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Introduction

A set of date-time libraries based on generic programming concepts.
This documentation is also available in PDF format. It can be found at:

http://www.crystal clearsoftware.com/libraries/date_time/date_time.pdf
In addition, afull doxygen reference can be found at:

http://www.crystal clearsoftware.com/libraries/date_time/ref _guide/index.html
The most current version of the documentation can be found at:

http://www.crystal clearsoftware.com/libraries/date_time/index.html
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Conceptual

Motivation

The moativation for thislibrary comes from working with and helping build several date-time libraries on several projects. Date-time
libraries provide fundamental infrastructure for most development projects. However, most of them have limitationsin their ability
to calculate, format, convert, or perform some other functionality. For example, most libraries do not correctly handle leap seconds,
provide concepts such as infinity, or provide the ability to use high resolution or network time sources. These libraries also tend to
berigid in their representation of dates and times. Thus customized policies for a project or subproject are not possible.

Programming with dates and times should be ailmost as simple and natural as programming with strings and integers. Applications
with lots of temporal logic can beradically simplified by having arobust set of operators and calculation capabilities. Classes should
providethe ability to compare dates and times, add lengths or time durations, retrieve dates and timesfrom clocks, and work naturally
with date and time intervals.

Another motivation for development of the library was to apply modern C++ library design techniques to the date-time domain.
Really to build a framework for the construction of building temporal types. For example, by providing iterators and traits classes
to control fundamental properties of the library. To the authors knowledgethislibrary isthe only substantial attempt to apply modern
C++to adate-time library.

Domain Concepts

Thedatetime domainisrichinterminology and problems. Thefollowing isabrief introduction to the concepts you will find reflected
inthelibrary.

The library supports 3 basic temporal types:

» TimePoint -- Specifier for alocation in the time continuum.

» TimeDuration -- A length of time unattached to any point on the time continuum.

» Timelnterval -- A duration of time attached to a specific point in the time continuum. Also known as atime period.

Each of these temporal types has a Resolution which is defined by the smallest representable duration. A Time system provides all
these categories of temporal types as well as the rules for labeling and calculating with time points. Calendar Systems are simply
time systems with a maximum resolution of one day. The Gregorian system is the most widely used calendar system today (the
SO system isbasically aderivative of this). However, there are many other calendar systemsaswell. UTC (Coor dinated Univer sal
Time) isawidely used civil time system. UTC is adjusted for earth rotation at longitude O by the use of leap seconds (Thisis not
predictable, only as necessary). Most local time systems are based on UTC but are also adjusted for earth rotation so that daylight
hours are similar everywhere. In addition, some local times include daylight savingstime (DST) adjustments to shift the daylight
hours during the summer.

A Clock Deviceis software component (tied to some hardware) that provides the current date or time with respect to atime system.
A clock can measure the current time to a known resolution which may be higher or lower than a particular time representation.

The library provides support for calculating with dates and times. However, time cal culations are not quite the same as calculating
with integers. If you are serious about the accuracy of your time cal culations need to read about Stability, Predictability, and Approx-
imations.

» Basic Terminology
» Cadculations
» Stability, Predictability, and Approximations

» References
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Design Concepts

A large part of the genesis of thislibrary has been the observation that few date-time libraries are built in afashion that allows cus-
tomization and extension. A typical example, the calendar logic is built directly into the date class. Or the clock retrieval functions
are built directly into the time class. These design decisions usually make it impossible to extend or change the library behavior. At
amore fundamental level, there are usually assumptions about the resolution of time representation or the gregorian calendar.

Often times, the result isthat a project must settle for aless than complete library because of arequirement for high resolution time
representation or other assumptions that do not match the implementation of the library. Thisis extremely unfortunate because de-
velopment of alibrary of this sort isfar from atrivia task.

Whilethe design is far from perfect the current design is far more flexible than any date-time library the author is aware of. It isex-
pected that the various aspects of extensibility will be better documented in future versions. Information about the design goal's of
thelibrary is summarized here.
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General Usage Examples
The following provides some sample usage of dates. See Date Programming for more details.

usi ng nanespace boost::gregori an;
dat e weekstart (2002, Feb, 1);
date weekend = weekstart + weeks(1);
date d2 = d1 + days(5);
date today = day_cl ock::local _day();
if (d2 >= today) {} //date conparison operators

dat e_peri od thi sWeek(d1, d2);
i f (thisWeek.contains(today)) {}//do sonething

/literate and print the week
day_iterator itr(weekstart);
while (itr <= weekend) {
std::cout << (*itr) << std::endl;
++itr;
}
/linput stream ng
std::stringstream ss("2004-Jan-1");
ss >> d3;

//date generator functions
date d5 = next_weekday(d4, Sunday); //calculate Sunday follow ng d4

/1US | abor day is first Monday in Sept

typedef nth_day_of _the_week_in_nonth nth_dow,
nt h_dow | abor _day(nth_dow: : first, Monday, Sep);
//calculate a specific date for 2004 from functor
date d6 = | abor_day. get _dat e(2004);
a

The following provides some example code using times. See Time Programming for more details.

usi ng nanespace boost:: posix_tine;
date d(2002, Feb,1); //an arbitrary date
ptime t1(d, hours(5)+nanosec(100)); //date + time of day offset
ptime t2 =t1 - mnutes(4)+seconds(2);
pti me now = second_clock::local tinme(); //use the clock
date today = now. date(); //Get the date part out of the tinme
date tonorrow = today + date_duration(1l);
ptinme tonorrow start(tonorrow); //mdnight

/1input stream ng
std::stringstream ss("2004-Jan-1 05:21:33.20");
Ss >> t2;

//starting at current tinme iterator adds by one hour
time_iterator titr(now hours(1));
for (; titr < tonorrow start; ++titr) {
std::cout << (*titr) << std::endl
}
g

The following provides some example code using times. See Local Time Programming for more details.

render
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usi ng nanmespace boost::local _tine;

//setup sone tinmezones for creating and adjusting tines

//first tinme zone uses the tine zone file for regional tinezone definitions

t z_dat abase tz_db;

tz_db.load_fromfile("date_tinme_zonespec.csv");

time_zone_ptr nyc_tz = tz_db.time_zone_fromregi on("Anerical/ New_York");

//This tinmezone uses a posix tinme zone string definition to create a tinme zone
time_zone_ptr phx_tz(new posix_tine_zone("MST-07:00:00"));

/11 ocal departure tinme in phoenix is 11 pmon April 2 2005
/1 Note that New York changes to daylight savings on Apr 3 at 2 an
| ocal _date_tine phx_departure(date(2005, Apr, 2), hours(23), phx_tz,
| ocal _date_tine:: NOT_DATE_TI ME_ON_ERRCR) ;

time_duration flight_length hours(4) + minutes(30);

| ocal _date_tinme phx_arrival phx_departure + flight_length
//convert the phx tinme to a nyz tine

| ocal _date_tinme nyc_arrival = phx_arrival.local _tine_in(nyc_tz);

/1 2005- Apr- 03 06: 30: 00 EDT
std::cout << nyc_arrival << std::endl
g
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Gregorian

Gregorian Date System

Introduction -- Usage Examples

Introduction

The gregorian date system provides a date programming system based the Gregorian Calendar. The first introduction of the
Gregorian calendar was in 1582 to fix an error in the Julian Calendar. However, many local jurisdictions did not adopt this change
until much later. Thusthereis potential confusion with historical dates.

Theimplemented calendar isa"proleptic Gregorian calendar” which extends dates back prior to the Gregorian Calendar'sfirst adoption
in 1582. The current implementation supports dates in the range 1400-Jan-01 to 9999-Dec-31. Many references will represent dates
prior to 1582 using the Julian Calendar, so caution isin order if accurate calculations are required on historic dates. See Calendrical
Calculations by Reingold & Dershowitz for more details. Date information from Calendrical Calculations has been used to cross-
test the correctness of the Gregorian calendar implementation.

All types for the gregorian system are found in namespace boost::gregorian. The library supports a convenience header
boost/date_time/gregorian/gregorian_types.hpp that will include all the classes of the library with no input/output dependency. An-
other header boost/date_time/gregorian/gregorian.hpp will include the types and the input/output code.

The class boost::gregorian::date is the primary temporal type for users. If you are interested in learning about writing programs that
do specialized date calculations such as finding the "first sunday in april" see the date generators and algorithms page.

Usage Examples

Example Description

Simple date arithmetic. Retrieve current day from clock.
DaysAlive
Days Between New Years

Dates as strings Simple parsing and formatting of dates from/to strings

Date Period Calculations Seeif adateisin aset of date periods (eg: isit a holiday/week-
end)

Print amonth Small utility program which prints out all the days in a month

from command line. Need to know if 1999-Jan-1 was a Friday
or a Saturday? This program shows how to do it.

Print Holidays Uses date generators to convert abstract specification into con-
crete set of dates.

Date

Introduction -- Header -- Construction -- Construct from String -- Construct from Clock -- Accessors-- Convert to String -- Operators
-- Struct tm Functions

httpo://www.renderx.com/
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Introduction

The class boost::gregorian::dateisthe primary interface for date programming. In general, the date classisimmutable once constructed
although it does allow assignment from another date. Techniques for creating dates include reading the current date from the clock,
using date iterators, and date algorithms or generators.

Internally boost::gregorian::dateis stored asa 32 bit integer type. The classis specifically designed to NOT contain virtual functions.
This design allows for efficient calculation and memory usage with large collections of dates.

The construction of a date validates all input so that it is not possible to construct an ‘invalid' date. That is 2001-Feb-29 cannot be
constructed as a date. Various exceptions derived from std::out_of range are thrown to indicate which aspect of the date input is
invalid. Note that the special value not-a-date-time can be used as 'invalid' or 'null' date if so desired.

Header

#i ncl ude "boost/date_time/gregorian/gregorian. hpp" //include all types plus i/o
or
#i ncl ude "boost/date_time/gregorian/gregorian_types. hpp" //no i/o just types

Construction

Syntax Description
Example
Construct from parts of date. Throws bad year,

bad day of month, or bad day month (derivatives of
std::out_of range) if the year, month or day are out of range.

date(greg_year, greg_nonth, greg_day)

dat e d(2002, Jan, 10);

dat e(dat e d) Copy constructor

date di(d);

Constructor for infinities, not-a-date-time, max_date time, and

dat e( speci al _val ues sv) min date time

date di(neg_infin);

date d2(pos_infin);

date d3(not_a_date_tine);
date d4(nmax_date_tine);
date d5(min_date_tine);

Default constructor. Creates a date object initialized to
not_a date time. NOTE: this constructor can be disabled by
defining DATE_TIME_NO_DEFAULT_CONSTRUCTOR
(see compiler_config.hpp)

dat e()

date d; // d => not_a date time

render
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Construct from String

Syntax

date fromstring(std::string)

date fromundelimted_string(std::string)

Construct from Clock

Syntax

day_cl ock: : | ocal _day()

day_cl ock: : uni versal _day()

Description
Example

From delimited date string where with order year-month-day
eg: 2002-1-25

std::string ds("2002/1/25");
date d(fromstring(ds));

From iso type date string where with order year-month-day eg:
20020125

std::string ds("20020125");
date d(fromundelimted_string(ds));

Description
Example

Get the local day based on the time zone settings of the com-
puter.

date d(day_cl ock::local _day());

Get the UTC day.

dat e d(day_cl ock: : universal _day());

httpo://www.renderx.com/
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Accessors

10
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Syntax Description
Example

greg_year year() const Get the year part of the date.

date d(2002, Jan, 10);
d.year(); // --> 2002

greg_month month() const Get the month part of the date.

date d(2002, Jan, 10);
d.month(); // -->1

greg_day day() const Get the day part of the date.

date d(2002, Jan, 10);
d.day(); // --> 10

Returnayear_month_day struct. More efficient when all 3 parts

greg_ynd year _nont h_day() const of the date are needed.

date d(2002, Jan, 10);

date::ymd_type ynd = d.year_nont h_day();
/1 ymd.year --> 2002

/1 ymd.nonth --> 1,

/1 ymd. day --> 10

greg_day of week day of week() const Get the day of the week (Sunday, Monday, etc.)

date d(2002, Jan, 10);
d.day(); // --> Thursday

greg_day of year day of year() const Get the day of the year. Number from 1 to 366

dat e d(2000, Jan, 10);
d. day_of _year(); // --> 10

Returns a dat e object set to the last day of the calling objects

dat d_of th t
ate end_of _month() cons current month.

dat e d(2000, Jan, 10);
d.end_of _nonth(); // --> 2000-Jan-31

11
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Syntax Description
Example

bool i's_infinity() const Returnstrueif date is either positive or negative infinity

date d(pos_infin);
d.is_infinity(); // --> true

bool is_neg infinity() const Returnstrueif date is negative infinity

date d(neg_infin);
d.is_neg_infinity(); // --> true

bool is_pos_infinity() const Returnstrueif date is positive infinity

date d(neg_infin);
d.is_pos_infinity(); // --> true

bool is_not_a date() const Returnstrueif valueis not adate

date d(not_a_date_tine);
d.is_not_a_date(); // -->true

bool is_special () const Returnstrueif date isany speci al _val ue

date d(pos_infin);

date d2(not_a_date_tine);
date d3(2005, Mar, 1);
d.is_special (); // -->true
d2.is_special (), // -->true
d3.is_special(); // --> false

Returns represented speci al _val ue or not _speci al if the

speci al _val ue as_speci al () const repr ted date is a normal date.

l ong modj ul i an_day() const Returns the modified julian day for the date.

long julian_day() const Returnsthe julian day for the date.

12
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Syntax

i nt week_nunber () const

date end_of _nonth() const

Convert to String

Syntax

std::string to_sinple_string(date d)

std::string to_iso_string(date d)

std::string to_i so_extended_string(date d)

Description
Example

Returns the 1SO 8601 week number for the date.

Returnsthe last day of the month for the date.

date d(2000, Feb, 1);
//gets Feb 29 -- 2000 was | eap year
date eom = d. end_of _nmont h();

Description
Example

To YYYY- nmm DD string where mmmis a 3 char month name.

"2002-Jan-01"

To YYYYMVDD where all components are integers.

"20020131"

To YYYY- MMt DD where all components are integers.

"2002-01- 31"

13

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Operators

Syntax Description
Example

oper at or << Stream output operator

date d(2002, Jan, 1);
std::cout << d << std::endl;

Stream input operator. Note: As of version 1.33, streaming op-
erations have been greatly improved. See Date Time IO System
for details on exceptions and error conditions.

oper at or >>

date d(not_a_date_tine);
stringstream ss("2002-Jan-01");
ss >> d;

A full complement of comparison operators

oper at or==, operator! =,
oper at or >, operator <,
oper at or >=, oper at or <= dl == d2, etc

dat e operator+(date_duration) const Return adate adding a day offset

date d(2002,Jan, 1);
date_duration dd(1);
date d2 = d + dd;

dat e operator-(date_duration) const Return adate by substracting aday offset
date d(2002, Jan, 1);

date_duration dd(1);
date d2 = d - dd;

date_duration operator-(date) const Return adate_duration by subtracting two dates
date d1(2002, Jan, 1);

date d2(2002, Jan, 2);
date_duration dd = d2-di;

Struct tm Functions

Functions for converting a dat e object to, and from, at mstruct are provided.

14
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Syntax Description
Example
A function for converting a dat e object to a t mstruct. The

fields: t m hour, tm nmin, and t m sec are set to zero. The
tm.isdst fieldissetto-1.

tmto_tn(date)

dat e d(2005, Jan, 1);

tmd_tm= to_tn(d);

/* tmyear => 105
tmnmon => 0

tmnday => 1
tmwday => 6 (Saturday)
tmyday => 0
tm hour => 0
tmmn =>0

o

tmsec =>
tm.isddst => -1 */

A function for converting a t mstruct to a dat e object. The
fields:t m wday ,t m yday ,tm hour,tmnin,tmsec,and
t m i sdst areignored.

date date_fromtn{tm datetm

tmd_tm
d_tmtmyear = 105;
d tmtmnon = O;
d_tmtmnday = 1;

date d = date_fromtmd_tm;
/1 d => 2005-Jan-01

Date Duration (aka Days)

Introduction -- Header -- Construction -- Accessors -- Operators -- Additional Duration Types

Introduction

The class boost::gregorian::date_duration is a simple day count used for arithmetic with gregorian::date. A duration can be either
positive or negative.

Asof version 1_32 the date_duration class has been typedef'd as daysin the boost::gregorian namespace. Throughout the examples
you will find days used instead of date_duration.

Header

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp" //include all types plus i/o
or
#i ncl ude "boost/date_tinme/gregorian/gregorian_types. hpp" //no i/o just types
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Boost.Date Time

Construction

Syntax Description
Example

date_durati on(l ong) Create a duration count.

date_duration dd(3); //3 days

Constructor for infinities, not-a-date-time, max_date time, and

days(speci al _val ues sv) min date time

days ddi(neg_infin);

days dd2(pos_infin);

days dd3(not_a_date_tine);
days dd4(nmax_date_tine);
days dd5(m n_date_tine);

Accessors
Syntax Description
Example
Get the day count.

| ong days() const

date_duration dd(3); dd.days() --> 3

bool is_negative() const Trueif number of daysislessthan zero.

date_duration dd(-1); dd.is_negative() --> 0O
true

static date duration unit() Return smallest possible unit of duration type.

date_duration::unit() --> date_duration(1l)

bool is_special () const Returnstrueif daysisany speci al _val ue

days dd(pos_infin);

days dd2(not_a_date_tine);
days dd3(25);

dd.is_special (); // -->true
dd2.is_special (); // -->true
dd3.is_special (); // --> false
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Boost.Date Time

Operators

Syntax Description

Example

oper at or <<, oper at or >>

Streaming operators. Note: As of version 1.33, streaming oper-
ations have been greatly improved. See Date Time 1O System

for more details (including exceptions and error conditions).

date d(not_a_date_tine);
stringstream ss("2002-Jan-01");

ss >> d;

std::cout << d; // "2002-Jan-01"

A full complement of comparison operators

oper at or==, operator!=,

operat or>, operator-<,

oper at or >=, oper at or <= ddl == dd2, etc
Add date durations.

dat e_dur ati on operator+(date_duration) const

date_duration
date_duration
date_duration

dat e_durati on operator-(date_duration) const Subtract durations.

date_duration
date_duration
date_duration

Additional Duration Types

These additional types are logical representations of spans of days.

dd1(3);
dd2(5);
dd3 = ddl + dd2;

dd1(3);
dd2(5);
dd3 = ddl - dd2;
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Syntax

nmont hs(i nt num of _nont hs)

years(int numof years)

weeks(int num of _weeks)

Reversibility of Operations Pitfall

Description
Example

A logical month representation. Depending on the usage, this
mont hs object may cover a span of 28 to 31 days. The objects
also use a snap to end-of-month behavior when used in conjunc-
tion with a date that is the last day of a given month. WARN-
ING: thisbehavior may lead to unexpected results. See: Re-
versibility of Operations Pitfall for complete details and altern-
atives.

mont hs singl e(1);

date | eap_year (2004, Jan, 31)

dat e norm year (2005, Jan, 31)

| eap_year + single; // => 2004-Feb-29
normyear + single; // => 2005-Feb-28

dat e( 2005, Jan, 1) + single; // => 2005- Feb-01
dat e( 2005, Feb, 1) + single; // => 2005- Mar-01
dat e( 2005, Feb, 28) + single; // => 2005- Mar-31

A logical representation of a year. The year s object has the
same behavior as the nont hs objects with regards to the end-
of-the-month.

years single(1)

dat e( 2003, Feb, 28) + single;
/1 results in => 2004- Feb- 29
dat e( 2004, Feb, 29) + single;
/1 results in => 2005- Feb- 28

A duration type representing a number of n * 7 days.

weeks single(l);
dat e( 2005, Jan, 1) + single; // => 2005-Jan-08

A natural expectation when adding anumber of monthsto adate, and then subtracting the same number of months, isto end up exactly
where you started. Thisis most often theresult the dat e_t i me library provides but there is one significant exception: The snap-to-
end-of-month behavior implemented by the months duration type. The months duration type may provide unexpected results when
the starting day isthe 28th, 29th, or 30th in a31 day month. The month_iterator is not affected by thisissue and istherefore included

in the examplesto illustrate a possible aternative.

When the starting date isin the middle of a month, adding or subtracting any number of monthswill result in a date that is the same
day of month (e.g. if you start on the 15th, you will end on the 15th). When adateis thelast day of the month, adding or subtracting
any number of monthswill give aresult that is also the last day of the month (e.g if you start on Jan 31st, you will land on: Feb 28th,

Mar 31st, etc).
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/1 using nonths duration type

date d(2005, Nov, 30); // last day of Novenber

d + nonths(1); // result is |last day of Decenber "2005-Dec-31"
d - nonths(1); // result is last day of COctober "2005-Cct-31"

/1 using nonth_iterator

nonth_iterator itr(d); // last day of Novenber

++itr; // result is last day of Decenber "2005-Dec-31"
--itr; /] back to original starting point "2005-Nov-30"
--itr; // last day of COctober "2005-Cct-31"

If the start date is the 28th, 29th, or 30th in a 31 day month, the result of adding or subtracting a month may result in the snap-to-
end-of-month behavior kicking in unexpectedly. This would cause the final result to be different than the starting date.

/1 using nonths duration type

date d(2005, Nov, 29);

d += nonths(1); // "2005-Dec-29"

+= mont hs(1); // "2006-Jan-29"

+= mont hs(1); // "2006-Feb-28" --> snap-to-end-of-nmonth behavior kicks in
+= mont hs(1); // "2006- Mar-31" --> unexpected result

-= mont hs(4); // "2005-Nov-30" --> unexpected result, not where we started

o 0 0 Qo

/1 using nmonth_iterator

nonth_iterator itr(date(2005, Dec, 30));

++itr; // "2006-Jan-30" --> ok

++itr; // "2006-Feb-28" --> snap-to DOES NOT kick in
++itr; // "2006-Mar-30" --> ok

--itr; [/ "2006-Feb-28" --> ok

--itr; [/ "2006-Jan-30" --> ok

--itr; [/ "2005-Dec-30" --> ok, back where we started

The additional duration types (nont hs, year s, and weeks) are provided as a convenience and can be easily removed to insure this
pitfall never occurs. To remove these types simply undefine BOOST_DATE_TIME_OPTIONAL_GREGORIAN_TY PES.

Date Period

Introduction -- Header -- Construction -- Mutators -- Accessors -- Convert to String -- Operators

Introduction

The class boost::gregorian::date_period provides direct representation for ranges between two dates. Periods provide the ability to
simplify some types of calculations by simplifying the conditional logic of the program. For example, testing if a date is within an
irregular schedule such as aweekend or holiday can be accomplished using collections of date periods. Thisisfacilitated by several
methods that allow evaluation if adate period intersects with another date period, and to generate the period resulting from the in-
tersection. The date period calculation example provides an example of this.

A period that is created with beginning and end points being equal, or with aduration of zero, isknown as azero length period. Zero
length periodsare considered invalid (it is perfectly legal to construct aninvalid period). For these periods, thel ast point will always
be one unit less that the begi n point.

Date periods used in combination with infinity values have the ability to represent complex concepts such as 'until further notice'.
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Header

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp" //include all types plus i/o
or
#i ncl ude "boost/date_tinme/gregorian/gregorian_types. hpp" //no i/o just types

Construction

Syntax Description
Example

Create a period as [begin, end). If end is <= begin then the

dat e_period(date, date) period will be invalid

dat e_period dp(date(2002, Jan, 10),
dat e( 2002, Jan, 12));

Create aperiod as[begin, begin+len) where end point would be
begint+len. If len is <= zero then the period will be defined as
invalid.

dat e_period(date, days)

dat e_period dp(date(2002, Jan, 10),
days(2));

dat e_peri od(date_peri od) Copy constructor

dat e_period dpl(dp);
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Mutators

Syntax Description
Example

date_period shift(days) Add duration to both begin and end.

dat e_period dp(date(2005,Jan, 1), days(3));
dp. shift(days(3));
/1 dp == 2005-Jan-04 to 2005-Jan-07

g

date_period expand(days) Subtract duration from begin and add duration to end.

dat e_peri od dp(date(2005,Jan, 2), days(2));
dp. expand(days(1));
/1 dp == 2005-Jan-01 to 2005-Jan-04

0
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Accessors
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Syntax Description
Example

date begin() Return first day of period.

dat e_peri od dp(date(2002, Jan, 1),

dat (2002, Jan, 10));
dp. begin() --> 2002-Jan-01

Return last date in the period

date last ()
dat e_period dp(date(2002,Jan, 1),
dat (2002, Jan, 10));
dp.last() --> 2002-Jan-09
date end() Return one past the last in period

dat e_period dp(date(2002,Jan, 1),
dat (2002, Jan, 10));
dp.end() --> 2002-Jan-10

days | engt h() Return the length of the date_period

dat e_period dp(date(2002,Jan, 1),
days(2));
dp.length() --> 2

Trueif period is not well formed. eg: end less than or equal to

bool is_null() begin

dat e_period dp(date(2002, Jan, 10),
dat (2002, Jan, 1)) ;
dp. begin() --> true

True if date is within the period. Zero length periods cannot

bool contai ns(date) contain any points

date d(2002, Jan, 1);

date_period dp(d, date(2002,Jan, 10));
dp. cont ai ns(dat e(2002, Jan, 2));// true
date_period dp2(d, d);

dp. cont ai ns(dat e(2002, Jan, 1));// false
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Syntax Description
Example

bool cont ai ns(dat e_peri od) Trueif date period iswithin the period

dat e_period dpl(date(2002,Jan, 1),
dat e( 2002, Jan, 10));

dat e_peri od dp2(date(2002, Jan, 2),
dat e( 2002, Jan, 3))

dpl. contai ns(dp2) --> true

dp2. contai ns(dpl) --> fal se

bool intersects(date_period) Trueif periods overlap

dat e_period dpl(date(2002,Jan, 1),
dat e( 2002, Jan, 10));

dat e_period dp2(date(2002, Jan, 2),
dat (2002, Jan, 3));

dp2.intersects(dpl) --> true

date_period intersection(date period) Calculate the intersection of 2 periods. Null if no intersection.

dat e_period dpl(date(2002,Jan, 1),
dat e( 2002, Jan, 10));

dat e_period dp2(date(2002, Jan, 2),
dat e( 2002, Jan, 3));

dp2.intersection(dpl) --> dp2

date_period is_adj acent (date period) Check if two periods are adjacent, but not overlapping.

dat e_period dpl(date(2002,Jan, 1),
dat e( 2002, Jan, 3));

dat e_period dp2(date(2002, Jan, 3),
dat e( 2002, Jan, 10));

dp2.is_adjacent(dpl) --> true

date period is_after(date) Determine the period is after a given date.

dat e_period dpl(date(2002, Jan, 10),
dat (2002, Jan, 30));

date d(2002, Jan, 3);

dpl.is_after(d) --> true

date_period is_before(date) Determine the period is before a given date.

dat e_period dpl(date(2002,Jan, 1),
dat e( 2002, Jan, 3));

date d(2002, Jan, 10);

dpl.is_before(d) --> true
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Syntax

dat e_peri od nerge(date_period)

dat e_peri od span(date_peri od)

dat e_period shift(days)

dat e_peri od expand(days)

Convert to String

Syntax

std::string to_sinple_string(date_period dp)

Description
Example

Returns union of two periods. Null if no intersection.

dat e_period dpl(date(2002,Jan, 1),
dat e( 2002, Jan, 10));

dat e_period dp2(date(2002, Jan, 9),
dat e( 2002, Jan, 31));

dp2. nerge(dpl)

/1 2002-Jan- 01/ 2002- Jan- 31

Combinestwo periods and any gap between them such that begin
= min(pl.begin, p2.begin) and end = max(pl.end , p2.end)

dat e_period dpl(date(2002,Jan, 1),
dat e(2002, Jan, 5));
dat e_period dp2(date(2002,Jan,9),
dat e(2002, Jan, 31));
dp2. span(dpl); // 2002-Jan-01/2002-Jan-31

Add duration to both begin and end.

dat e_period dpl(date(2002,Jan, 1),
dat e( 2002, Jan, 10));

dpl. shift(days(1));

/1 2002-Jan- 02/ 2002- Jan- 11

Subtract duration from begin and add duration to end.

dat e_period dpl(date(2002,Jan, 4),
dat e( 2002, Jan, 10));

dpl. expand(days(2));

/1 2002- Jan- 02/ 2002- Jan- 12

Description
Example

To[ YYYY- mmm DY YYYY- nmm DD] string where mmmis 3 char
month name.

[ 2002- Jan- 01/ 2002- Jan- 31]

render
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Operators

Syntax Description
Example

ostream operator for date period. Uses facet to format time

operator << points. Typical output: [2002-Jan-01/2002-Jan-31].

std::cout << dp << std::endl;
oper at or >> istream operator for date_period. Usesfacet to parsetime points.
"[2002- Jan- 01/ 2002- Jan- 31] "

operator==, operator!= A full complement of comparison operators

oper at or >, operator<
dpl == dp2, etc

oper at or < True if dpl.end() less than dp2.begin()
dpl < dp2, etc
oper at or > True if dpl.begin() greater than dp2.end()

dpl > dp2, etc

Date lterators

Introduction -- Header -- Overview

Introduction

Date iterators provide a standard mechanism for iteration through dates. Date iterators are amodel of Bidirectiona Iterator and can
be used to populate collections with dates and other date generation tasks. For example, the print month example iterates through
all the daysin amonth and prints them.

All of the iterators here derive from boost::gregorian::date _iterator.

Header

#i ncl ude "boost/date_tine/gregorian/gregorian. hpp" //include all types plus i/o
or
#i ncl ude "boost/date_tine/gregorian/gregorian_types.hpp" //no i/o just types
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Syntax

date iterator

day iterator(date start_date, int day_count=1)

week_iterator(...)
Par anet er s:
date start_date
int week_offset (defaults to 1)

month_iterator(...)
Par anet ers:
date start_date

int nonth_offset (defaults to 1)

Description
Example

Common (abstract) base class for all day level iterators.

Iterateday_count daysat atime. Thisiterator doesnot provide
postfix increment/decrement operators. Only prefix operators
are provided.

day_iterator day_itr(date(2005,Jan,1));
++d_itr; // 2005-Jan-02

day_iterator 2day_itr(date(2005, Feb, 1), 2);
++2d_itr; // 2005-Feb-03

Iterate week_of f set weeks at a time. This iterator does not
provide postfix increment/decrement operators. Only prefix
operators are provided.

week _iterator wk_itr(date(2005,Jan,1));
++wk_itr; // 2005-Jan-08

week _iterator 2wk_itr(date(2005,Jan, 1), 2)
++2wk_itr; // 2005-Feb-15

Iterate mont h_of f set months. There are specia rules for
handling the end of the month. These are: if start dateislast day
of the month, always adjust to last day of the month. If dateis
beyond the end of the month (e.g. Jan 31 + 1 month) adjust back
to end of month (for more details and examples of this, see Re-
versibility of Operations Pitfall. NOTE: thenont h_i t er at or

is not effected by this pitfall.) This iterator does not provide
postfix increment/decrement operators. Only prefix operators
are provided.

mont h_iterator m.tr(date(2005,Jan,1));
++mitr; // 2005-Feb-01

mont h_iterator 2m.tr(date(2005, Feb, 1), 2)
++2mitr; // 2005-Apr-01
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Syntax Description
Example

Iterate year_offset years. The year_iterator will alwaysland on
Par anet er s the day of the date parameter except when date is Feb 28 in a
date start date non-leap year. Inthis casetheiterator will return Feb 29 for leap
i nt year _of_f set ( defaults to 1) years (@ 2003-Feb-28, 2004-Feb-29, 2005-Feb'28) Thisiter-
ator does not provide postfix increment/decrement operators.
Only prefix operators are provided.

year _iterator(...)

year _iterator y_itr(date(2005,Jan,1));
++y_itr; // 2006-Jan-01

year _iterator 2y_itr(date(2005, Feb, 1), 2);
++2y_itr; // 2007-Feb-01

Date Generators/Algorithms

Date Generators/Algorithms

Introduction -- Header -- Class Overview -- Function Overview

Introduction

Date algorithms or generators are tools for generating other dates or schedules of dates. A generator function starts with some part
of adate such as amonth and day and is supplied another part to then generate a concrete date. This alows the programmer to rep-
resent concepts such as " Thefirst Sunday in February" and then create a concrete set of dates when provided with one or more years.
Note: Asof boost version1 31 0, date generator names have been changed. Old names are still available but are no longer documented
and may someday be deprecated

Also provided are stand-alone functions for generating a date, or calculation a duration of days. These functions take a date object
and aweekday object as parameters.

All date generator classes and functions are in the boost::gregorian namespace.

The print holidays example shows a detailed usage example.

Header

#i ncl ude "boost/date_time/gregorian/gregorian. hpp"

29

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Overview

30

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Classand get_date Parameter

year _based_gener at or
date get_date(greg_year year)

| ast _day_of _t he_week_i n_nont h( gr eg_weekday,
gr eg_nont h)
date get_date(greg_year year)

first_day_of _the_week_in_nonth(greg_weekday,
greg_nont h)
date get_date(greg_year year)

nt h_day_of _t he_week_i n_nmont h(week_num
gr eg_weekday,
gr eg_nont h)
dat e get_date(greg_year year)

partial _date(greg_day, greg_nonth)
date get_date(greg_year year)

first_day_of the_week_after(greg_weekday)
date get_date(date d)

Description
Example

A unifying (abstract) date generator base type for: par -
tial _date, nt h_day_of _t he_week_i n_nont h,
first_day_of the_week_ in_nonth, and
| ast _day_of _t he_week_i n_nont h.

The print holidays example shows a detailed usage example.

Calculate something like last Monday of January

| ast _day_of the_week_in_nonth O
| wdn{ Monday, Jan) ;

date d = | wdm get _dat e(2002) ;
//2002- Jan- 28

Calculate something like first Monday of January

first_day_of the_week_in_nonth O
f dm( Monday, Jan) ;

date d = fdm get _dat e(2002);
/12002- Jan- 07

week_num is a public enum member of
nt h_day_of _t he_week_i n_nont h. Calculate something like
first Monday of January, second Tuesday of March, Third
Sunday of December, etc. (first through fifth are provided, fifth
isthe equivalent of last)

typedef nth_day_of _the_week_i n_nmont h nt h_dow;
nt h_dow ndm(nt h_dow: : t hi rd, Mnday, Jan);
date d = ndm get _dat e(2002);

/12002- Jan- 21

Generates a date by applying the year to the given month and
day.

partial _date pd(1,Jan);
date d = pd. get_date(2002);
/12002- Jan- 01

Calculate something like First Sunday after Jan 1,2002

first_day_of the_week_after fdaf(Mnday);
date d = fdaf.get_date(date(2002, Jan, 1));
/12002- Jan- 07
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Classand get_date Parameter

first_day_of _the_week_before(greg_weekday)
date get_date(date d)

Function Overview

Function Prototype

days days_until _weekday date, greg_weekday)

days days_bef ore_weekday(date, greg_weekday)

dat e next _weekday(date, greg_weekday)

dat e previous_weekday(date, greg_weekday)

Description
Example

Calculate something like First Monday before Feb 1,2002

first_day_of _the_week_before fdbf(Mnday)
date d = fdbf.get_date(date(2002, Feb, 1));
/12002- Jan- 28

Description
Example

Calculates the number of days from given date until given
weekday.

date d(2004, Jun, 1); // Tuesday
gr eg_weekday gw Friday);

days_until _weekday(d, gw); // 3 days

Calculates the number of day from given date to previous given
weekday.

date d(2004, Jun, 1); // Tuesday
gr eg_weekday gw Friday);

days_bef ore_weekday(d, gw); // 4 days

Generates a date object representing the date of the following
weekday from the given date. Can return the given date.

date d(2004, Jun, 1); // Tuesday

gr eg_weekday gwl(Friday);

gr eg_weekday gw2( Tuesday)

next _weekday(d, gwl); // 2004-Jun-4

next _weekday(d, gw2); // 2004-Jun-1
0

Generates a date object representing the date of the previous
weekday from the given date. Can return the given date.

date d(2004, Jun, 1); // Tuesday

greg_weekday gwl(Friday);

gr eg_weekday gw2( Tuesday);

previ ous_weekday(d, gwl);

previ ous_weekday(d, gw2);
a

/1 2004- Mhy- 28
/1 2004-Jun-1

render
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Gregorian Calendar

Introduction -- Header -- Functions

Introduction

The class boost::gregorian::gregorian_calendar implements the functions necessary to create the gregorian date system. It converts
to the year-month-day form of a date to a day number representation and back.

For most purposes this class is simply accessed by gregorian::date and is not used directly by the user. However, there are useful
functions that might be of use such asthe end_of _month_day function.

The print month example demonstrates this.

Header

#i ncl ude "boost/date_time/gregorian/gregorian. hpp" //include all types plus i/o
or
#i ncl ude "boost/date_time/gregorian/gregorian_types. hpp" //no i/o just types

Functions

Syntax Description
Example

static short day of week(ymd_type) Return the day of the week (0==Sunday, 1==Monday, etc)

See also gregorian::date day _of week

Convert aymd_type into a day number. The day number is an

static date_int_type day_nunber(ynd_type) absolute number of days since the epoch start

static short end of month_day(year type, Given ayear and month determine the last day of the month.

nmont h_t ype)

static ynd_type fromday_nunber (date_int_type) Convert a day number to aymd struct.

static bool is_|eap year(year_ type) Returnstrue if specified year isaleap year.

gregorian_cal endar: :is_| eap_year (2000)
[l--> true
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Boost.Date Time

Posix Time

Posix Time System

Introduction -- Usage Examples

Introduction
Defines a non-adjusted time system with nano-second/micro-second resolution and stable calculation properties. The nano-second

resolution option uses 96 bits of underlying storage for each ptime while the micro-second resolution uses 64 bits per ptime (see
Build Options for details). This time system uses the Gregorian calendar to implement the date portion of the time representation.

Usage Examples

Example Description

Time Math A few simple calculations using ptime and time_durations.
Print Hours Retrieve time from clock, use atime_iterator.

Loca to UTC Conversion Demonstrates a couple different waysto convert alocal toUTC

timeincluding daylight savings rules.

Time Periods Some simple exampl es of intersection and display of time peri-
ods.

Ptime
Introduction -- Header -- Construction -- Construct from String -- Construct from Clock -- Construct using Conversion functions --
Accessors -- Conversion To String -- Operators -- Struct tm, time _t, and FILETIME Functions

Introduction

The class boost::posix_time::ptime is the primary interface for time point manipulation. In general, the ptime class is immutable
once constructed although it does allow assignment.

Class ptime is dependent on gregorian::date for the interface to the date portion of atime point.

Other techniques for creating times include time iterators.

Header

#i ncl ude "boost/date_time/posix_tinme/posix_time. hpp" //include all types plus i/o
or
#i ncl ude "boost/date_time/posix_tinme/posix_time_types.hpp" //no i/o just types
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Construction

Syntax

pti me(date, ti ne_duration)

ptime(ptine)

pti me(speci al _val ues sv)

ptime;

Description
Example

Construct from a date and offset

ptime t1(date(2002,Jan, 10),
time_duration(1,2,3));

ptime t2(date(2002, Jan, 10),
hour s( 1) +nanosec(5));

Copy constructor

ptime t3(tl)

Constructor for infinities, not-a-date-time, max_date time, and
min_date_time

ptime dl(neg_infin);

ptime d2(pos_infin);

ptime d3(not_a_date_tine);
ptime d4(nmax_date_tine);
ptime d5(m n_date_tine);

Default constructor. Creates a ptime object initialized to
not_a date time. NOTE: this constructor can be disabled by
defining DATE_TIME_NO_DEFAULT_CONSTRUCTOR
(see compiler_config.hpp)

ptinme p; // p => not_a_date_tine
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Construct from String

Syntax Description
Example

ptime time fromstring(std::string) From delimited string. NOTE: Excessdigitsin fractional seconds
- - will be dropped. Ex: "1:02:03.123456999" => 1:02:03.123456.
Thisbehavior isaffected by the precision thelibrary iscompiled

with (see Build-Compiler Information.

std::string ts("2002-01-20 23:59:59.000");
ptime t(tinme_fromstring(ts))

ptime from.iso_string(std::string) From non delimited iso form string.

std::string ts("20020131T235959");
ptime t(from.iso_string(ts))
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Construct from Clock

Syntax Description
Example

Get the local time, second level resolution, based on the time

time second clock::local tine .
P - - 0 zone settings of the computer.

ptime t(second_clock::local _tine());

ptime second_cl ock: :universal _tinme() Get the UTC time.

ptime t(second_cl ock: :universal _tinme())

Get thelocal time using asub second resolution clock. On Unix
systems this is implemented using GetTimeOfDay. On most
Win32 platformsit isimplemented using ftime. Win32 systems
often do not achieve microsecond resolution via this API. If
higher resolution iscritical to your application test your platform
to see the achieved resolution.

pti me m crosec_cl ock::local _tine()

ptime t(mcrosec_clock::local _tinme());

Get the UTC time using a sub second resol ution clock. On Unix
systems this is implemented using GetTimeOfDay. On most
Win32 platformsit isimplemented using ftime. Win32 systems
often do not achieve microsecond resolution via this API. If
higher resolution is critical to your application test your platform
to see the achieved resolution.

pti me m crosec_cl ock: : universal _tine()

ptime t(mcrosec_clock::universal _tinme());

Construct using Conversion Functions

Syntax Description
Example

ptime fromtime t(tinet t); Convertsatime t into a ptime.

ptime t = fromtine_t(tt);
ptine fromftime<ptimes(FlLETINE ft): Creates a ptime object from a FILETIME structure.

ptime t = fromftime<ptinme>(ft);
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Accessors

Syntax Description
Example

date date() Get the date part of atime.

date d(2002, Jan, 10);
ptinme t(d, hour(1));
t.date() --> 2002-Jan-10;

time duration time of day() Get the time offset in the day.

date d(2002, Jan, 10);
ptime t(d, hour(1));
t.time_of day() --> 01:00: 00;

bool is_infinity() const Returnstrueif ptimeis either positive or negative infinity

ptime pt(pos_infin);
pt.is_infinity();, // -->true

bool is_neg_infinity() const Returnstrueif ptimeis negative infinity

ptime pt(neg_infin);
pt.is_neg_infinity(); // -->true

bool is_pos_infinity() const Returnstrueif ptimeis positive infinity

ptime pt(neg_infin);
pt.is_pos_infinity(); // --> true

bool is not a date time() const Returnstrueif value is not a ptime

ptime pt(not_a_date_tine);
pt.is_not_a_date_time(); // --> true

bool is_special () const Returnstrueif ptimeisany speci al _val ue

ptime pt(pos_infin);

ptime pt2(not_a date_tine);

pti me pt3(date(2005, Mar, 1), hours(10));
pt.is_special (); // -->true
pt2.is_special(); // -->true
pt3.is_special (); // --> false
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Conversion to String

Syntax Description
Example
To YYYY-mmm DD HH: MM SS. fffffffff string where mm

3 char month name. Fractional seconds only included if non-
Zero.

std::string to_sinple_string(ptine)

2002-Jan- 01 10:00: 01. 123456789

Convert to form YYYYMVDDTHHWESS, fffffffff where T is

std::string to_iso_string(ptine) the date-time separator

20020131T100001, 123456789

Convert to form YYYY- Mt DDTHH: MM SS, fffffffff where

std::string to_iso_extended_string(ptine) T is the date-time separator

2002-01-31T10: 00: 01, 123456789
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Operators
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Syntax Description
Example
Streaming operators. Note: Asof version 1.33, streaming oper-

ations have been greatly improved. See Date Time 1O System
for more details (including exceptions and error conditions).

oper at or <<, oper at or >>

ptime pt(not_a_date_tinme);

stringstream ss("2002-Jan-01 14:23:11");

ss >> pt;

std::cout << pt; // "2002-Jan-01 14:23:11"
0

A full complement of comparison operators

oper at or==, operator! =,
oper at or >, oper at or <,
oper at or >=, oper at or <= tl1 == t2, etc

ptine oper ator +( days) Return a ptime adding a day offset

date d(2002, Jan, 1);
ptime t(d, mnutes(5));
days dd(1);

ptime t2 =t + dd;

ptime operator - (days) Return a ptime subtracting a day offset

date d(2002, Jan, 1);
ptime t(d, mnutes(5));
days dd(1);

ptime t2 =t - dd;

ptine operator+(time_duration) Return a ptime adding a time duration

date d(2002, Jan, 1);
ptime t(d, mnutes(5));
ptime t2 =t + hours(1l) + minutes(2);

ptime operator-(tine duration) Return a ptime subtracting atime duration

date d(2002, Jan, 1);
ptinme t(d, mnutes(5));
ptime t2 =t - minutes(2);
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Syntax Description
Example
. . . Take the difference between two times.
time_duration operator-(ptine)

date d(2002, Jan, 1);

ptime t1(d, m nutes(5));

ptinme t2(d, seconds(5));

time_duration t3 =t2 - tl1;//negative result

Struct tm, time_t, and FILETIME Functions

Functionsfor converting posix_time objectsto, and from, t mstructs are provided aswell asconversionfromt i me_t and FI LETI ME.

42
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Syntax Description
Example

A function for converting a pt i me object to at mstruct. The

tmto_tn(ptimne) tmisdst fildissetto-1.

ptime pt(date(2005,Jan, 1), time_dural
tion(1,2,3));
tmpt_tm=to_tmpt);
/* tmyear => 105
tmnmon => 0

tmnday => 1
tmwday => 6 (Saturday)
tmyday => 0
tm hour => 1
tmmn => 2

tmsec => 3
tm.isddst => -1 */

A function for converting a t mstruct to a dat e object. The

date date_f t m(t m dat et . .
ate date_fromtn(tm datetm fields:tm wday ,tm yday ,andtm.i sdst areignored.

tmpt_tm
pt_tmtmyear
pt_tmtm non
pt _tmt m nday
pt _tm tm hour
pt_tmtmnmnin
pt_tmtmsec
ptime pt = ptime_fromtm(pt_tm;
/1 pt => 2005-Jan-01 01:02:03

05;

1
0
1
1
2-
3

)

)

A function for converting ati ne_duration objecttoatm
struct. The fields: t m year, t m non, t m nday, t m wday,
t m yday are set to zero. Thet m i sdst fieldissetto-1.

tmto_tn(tine_duration)

tinme_duration td(1,2,3);
tmtd tm=to_tn(td);

/* tmyear => 0
tmnmn =>0
tmnday => 0
tmwday => 0
tmyday => 0
tmhour => 1
tmmn => 2
tmsec => 3

tmisddst => -1 */
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Syntax Description
Example

Creates apt i me from the time_t parameter. The seconds held

ptime fromtine_t(std::tine_t) inthetime t are added to atime point of 1970-Jan-01.

ptime pt(not_a_date_tine);
std::time_t t;

t = 1118158776;

pt = fromtime_t(t);

/1 pt => 2005-Jun-07 15:39: 36

A template function that constructsapt i me fromaFILETIME

time fromftinme<pti me>(FlLETI
P - P ( NE) struct.

FI LETI ME ft;

ft.dwH ghDat eTi ne = 29715317;
ft.dwiLowDat eTi me = 3865122988UL;

ptime pt = fromftine<ptime>(ft);

/1 pt => 2005-Jun-07 15:30:57. 039582000

Time Duration

Introduction -- Header -- Construction -- Count Based Construction -- Construct from String -- Accessors -- Conversion To String
-- Operators -- Struct tm Functions

Introduction

The class boost::posix_time::time_duration the base type responsible for representing a length of time. A duration can be either
positive or negative. The general time_duration class provides a constructor that takes a count of the number of hours, minutes,
seconds, and fractional seconds count as shown in the code fragment below. The resolution of the time_duration is configure able
at compile time. See Build-Compiler Information for more information.

usi ng namespace boost:: posix_tinme;
time_duration td(1,2,3,4); //01:02:03.000000004 when resolution is nano seconds
time_duration td(1,2,3,4); //01:02:03.000004 when resolution is mcro seconds

Several small helper classesthat derive from abase time_duration, as shown below, to adjust for different resolutions. These classes
can shorten code and make the intent clearer.

| boost::posix_time::time_duration |

A
I I |

boost::posix_time::hours | | boost::posix_time:minutes | | boost::posix_time::seconds

| boost::posix_time::millisec | | boost::posix_time::nanosec |

Asan example:
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usi ng nanespace boost:: posix_tine;

time_duration td = hours(1) + seconds(10); //01:00:01
td = hours(1) + nanoseconds(5); //01:00: 00. 000000005

Note that the existence of the higher resolution classes (eg: nanoseconds) depends on the installation of the library. See Build-
Compiler Information for more information.

Another way to handlethisisto utilize theticks per_second() method of time_duration to write code that is portable no matter how
the library is compiled. The general equation for cal culating a resolution independent count is as follows:

count*(tinme_duration_ticks_per_second / count_ticks_per_second)
0

For example, let's suppose we want to construct using a count that represents tenths of a second. That is, each tick is 0.1 second.

i nt nunber_of _tenths = 5;

/lcreate a resolution independent count -- divide by 10 since there are

/110 tenths in a second

int count = nunber_of tenths*(tine_duration::ticks_per_second()/10);

time_duration td(1,2,3,count); //01:02:03.5 //no matter the resolution settings
d

Header

#i ncl ude "boost/date_tinme/posix_tinme/posix_time. hpp" //include all types plus i/o
or
#i ncl ude "boost/date_tinme/posix_tinme/posix_time_types.hpp" //no i/o just types
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Construction

Syntax

time_duration(hours,
m nut es,
seconds,
fractional _seconds)

ti me_duration(special _val ue sv)

Description
Example

Construct a duration from the counts. The fractional_second
parameter is a number of units and is therefore affected by the
resol ution the application is compiled with (see Build-Compiler
Information). If the fractional _seconds argument exceeds the
limit of the compiled precision, the excessvaluewill be"carried
over" into the secondsfield. See above for techniquesto creating
aresolution independent count.

tinme_duration td(1,2,3,9);

/11 hr 2 min 3 sec 9 nanoseconds
tinme_duration td2(1, 2,3, 123456789);
tinme_duration td3(1,2,3,1000);

/1 with mcrosecond resolution (6 digits)
/1 td2 => "01:04:06. 456789"

/1 td3 => "01:02: 03. 001000"

/1 with nanosecond resolution (9 digits)
/1 td2 => "01:02:03.123456789"

/1 td3 => "01:02: 03. 000001000"

Special values constructor. mportant note: When atime_dur-
ation is a special value, either by construction or other means,
the following accessor functionswill give unpredictable results:

hours(), mnutes(), seconds(), ticks(),
fractional _seconds(), total _nanoseconds(),
total _mcroseconds(), total _mlliseconds(),
total _seconds()

The remaining accessor functions will work as expected.
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Count Based Construction

Syntax Description
Example

Number of hours
hour s(I ong)

tinme_duration td = hours(3);

. Number of minutes
m nut es( | ong)

time_duration td = minutes(3);
Number of seconds
seconds( | ong)

time_duration td = seconds(3);

R Number of milliseconds.
m | 1iseconds(long)

time_duration td = mlliseconds(3);

. Number of microseconds.
m croseconds( | ong)

time_duration td = microseconds(3);

Number of nanoseconds.
nanoseconds(| ong)

time_duration td = nanoseconds(3);

Construct from String

Syntax Description
Example

From delimited string. NOTE: Excessdigitsin fractional seconds
will be dropped. Ex: "1:02:03.123456999" => 1:02:03.123456.
Thisbehavior isaffected by the precision thelibrary iscompiled
with (see Build-Compiler Information.

time_duration dural
tion_fromstring(std::string)

std::string ts("23:59:59.000");
tinme_duration td(duration_fromstring(ts));
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Accessors
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Syntax

| ong hours()

| ong mi nutes()

| ong seconds()

| ong total seconds()

long total _m|liseconds()

Description
Example

Get the number of normalized hours (will give unpredictable
resultsif callingti me_dur ati on isaspeci al _val ue).

time_duration td(1,2,3);
time_duration neg_td(-1,2,3);
td. hours(); // -->1

neg_td. hours(); // --> -1

Get the number of minutes normalized +/-(0..59) (will give un-
predictable results if calling ti me_duration is a spe-
ci al _val ue).

time_duration td(1,2,3);
time_duration neg_td(-1,2,3);
td.mnutes(); // --> 2
neg_td.mnutes(); // --> -2

Get the normalized number of second +/-(0..59) (will give un-
predictable results if calling ti me_duration is a spe-
ci al _val ue).

time_duration td(1,2,3);
tinme_duration neg_td(-1,2,3);
td.seconds(); // -->3
neg_td.seconds(); // --> -3

Get thetotal number of secondstruncating any fractional seconds
(will give unpredictableresultsif callingti ne_durati onisa
speci al _val ue).

time_duration td(1,2,3,10);
td.total _seconds();
/l --> (1*3600) + (2*60) + 3 == 3723

Get the total number of milliseconds truncating any remaining
digits (will give unpredictableresultsif calingt i me_dur at i on
isaspeci al _val ue).

time_duration td(1, 2, 3,123456789);

td.total _mlliseconds();

/!l HVB --> (1*3600) + (2*60) + 3 == 3723 O
seconds

/1 mlliseconds is 3 decinal places

/1 (3723 * 1000) + 123 == 3723123

render
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Syntax

I ong total _mcroseconds()

| ong total _nanoseconds()

| ong fractional _seconds()

bool is_negative()

time_duration invert_sign()

date_time::time_resolutions resolution()

Description
Example

Get the total number of microseconds truncating any remaining
digits (will give unpredictableresultsif callingt i me_dur at i on
isaspeci al _val ue).

time_duration td(1, 2, 3,123456789);
td.total _m croseconds();

/1 HVB --> (1*3600) + (2*60) + 3 == 3723 O
seconds

/1 mcroseconds is 6 decimal places

/1 (3723 * 1000000) + 123456 == 3723123456

Get the total number of nanoseconds truncating any remaining
digits (will give unpredictableresultsif calingt i me_dur at i on
isaspeci al _val ue).

time_duration td(1, 2, 3,123456789);

td.total _nanoseconds();

// HVB --> (1*3600) + (2*60) + 3 == 3723 O
seconds

/1 nanoseconds is 9 decimal places

/1 (3723 * 1000000000) + 12345678

/1 == 0
3723123456789

Get the number of fractional seconds (will give unpredictable
resultsif callingti me_dur ati on isaspeci al _val ue).

time_duration td(1,2,3, 1000);
td.fractional _seconds(); // --> 1000

Trueif duration is negative.

time_duration td(-1,0,0);
td.is_negative(); // -->true

Generate a new duration with the sign inverted/

tinme_duration td(-1,0,0);
td.invert_sign(); // --> 01:00: 00

Describes the resolution capability of the time_duration class.
time_resolutions is an enum of resolution possibilities ranging
from seconds to nanoseconds.

tinme_duration::resolution() --> nano
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Syntax

time_duration::numfractional _digits()

time_duration::ticks_per_second()

boost::int64_t ticks()

tinme_duration unit()

bool is_neg_infinity() const

bool is_pos_infinity() const

bool is_not_a _date_time() const

Description
Example

Returns an unsigned short holding the number of fractional digits
the time resolution has.

unsi gned short secs;
secs = time_duration::numfractional _digits();
// 9 for nano, 6 for mcro, etc

Return the number of ticks in a second. For example, if the
duration supports nanoseconds then the returned result will be
1,000,000,000 (1e+9).

std::cout << tinme_dural
tion::ticks_per_second();

Return the raw count of the duration type (will give unpredict-
ableresultsif callingti me_dur ati onisaspeci al _val ue).

tinme_duration td(0,0,0, 1000);
td.ticks() // --> 1000

Return smallest possible unit of duration type (1 nanosecond).

time_duration::unit() --> tine_duraQd
tion(0,0,0,1)

Returnstrueif time_duration is negative infinity

time_duration td(neg_infin);
td.is_neg_infinity(); // --> true

Returnstrueif time_duration is positive infinity

tinme_duration td(pos_infin);
td.is_pos_infinity(); // --> true

Returnstrueif valueisnot atime

time_duration td(not_a_date_tine);
td.is_not_a_date time(); // --> true
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Syntax

bool is_special () const

Conversion To String

Syntax

std::string to_sinple_string(tine_duration)

std::string to_iso_string(time_duration)

Description
Example

Returnstrueif time_duration isany speci al _val ue

time_duration td(pos_infin);
time_duration td2(not_a_date_tine);
time_duration td3(2,5,10);
td.is_special(); // -->true
td2.is_special (), // -->true
td3.is_special (); // --> false

Description
Example

ToHH MM SS. fffffffff werefff isfractiona secondsthat
areonly included if non-zero.

10: 00: 01. 123456789

Convert to form HHMVBS, fffffffff.

100001, 123456789
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Operators

Syntax

oper at or <<, oper at or >>

operat or==, operator!=,
oper at or>, oper at or <,
oper at or >=, oper at or <=

time_duration

time_duration

time_duration

time_duration

operat or+(ti ne_duration)

operator-(tine_duration)

operator/ (int)

operator*(int)

Description
Example
Streaming operators. Note: As of version 1.33, streaming oper-

ations have been greatly improved. See Date Time 1O System
for more details (including exceptions and error conditions).

tinme_duration td(O0,0,0);

stringstream ss("14:23: 11. 345678");

ss >> td;

std::cout << td; // "14:23:11.345678"
a

A full complement of comparison operators

ddl == dd2, etc

Add durations.

time_duration tdl(hours(1)+mi nutes(2));
time_duration td2(seconds(10));
time_duration td3 = tdl + td2

Subtract durations.

tinme_duration tdl(hours(1)+nanoseconds(2));
tinme_duration td2 = tdl - mnutes(1);

Divide the length of a duration by an integer value. Discards
any remainder.

hours(3)/2 == tine_duration(1l, 30, 0)
nanosecond(3)/2 == nanosecond(1);

Multiply the length of a duration by an integer value.

hours(3)*2 == hours(6);

Struct tm, time_t, and FILETIME Functions

Function for converting atime_duration to at mstruct is provided.
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Syntax Description
Example
A function for converting ati ne_durati on object to atm

struct. The fields: t m year, t m non, t m nday, t m wday,
t m yday are set to zero. Thet m i sdst fieldissetto-1.

tmto_tn(time_duration)

time_duration td(1,2,3);
tmtd_tm= to_tmtd);
/* tmyear => 0

tmnmon => 0
tmnday => 0
tmwday => 0
tmyday => 0
tm hour => 1
tmmn => 2

tmsec => 3
tm.isddst => -1 */

Time Period

Introduction -- Header -- Construction -- Mutators -- Accessors -- Conversion To String -- Operators

Introduction

The class boost::posix_time::time_period provides direct representation for ranges between two times. Periods provide the ability
to simplify some types of calculations by simplifying the conditional logic of the program.

A period that is created with beginning and end points being equal, or with a duration of zero, is known as a zero length period. Zero
length periodsare considered invalid (it is perfectly legal to construct aninvalid period). For these periods, thel ast point will always
be one unit less that the begi n point.

The time periods example provides an example of using time periods.

Header

#i ncl ude "boost/date_tinme/posix_tine/posix_tinme. hpp" //include all types plus i/o
or
#i ncl ude "boost/date_tinme/posix_tine/posix_tinme_types.hpp" //no i/o just types
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Construction

Syntax

time_period(ptine
ptine)

time_period(ptine,
time_duration)

time_period(time_period rhs)

Description

Example

Create a period as [begin, end). If end is <= begin then the
period will be defined as invalid.

date d(2002, Jan, 01);

ptine t1(d, seconds(10)); //10 sec after m dO
ni ght

ptine t2(d, hours(10)); //10 hours after m dO
ni ght

tinme_period tp(tl, t2);

Create a period as [begin, begin+len) where end would be be-
gintlen. If len is <= zero then the period will be defined asin-
valid.

date d(2002, Jan, 01);

ptime t(d, seconds(10)); //10 sec after nidO
ni ght

time_period tp(t, hours(3));

Copy constructor

time_period tpl(tp);
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Mutators

Syntax

time_period shift(tinme_duration)

ti me_period expand(days)

Description
Example

Add duration to both begin and end.

tinme_period O
tp(pti me(dat e(2005, Jan, 1), hours(1)), O
hours(2));
tp.shift(mnutes(5));
/1 tp == 2005-Jan-01 01:05:00 to 2005-Jan-
01 03:05:00

g

Subtract duration from begin and add duration to end.

time_period O
tp(pti me(dat e(2005, Jan, 1), hours(1)), O
hours(2));
t p. expand(m nutes(5));
/1 tp == 2005-Jan-01 00:55:00 to 2005-Jan-
01 03:05: 00

O
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Accessors
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Syntax

ptime begin()

ptinme |ast()

ptinme end()

time_duration | ength()

bool is_null()

Description
Example

Return first time of period.

date d(2002, Jan, 01);

ptinme t1(d, seconds(10)); //10 sec after nidOd
ni ght

ptine t2(d, hours(10)); //10 hours after nidO
ni ght

time_period tp(tl, t2);

tp.begin(); // --> 2002-Jan-01 00: 00: 10

Return last timein the period

date d(2002, Jan, 01);

ptine t1(d, seconds(10)); //10 sec after m dO
ni ght

ptinme t2(d, hours(10)); //10 hours after m dO
ni ght

time_period tp(tl, t2);

tp.last();// --> 2002-Jan-01 O

09: 59: 59. 999999999

Return one past the last in period

date d(2002, Jan, 01);

ptime t1(d, seconds(10)); //10 sec after midO
ni ght

ptime t2(d, hours(10)); //10 hours after midO
ni ght

tinme_period tp(tl, t2);

tp.last(); // --> 2002-Jan-01 10: 00: 00

Return the length of the time period.

date d(2002, Jan, 01);

ptime t1(d); //mdnight
time_period tp(tl, hours(1));
tp.length() --> 1 hour

Trueif period is not well formed. eg: end is less than or equa
to begin.

date d(2002, Jan, 01);

ptinme t1(d, hours(12)); // noon on Jan 1st
ptime t2(d, hours(9)); // 9amon Jan 1st
time_period tp(tl, t2);

tp.is_null(); // true

render
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Syntax Description
Example
bool cont ai ns(pt i ne) True if ptime is within the period. Zero length periods cannot

contain any points.

dat e d(2002, Jan, 01)

bool contains(tinme_peri od)

ptinme t1(d, seconds(10)); //10 sec after nidOd
ni ght

ptine t2(d, hours(10)); //10 hours after nidO
ni ght

ptinme t3(d, hours(2)); //2 hours after midO
ni ght

time_period tp(tl, t2);

tp.contains(t3); // true

time_period tp2(t1, t1);

tp2.contains(tl); // false

Trueif period iswithin the period

time_period tpl(pti
pti
time_period tp2(pti
pti

me(d, hours(1)),
me(d, hours(12)));
me(d, hours(2)),
me(d, hours(4)));

/[l -->true
/1l --> fal se

tpl. contains(tp2);
t p2. contai ns(tpl);

Trueif periods overlap

bool intersects(tinme_period)

tinme_period tpl(pti
pti
tinme_period tp2(pti

pti
tp2.intersects(tpl);

me(d,
me(d,
me(d,
me(d,
11

hours(1)),
hours(12)));
hours(2)),
hours(4)));
--> true

. . . . . . Calculate the intersection of 2 periods. Null if no intersection.
tinme_period intersection(tinme_period)

. . . . Returns union of two periods. Null if no intersection.
time_period nmerge(tinme_period)

Combinestwo periods and any gap between them such that begin

time_period span(time_period) = min(pl.begin, p2.begin) and end = max(pl.end , p2.end).
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Conversion To String

Syntax

std::string
to_sinple_string(time_period dp)

Description
Example

To [ YYYY-nmm DD hh:mm ss. fffffffff/YYYY-mmm DD
hh: nmss. fffffffff] string where nmmis 3 char month
name.

[ 2002- Jan-01 01: 25:10. 000000001/
2002-Jan-31 O

01: 25: 10. 123456789]

/1 string occupies one |line
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Operators

Syntax

oper at or <<

oper at or >>

oper at or ==, operator!=

oper at or <

oper at or >

oper at or <=, oper at or >=

Time lterators

Introduction -- Header -- Overview -- Operators

Description

Example

Output streaming operator for time duration. Usesfacet to output
[date time_of day/date time of day]. The default is format is
[ YYYY- rmm DD hh: mm ss. fffffffff/YYYY-nmm DD

hh: nm ss. fffffffff] string where nmmis 3 char month
name and the fractional seconds are left out when zero.

[ 2002-Jan- 01 01:25:10. 000000001/ \
2002-Jan-31 01: 25:10. 123456789]

Input streaming operator for time duration. Uses facet to read
[date time_of day/date time_of day]. The default is format is
[ YYYY- nmm DD hh: mm ss. fffffffff/YYYY-nmm DD
hh: nm ss. fffffffff] string where nmmis 3 char month
name and the fractional seconds are left out when zero.

[2002- Jan-01 01:25:10. 000000001/ \
2002-Jan- 31 01: 25:10. 123456789]

Equality operators. Periods are equa if pl.begin == p2.begin
&& pl.last == p2.last

if (tpl ==tp2) {...

Ordering with no overlap. Trueif tpl.end() lessthan tp2.begin()

if (tpl <tp2) {...

Ordering with no overlap. True if tpl.begin() greater than
tp2.end()

if (tpl >1tp2) {... etc

Defined in terms of the other operators.
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Introduction

Time iterators provide a mechanism for iteration through times. Time iterators are similar to Bidirectional Iterators. However,
time _iterators are different than standard iterators in that there is no underlying sequence, just a calculation function. In addition,
time _iterators are directly comparable against instances of class ptime. Thus a second iterator for the end point of theiteration is not
required, but rather a point in time can be used directly. For example, the following codeiterates using a 15 minute iteration interval .
The print hours example also illustrates the use of the time_iterator.

#i ncl ude "boost/date_time/posix_time/posix_time. hpp"
#i ncl ude <i ostreanr

i nt
mai n()
{
usi ng nanmespace boost:: gregorian;
usi ng nanmespace boost:: posix_tine
dat e d(2000, Jan, 20);
ptinme start(d);
ptinme end = start + hours(1);
time_iterator titr(start,mnutes(15)); //increnent by 15 m nutes
/I produces 00: 00: 00, 00:15:00, 00:30:00, 00:45:00
while (titr < end) {
std::cout << to_sinple_string(*titr) << std::endl
++titr;
}
std::cout << "Now backward" << std::endl;
/] produces 01: 00: 00, 00:45:00, 00:30:00, 00:15:00
while (titr > start) {
std::cout << to_sinple_string(*titr) << std::endl
--titr;
}
}

Header

#i ncl ude "boost/date_tinme/posix_tine/posix_time.hpp" //include all types plus i/o
or
#i ncl ude "boost/date_tinme/posix_tinme/posix_tinme_types.hpp" //no i/o just types

Overview

Class Description
Construction Parameters

time iterator Iterate incrementing by the specified duration.

ptime start_time, tine_duration increnent
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Operators

Syntax Description
Example

oper at or ==(const pt i me& rhs) | A full complement of comparison operators

operator!=(const ptine& rhs),
operator>, operators<, date d(2002, Jan, 1);
operator>=, operator<= ptine start_time(d, hours(1));
/lincrement by 10 m nutes
time_iterator titr(start_tinme, mnutes(10));
ptinme end_time = start_time + hours(2);
if (titr == end_tine) // false
if (titr '= end_time) // true
if (titr >> end_tine) // false
if (titr <= end_time) // true

prefix increnent Increment the iterator by the specified duration.

/lincrement by 10 mlli seconds
time_iterator titr(start_time, mlliO
seconds(10));

++titr; // == start _tine + 10 mlliseconds

prefix decrement Decrement the iterator by the specified time duration.

time_duration td(1,2,3);
time_iterator titr(start_tinme, td);
--titr; // == start_tinme - 01:02:03
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Local Time

Local Time System

Introduction -- Usage Examples

Introduction
Thelibrary supports 4 main extensions for the management of local times. This includes

local_date_time -- locally adjusted time point

posix_time_zone -- time zone defined by posix string (eg: "EST10EDT,M10.5.0,M3.5.0/03")
time_zone_database -- get time zones by region from .csv file (eg: America/New York)
time_zone -- abstract time zone interface

Together, these extensions define a time system adjusted for recording times related to a specific earth location. This time system
utilizes all the features and benefits of the posix_time system (see posix_time for full details). It uses a time_zone object which
contains all the necessary data/rules to enable adjustments to and from various time zones. The time_zone objects used in date _time
are handled via a boost::shared_ptr<boost::loca_time::time_zone>.

The phrase"wall-clock" refersto the timethat would be shown on awall clock in aparticular time zoneat any pointintime. Loca_time
uses a time zone object to account for differences in time zones and daylight savings adjustments. For example: While 5:00 pm,
October 10, 2004 in Sydney Australia occurs at exactly the same instant as 3:00 am, October 10, 2004 in New York USA, itisa 14
hour difference in wall-clock times. However, apoint in timejust one day later will result in a 16 hour differencein wall-clock time
dueto daylight savings adjustmentsin both time zones. The local_time system tracks these by means of atime point, stored asUTC,
and time_zone objects that contain all the necessary data to correctly calculate wall-clock times.

Usage Examples

Example Description

Simple Time Zone Side by side examples of Time Zone usage. Both cus
tom_time_zone and posix_time_zone are shown.

Daylight Savings Calc Rules Simple example showing the creation of all five dst_calc_rule
types.
Seconds Since Epoch Examplethat calculatesthe total seconds el apsed since the epoch

(1970-Jan-01) utilizing local_date time.

Time Zone (abstract)

Introduction -- Header -- Construction -- ACcessors

Introduction

Thetime_zone base classis an abstract base class template for representing time zones. Time zones are a set of data and rules that
provideinformation about atime zone. The date timelibrary handlestime_zonesby means of aboost::shared_ptr<time_zone base>.
A user's custom time zone class will work in the date_time library by means of this shared_ptr.

For convienience, thetime_zone_base classistypedef'd astime_zone. All referencesin the documentation to time_zone, arereferring
to this typedef.

Header

The time_zone_base classis defined in the header:
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#i ncl ude "boost/date_tine/tine_zone_base. hpp"
g

Construction

A default constructor is provided in the time_zone_base class. There are no private data membersin this base class to initialize.
Template parameters are time_type (typically posix_time::ptime) and CharT (defaults to char).

Accessors

All of the accessors listed here are pure virtual functions.
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Syntax Description

Returns the daylight savings abbreviation for the represented

string_type dst_zone_abbrev(); time zone.

Returnsthe standard abbreviation for the represented time zone.

string_type std_zone_abbrev();

Returnsthe daylight savings name for the represented time zone.

string_type dst_zone_nane();

Returns the standard name for the represented time zone.

string_type std_zone_nane();

Returnstrueif thistime zone does not make a daylight savings

bool has_dst(); shift

The date and time daylight savings time beginsin given year.

time_type dst_local _start_tinme(year_type);

The date and time daylight savings time ends in given year.

time_type dst_l|local _end_tinme(year_type);

The amount of time offset from UTC (typically in hours).

tinme_duration_type base_utc_offset();

The amount of time shifted during daylight savings.

tinme_duration_type dst_offset();

Returns a posix time zone string representation of this
time_zone _base object. For a detailed description of a posix

std::string to_posix_string(); . : o
time zone string see posix_time_zone.

Posix Time Zone

Introduction -- Important Notes -- Header -- Construction -- Accessors

Introduction

A posix_time_zone object isaset of data and rules that provide information about atime zone. Information such as the offset from
UTC, it's name and abbreviation, as well as daylight savings rules, caled dst _calc rules. These rules are stored as a
boost::shared ptr<dst_calc rules>.
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As a convenience, atypedef for shared ptr<dst_calc rules> is provided.

t ypedef boost::shared_ptr<dst_calc_rules> local _time::dst_calc_rule_ptr;

A posix_time_zone is unique in that the object is created from a Posix time zone string (IEEE Std 1003.1). A POSIX time zone
string takes the form of:

"std offset dst [offset],start[/time],end[/time]” (w/no spaces).

'std' specifies the abbrev of the time zone. 'offset’ is the offset from UTC. 'dst' specifies the abbrev of the time zone during daylight
savingstime. The second offset is how many hours changed during DST. 'start' and 'end' are the dates when DST goesinto (and out
of) effect. 'offset’ takes the form of:

[+|-1hh[:mm[:ss]] { h=0-23, m/s=0-59}
'time' and 'offset’ take the same form. 'start’ and 'end’ can be one of three forms:
Mm.w.d { month=1-12, week=1-5 (5 is dways last), day=0-6}
Jn {n=1-365 Feb29 is never counted}
n {n=0-365 Feb29 is counted in leap years}
Exceptions will be thrown under the following conditions:
* An exception will be thrown for an invalid date spec (see date class).
» A boost::local_time::bad offset exception will be thrown for:
» A DST start or end offset that is negative or more than 24 hours.
* A UTC zone that is greater than +14 or less than -12 hours.
» Aboost::local_time::bad_adjustment exception will bethrown for aDST adjustment that is 24 hours or more (positive or negative)

As stated above, the 'offset’ and '/time' portions of the string are not required. If they are not given they default to 01:00 for 'offset’,
and 02:00 for both occurrences of '/time'.

Some examples are;

"PST-8PDT01:00:00,M4.1.0/02:00:00,M 10.1.0/02:00:00"

"PST-8PDT,M4.1.0,M10.1.0"
These two are actually the same specification (defaults were used in the second string). This zone lies eight hourswest of GMT and
makes a one hour shift forward during daylight savings time. Daylight savings for this zone starts on the first Sunday of April at
2am, and ends on the first Sunday of October at 2am.

"MST-7"

Thiszoneisas simple asit gets. This zone lies seven hours west of GMT and has no daylight savings.

"EST10EDT,M10.5.0,M3.5.0/03"

This string describes the time zone for Sydney Australia. It lies ten hours east of GMT and makes a one hour shift forward during
daylight savings. Being located in the southern hemisphere, daylight savings begins on the last Sunday in October at 2am and ends
on the last Sunday in March at 3am.
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"FST+3FDT02:00,J60/00,J304/02"
This specification describes afictitious zone that lies three hours east of GMT. It makes atwo hour shift forward for daylight savings
which begins on March 1st at midnight, and ends on October 31st at 2am. The 'J designation in the start/end specs signifies that
counting starts at one and February 29th is never counted.

"FST+3FDT,59,304"
This specificationissignificant because of the'59'. The lack of 'J for the start and end dates, indicatesthat the Julian day-count begins
at zero and ends at 365. If you do the math, you'll see that allows for atotal of 366 days. Thisisfinein leap years, but in non-leap

years '59' (Feb-29) does not exist. Thiswill construct a valid posix_time_zone object but an exception will be thrown if the date of
'59" is accessed in anon-leap year. Ex:

posi x_ti me_zone | eap_day(std::string("FST+3FDT, 59, 304"));
| eap_day. dst _| ocal _start_time(2004); // ok
| eap_day. dst _| ocal _start_time(2003); // Exception thrown

The posix_time_zone objects are used via a boost::shared ptr<local_time::time zone base>. As a convenience, a typedef for
boost::shared_ptr<loca_time::time_zone base> is provided:

t ypedef boost::shared_ptr<tine_zone_base> |l ocal _tinme::time_zone_ptr;

See Simple time zone for a side by side example of time_zone and posix_time_zone usage.

Important Notes
» posix_time_zone objects use the standard and daylight savings abbreviationsin place of the full names (see Accessors below).
» 'Jn' and 'n' date specifications can not be mixed in a specification string. Ex: "FST+3FDT,59,J304"

» 'n' date specification of 59 represents Feb-29. Do not attempt to access in a non-leap year or an exception will be thrown.

Header

Theinclusion of asingle header will bring in all boost::local_time types, functions, and 10 operators.
#i ncl ude "boost/date_time/local _tinme/local_tinme. hpp"

Construction
Syntax Example

posi x_ti me_zone(std::string) std::string nyc("EST-5EDT, M. 1. 0, MLO. 5. 0");
time_zone_ptr zone(new posi x_tine_zone(nyc));
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Accessors
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Syntax

std:

std::

std::

std::

boo

:string dst_zone_abbrev()

string std_zone_abbrev()

string dst_zone_nane()

string std_zone_nane()

has_dst ()

ptime dst_l ocal _start_tinme(greg_year)

ptine dst_local _end_tine(greg_year)

tinme_

duration base_utc_of fset()

Description
Example

Returns the daylight savings abbreviation for the represented
time zone.

nyc_zone_sh_ptr->dst _zone_abbrev(); // "EDT"

Returnsthe standard abbreviation for the represented time zone.

nyc_zone_sh_ptr->std_zone_abbrev(); // "EST"

Returns the daylight savings ABBREVIATION for the repres-
ented time zone.

nyc_zone_sh_ptr->dst_zone_nane(); // "EDT"

Returnsthe standard ABBREVIATION for the represented time
zone.

nyc_zone_sh_ptr->std_zone_nane(); // "EST"

Returns true when time_zone's shared _ptr to dst_calc_rulesis
not NULL.

nyc_zone_sh_ptr->has_dst(); // true
phx_zone_sh_ptr->has_dst(); // false

The date and time daylight savings time begins in given year.
Returnsnot_a date timeif this zone has no daylight savings.

nyc_zone_sh_ptr->dst_local _start_tine(2004);
/1 2004- Apr-04 02: 00

The date and time daylight savings time ends in given year.
Returns not_a date timeif this zone has no daylight savings.

nyc_zone_sh_ptr->dst_| ocal _end_ti me(2004);
/1 2004-Cct-31 02:00

The amount of time offset from UTC (typically in hours).

nyc_zone_sh_ptr->base utc_offset(); // -05:00
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Syntax Description
Example

posi x_time::time duration dst_offset() The amount of time shifted during daylight savings.

nyc_zone_sh_ptr->dst_offset(); // 01:00

Returns a posix time zone string representation of this
time_zone base object. Depending on how thetime_zone object
was created, the date-spec format of the string will be in either
'M' notation or 'n' notation. Every possible date-spec that can
be represented in 'J notation can also be represented in 'n' nota-
tion. Thereverseisnot true so only 'n' notation is used for these
types of date-specs. For a detailed description of a posix time
zone string see posix_time_zone.

std::string to_posix_string()

nyc_zone_sh_ptr->to_posi x_string();
/1 "EST-05EDT+01, M4. 1. 0/ 02: 00, MLO. 5. 0/ 02: 00"
phx_zone_sh_ptr->to_posi x_string();
/1 "MST-07"
0

Time Zone Database

Introduction -- Header -- Construction -- Accessors -- Data File Details

Introduction
The local_time system depends on the ability to store time zone information. Our Time Zone Database (tz_database) is a means of

permanently storing that data. The specifications for many time zones (377 at thistime) are provided. These specifications are based
on data found in the zoneinfo datebase. The specifications are stored in the file:

|ibs/date_tine/data/ date_tinme_zonespec. csv

. Whilethisfilealready contains specificationsfor many time zones, it'sreal intent isfor the user to modify it by adding (or removing)
time zonestto fit their application. See Data File Detailsto learn how thisis accomplished.

Header

Theinclusion of asingle header will bring in all boost::local_time types, functions, and 10 operators.

#i ncl ude "boost/date_tine/local _tine/local_tine.hpp"
d

Construction

The only constructor takes no arguments and creates an empty database. It is up to the user to popul ate the database. Thisistypically
achieved by loading the desired datéfile, but can also be accomplished by meansof theadd_r ecor d( . . . ) function (seethe Accessors
table). A | ocal _time::data_not_accessi bl e exception will be thrown if given zonespec file cannot be found. | oc-

al _time::bad_fiel d_count exceptionwill bethrown if the number of fields in given zonespec file isincorrect.
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Syntax

tz_dat abase()

bool load_fromfile(std::string)

Accessors

Syntax

bool tz_db.add_record(std::string id,
time_zone_ptr tz);

time_zone_ptr
tz_db.tine_zone_fromregion(string id);

vector<string> tz_db.region_list();

Description

Constructor creates an empty database.

tz_dat abase tz_db;

Parameter is path to a time zone spec csv file (see Data File
Details for details on the contents of this file). This function
popul ates the database with time zone records found in the zone
specfile. Al ocal _time:: data_not_accessi bl e exception
will be thrown if given zonespec file cannot be found. | oc-

al _time::bad_field_count exceptionwill bethrownif the
number of fields in given zonespec file isincorrect.

t z_dat abase tz_db;
tz_db.load_fromfile("./date_ time_zonespec.csv");

Description
Example

Addsatime_zone, or aposix_time_zone, to the database. ID is
the region name for this zone (Ex: "America/Phoenix").

time_zone_ptr zone(
new posi x_ti ne_zone(" PST-
8PDT, M4. 1. 0, MLO. 1. 0")
)
std::string id("America/ West_Coast");
tz_db.add_record(id, zone);

Returns atime_zone, viaatime_zone ptr, that matches the re-
gionlisted inthe datafile. A null pointer isreturned if no match
isfound.

tinme_zone_ptr nyc =
tz_db.tinme_zone_fromregi on("Anmerd
i ca/ New_Yor k") ;

Returns a vector of strings that holds all the region ID strings
from the database.

std::vector<std::string> regions;
regions = tz_db.region_list();
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Data File Details
Field Description/Details

The csv file containing the zone_specs used by the boost::local_time::tz_database is intended to be customized by the library user.
When customizing thisfile (or creating your own) the file must follow a specific format.

Thisfirst lineis expected to contain column headings and is therefore not processed by the tz_database.

Each record (line) must have eleven fields. Some of those fields can be empty. Every field (even empty ones) must be enclosed in
double-quotes.

Ex:
" America/Phoenix" <- string enclosed in quotes
<- empty field

Some fields represent alength of time. The format of these fields must be:
"{+]-} hh:mm[:ss]" <- length-of-time format

Where the plus or minus is mandatory and the seconds are optional.

Since some time zones do not use daylight savings it is not always necessary for every field in a zone_spec to contain a value. All
zone_specs must have at least ID and GMT offset. Zones that use daylight savings must have all fields filled except: STD ABBR,
STD NAME, DST NAME. You should take notethat DST ABBR is mandatory for zones that use daylight savings (seefield descrip-
tions for further details).

Field Description/Details

« ID
Contains the identifying string for the zone_spec. Any string will do aslong asit's unique. No two ID's can be the same.

« STDABBR
+ STD NAME
» DST ABBR

* DST NAME
These four are al the names and abbreviations used by the time zone being described. While any string will do in these fields,
care should be taken. These fields hold the strings that will be used in the output of many of the local_time classes.

e GMT offset
Thisis the number of hours added to utc to get the local time before any daylight savings adjustments are made. Some examples
are: America/lNew_York offset -5 hours, and Africa/Cairo offset +2 hours. The format must follow the length-of-time format de-
scribed above.

» DST adjustment
The amount of time added to gmt_offset when daylight savings is in effect. The format must follow the length-of-time format
described above.

NOTE: more rule capabilities are needed - this portion of the tz_database isincomplete

» DST Start Daterule
Thisisaspecialy formatted string that describes the day of year in which the transition take place. It holds threefields of it's own,
separated by semicolons.
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1. Thefirst field indicates the "nth" weekday of the month. The possible values are: 1 (first), 2 (second), 3 (third), 4 (fourth), 5
(fifth), and -1 (last).

2. The second field indicates the day-of-week from 0-6 (Sun=0).

3. Thethird field indicates the month from 1-12 (Jan=1).
Examples are: "-1;5;9"="Last Friday of September"”, "2;1;3"="Second Monday of March"

o Starttime
Start time is the number of hours past midnight, on the day of the start transition, the transition takes place. More simply put, the
time of day the transition is made (in 24 hours format). The format must follow the length-of-time format described above with
the exception that it must always be positive.

» DST End daterule
See DST Start date rule. The difference here is thisis the day daylight savings ends (transition to STD).

* Endtime
Same as Start time.

Custom Time Zone

Introduction -- Header -- Construction -- Accessors -- Dependent Types

Introduction

A custom_time_zone object isaset of dataand rulesthat provide information about atime zone. Information such as the offset from
UTC, it's name and abbreviation, as well as daylight savings rules, called dst_calc rules. These rules are handled via a
boost::shared_ptr<dst_calc_rules>. Not all time zones utilize daylight savings, therefore, time_zone objects can be used with a
NULL-assigned shared_pitr.

As aconvenience, atypedef for shared ptr<dst_calc_rules> is provided.
t ypedef boost::shared_ptr<dst_calc_rules> local _tine::dst_calc_rule_ptr;

The time zone objects are used via a boost::shared ptr<local time:time zone>. As a convenience, a typedef for
boost::shared_ptr<loca_time::time_zone> is provided:

t ypedef boost::shared_ptr<tinme_zone> local _time::tine_zone_ptr;
Header
Theinclusion of asingle header will bring in all boost::local_time types, functions, and 10 operators.

#i ncl ude "boost/date_time/local _tinme/local _time.hpp"

Construction

Construction of acustom_time_zone is dependent on four objects: atime _duration, atime_zone names, adst_adjustment_offsets,
and ashared ptrtoadst_calc rule.
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Syntax

customtinme_zone(. ..

Par anet ers:
nanes,
gnt _of fset,
dst _of fsets,
dst _rules 0O

Example

See simple_time_zone example for time_zone usage
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Accessors
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Syntax

std:

std::

std::

std:

boo

dst _|

:string dst_zone_abbrev()

string std_zone_abbrev()

string dst_zone_nane()

:string std_zone_nane()

has_dst ()

ocal _start_tine(...)

Return Type
ptine

Par aret er :
greg_year

dst |

ocal _end_tine(...)

Return Type
ptine

Par anet er:
greg_year

Description
Example

Returns the daylight savings abbreviation for the represented
time zone.

nyc_zone_sh_ptr->dst_zone_abbrev();
/Il "EDT"

Returnsthe standard abbreviation for the represented time zone.

nyc_zone_sh_ptr->std_zone_abbrev();
/1 "EST"

Returnsthe daylight savings name for the represented time zone.

nyc_zone_sh_ptr->dst _zone_nane();
/1 "Eastern Daylight Tinme"

Returns the standard name for the represented time zone.

nyc_zone_sh_ptr->std_zone_nane();
/1 "Eastern Standard Ti nme"

Returns true when custom_time zone's shared ptr to
dst_calc rulesisnot NULL.

nyc_zone_sh_ptr->has_dst();
Il true
phx_zone_sh_ptr->has_dst();
/1l false

The date and time daylight savings time begins in given year.
Returnsnot_a date timeif this zone has no daylight savings.

nyc_ptr->dst_local _start_tine(2004);
/1 2004- Apr-04 02: 00

The date and time daylight savings time ends in given year.
Returns not_a date timeif this zone has no daylight savings.

nyc_ptr->dst_| ocal _end_ti me(2004);
/1 2004-Cct-31 02: 00
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Syntax Description
Example

time_duration base utc_offset () The amount of time offset from UTC (typically in hours).

nyc_ptr->base_utc_offset();
// -05:00

time duration dst_offset() The amount of time shifted during daylight savings.

nyc_zone_sh_ptr->dst_offset();
// 01:00

Returns aposix time zone string representation of thistime_zone
object. Depending on how the time_zone object was created,
the date-spec format of the string will bein either ‘M' notation
or 'n' notation. Every possible date-spec that can be represented
in'J notation can also be represented in 'n' notation. Thereverse
is not true so only 'n' notation is used for these types of date-
specs. For adetailed description of aposix time zone string see
posix_time_zone.

std::string to_posix_string()

nyc_ptr->to_posix_string();
// "EST-05EDT+01, M4. 1. 0/ 02: 00, MLO. 5. 0/ 02: 00"
phx_ptr->to_posi x_string();
/1 "NMBT-07"
a

Dependent Types
Time Zone Names -- Dst Adjustment Offsets -- Daylight Savings Calc Rules

Time Zone Names

Thetime_zone names base typeisan immutable template class of four strings. One each for the name and abbreviation in standard
time and daylight savingstime. Thetime_zone namestypeis atypedef of time_zone names base<char>.
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Syntax Description
Example

. The only constructor, all four strings must be provided.
time_zone_nanes(...)

Par anet er s:
string std_nane string sn("Eastern Standard Tine");
stri ng st d_abbrev string sa("EST");
string dst_nane string dn("Eastern Daylight Tine");
stri ng dst _abbrev string da("EDT");
ti me_zone_names nyc_nanes(sn, sa
dn, da)

. . Returns the standard zone name
std::string std_zone_nane()

nyc_nanes. std_zone_nane();
/1 "Eastern Standard Ti nme"

std::string std zone_abbrev() Returns the standard zone abbreviation

nyc_nanes. std_zone_abbrev();
/l "EST"

std::string dst_zone_name() Returns the daylight savings zone name

nyc_nanes. std_zone_nane();
/1 "Eastern Daylight Tinme"

std::string dst_zone_abbrev() Returns the daylight savings zone abbreviation

nyc_nanes. std_zone_abbrev();
/1 "EDT"

Dst Adjustment Offsets

The dst_adjustment_offsets type is a collection of three time_duration objects.
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Syntax Description
Example
Thefirst time_duration is the daylight savings adjustment. The

second isthetime which daylight savings starts on the start day.
The third is the time daylight savings ends on the ending day.

dst _adj ustnent _of fsets(...)
Par anet er s:
time_duration dst_adjust
tinme_duration start_of fset
time_duration end_offset

dst _adj ust ment _of f set s(hours(1),
hours(2),
hours(2));

Daylight Savings Calc Rules

Daylight savings calc rules, named dst_calc_rules, are a series of objects that group appropriate date_generators together to form
rule sets. The individual rules objects are used viadst_calc_rule ptr.

For a complete example of al fivedst_calc_rule types, see: calc_rules example.

Syntax Description

partial date dst_rule(...) Both the start and end rules are of type gregorian::partial_date.

Par anet er s:
start_rule
end_rul e

The DST start rule is of type gregori-
an::first_day_of the week_in_month and theend ruleisof type
gregorian::last_day_of _the week_in_month.

first_last_dst_rule(...)
Par anet ers:
start_rule
end_rul e

Both the start and end rules are of type gregori-

last _last_dst_rule(...) an::last_day of_the week_in_month.

Par anet er s:
start_rule
end_rul e

The DST start rule is of type gregori-
an::nth_day of the week_in_month and theend ruleis of type
gregorian::last_day_of _the week_in_month.

nth_last_dst_rule(...)
Par anet ers:
start_rule
end_rul e

Both rules are of type gregori-

nth_kday_dst _rule(...) an::nth_day of the week_in_month.

Par anet er s:
start_rule
end_rul e)

(see note* bel ow)
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* Note: Thename"nth_kday dst_rul€" isabit cryptic. Therefore, amoredescriptivename, "nth_day of the week in_month_dst rule’,
isalso provided.

Local Date Time

Introduction -- Header -- Construct From Clock -- Construction -- Accessors -- Operators -- Struct tm Functions
Introduction

A local_date _time object is apoint in time and an associated time zone. Thetimeis represented internally asUTC.

Header

Theinclusion of asingle header will bring in all boost::local_time types, functions, and 10 operators.

#i ncl ude "boost/date_tine/local _tinme/local _tine.hpp"
a

Construct From Clock

Creation of alocal_date time object from clock is possible with either second, or sub second resolution.

Syntax Example
| ocal _m crosec_cl ock(...) time_zone_ptr zone(
Ret urn Type: new posi x_time_zone(" MST-07")
| ocal _date tine )
Par anet er: local _date tine Idt =
time_zone_ptr | ocal _m crosec_cl ock: : 1 ocal _time(
zone) ;
| ocal _sec_cl ock(...) time_zone_ptr zone(
Ret urn Type: new posi x_time_zone(" MST-07")
| ocal _date tine )
Par anet er: local _date tine Idt =
time_zone_ptr | ocal _sec_cl ock::local _time(zone);

Construction

Construction of a local_date time object can be done with a ptime and a time_zone_ptr where the ptime represents UTC time.
Construction with awall-clock representation takes the form of adate, atime_duration, atime_zone ptr, and afourth parameter that
addresses the following complication.

Construction from awall-clock rep may result in differing shifts for a particular time zone, depending on daylight savings rules for
that zone. This meansiit is also possible to create alocal_date time with a non-existent, or duplicated, UTC representation. These
cases occur during the forward shift in time that is the transition into daylight savings and during the backward shift that is the
transition out of daylight savings. The user has two options for handling these cases: a bool flag that states if the time is daylight
savings, or an enum that states what to do when either of these cases are encountered.

The bool flag isignored when the given time_zone has no daylight savings specification. When the daylight savings status of agiven
time label is calculated and it does not match theflag, al ocal _ti me: : dst _not _val i d exception isthrown. If atimelabel isin-
valid (does not exist), al ocal _tine::time_| abel _i nval i d exception isthrown.
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There are two elements in the local _date_ tinme::DST_CALC OPTIONS enum: EXCEPTION ON ERROR and
NOT_DATE_TI ME_ON_ERROR Thepossibleexceptionsthrownareal ocal _ti nme: : anbi guous_resul t oral ocal _tine::tinme_| a-
bel _i nval i d. The NOT_DATE_TI ME_ON_ERROCR sets the time value to the specia value | ocal _time::not_a date tinmein
the event of either ainvalid or an ambiguous time label.
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Syntax Description
Example
Thegiventimeisexpected to be UTC. Therefore, the giventime

will be adjusted according to the offset described in the time
zone.

| ocal _date_tine(...)
Par anet er s:
posi x_time::ptinme
time_zone_ptr

// 3am 2004-Nov-05 local tine
pti me pt(date(2004, Nov, 5),
hours(10));
time_zone_ptr zone(
new posi x_time_zone("MST-07"));
| ocal _date_tine az(pt, zone);

The passed time information understood to be in the passed tz.

local date_time(...) The DST flag must be passed to indicate whether thetimeisin

Par anet er s:

dat e daylight savings or not. May throw a dst_not _valid or
time_duration time_| abel _inval i d exception.

time_zone_ptr

bool

dat e d(2004, Nov, 5);
time_duration td(5,0,0,0);
string z("PST-8PDT, M4. 1.0, MLO. 1. 0")
time_zone_ptr zone(
new posi x_tine_zone(z));
| ocal _date_tine nyc(d, td,
zone, false);

The passed time information understood to be in the passed tz.

local date_time(...) The DST flag is calculated according to the specified rule. May

Par anet er s: . : : .
dat e throw aanbi guous_resul t ortime_| abel _i nval i d excep-
time_duration tion.

time_zone_ptr

DST_CALC_OPTI ONS date d(2004, Nov, 5)

tinme_duration td(5,0,0,0);
string z("PST-8PDT, M4. 1. 0, MLO. 1. 0")
tinme_zone_ptr zone(
new posi x_time_zone(z));
| ocal _date_tine nyc(d, td, zone,
NOT_DATE_TI ME_ON_ERROR) ;

| ocal _date_tine(local _date tine); Copy Consiructor.

| ocal _date_tine az_2(az);
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Syntax Description
Example

local date time(...) Special Values constructor.

Par anet er s:
speci al _val ues

time_zone_ptr zone(
time_zone_ptr

new posi x_time_zone(" MST-07")
);
| ocal _date_tine nadt(not_a_date_tine,
zone) ;
/1 default NULL tine_zone_ptr
| ocal _date_tine nadt(pos_infin);
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Accessors
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Syntax

time_zone_ptr zone()

bool is_dst()

ptime utc_tinme()

ptinme |ocal _tine()

local _time_in(...)
Return Type:
| ocal _date_tine
Par anet er s:
time_zone_ptr
time_duration

bool is_infinity() const

bool is_neg_infinity() const

Description
Example

Returns associated time_zone object viaatime_zone ptr

Determinesif time vaueisin DST for associated zone.

Converts the local time valueto aUTC value.

pti me pt(date(2004, Nov, 5),
hours(10));
time_zone_ptr zone(
new posi x_time_zone("MST-07"));
| ocal _date_tine az(pt, zone);
az.utc_time(); // 10am 2004- Nov-5

Returnsthe local time for this object (Wall-clock).

ptime pt(date(2004, Nov, 5),
hours(10));
time_zone_ptr zone(
new posi x_time_zone("MST-07"));
| ocal _date_tine az(pt, zone);
az.utc_time(); // 10am 2004- Nov-5
az.local _time(); // 3am 2004- Nov-5

Returns alocal_date _time representing the same UTC time as
caling object, plus optional time duration, with given time
Zone.

| ocal _date_tine nyc = az.locl
al _tine_in(nyc_zone);
/1 nyc == 7am 2004- Nov-5

Returnstrueif local_date timeiseither positive or negativein-
finity

| ocal _date_tine |dt(pos_infin);
ldt.is_infinity(); // --> true

Returnstrueif local_date timeis negative infinity

| ocal _date_tine |dt(neg_infin);
Idt.is_neg_infinity(); // --> true

render

86

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Date Time

Syntax

bool

boo

bool

is_pos_infinity() const

is_not_a date_time() const

i s_special () const

Description
Example

Returnstrueif local_date timeis positive infinity

| ocal _date_tine |dt(neg_infin);
Idt.is_pos_infinity(); // --> true

Returnstrueif value is not adate

|l ocal _date_tine |dt(not_a_date_tine);
Idt.is_not_a date_time(); // --> true

Returnstrueif local_date timeisany speci al _val ue

| ocal _date_tine |dt(pos_infin);
| ocal _date_tine |dt2(not_a date_tine);
tinme_zone_ptr

nst (new posi x_time_zone("MST-07"));
| ocal _date_tine

I dt 3(1 ocal _sec_cl ock::local _tine(nst));
I dt.is_special(); // -->true
ldt2.is_special (); // -->true
Idt3.is_special (); // --> false
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Operators

Syntax

oper at or <<

oper at or >>

oper at or==, operator!=,
oper at or >, operator <,
oper at or >=, oper at or <=

operator+, operator+=,

operator-, operator-=

oper at or +, operator+=,
operator-, operator-=

Description
Example
Output streaming operator. This operator is part of thev1.3310

addition to date_time. For complete details on this feature see
Date Time 10. The default output is shown in this example.

time_zone_ptr zone(new posix_tinme_zone("MsT-

07")
| ocal _date_tine |dt(date(2005,Jul, 4),
hour s(20),
fal se);

std::cout << |dt << std::endl;
/1 "2005-Jul -04 20:00: 00 MST"
O

Input streaming operator. This operator is part of the v1.33 10
addition to date_time. For complete details on this feature see
Date Time 10. At this time, | ocal _date_t i me objects can
only be streamed in with a Posix Time Zone string. A complete
description of a Posix Time Zone string can be found in the
documentation for the posix_time_zone class.

stringstream ss;
ss.str("2005-Jul -04 20: 00: 00 MST-07");
ss >> | dt;

O

A full complement of comparison operators

ldtl == |dt2, etc

Addition, subtraction, and shortcut operators for | oc-
al _dat e_ti me and date duration types. These include: days,
nont hs, and years.

| dt + days(5), etc

Addition, subtraction, and shortcut operators for | oc-
al _date tinmeandtine_duration.

I dt + hours(5), etc
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Struct tm Functions

Function for converting al ocal _dat e_t i me object to at mstruct is provided.

Syntax Description
Example

A function for converting al ocal _date_t i me objecttoat m

tmto_tn(local __date_tine) ruct

/1 6am 2005-Jul -05 local tine
std::string z("EST-05EDT, M4. 1. 0, MLO. 1. 0");
pti me pt(date(2005, Jul,5),
hours(10));

time_zone_ptr zone( new posix_tine_zone(z));
| ocal _date_tine |dt(pt, zone);
tmldt_tm=to_tn(ldt);
/* tmyear => 105

tmnmn => 6

tmnday => 5

tmwday => 2 (Tuesday)

tmyday => 185

tm hour => 6

tmmn =>0

tmsec =>0

tmisddst => 1 */

Local Time Period

Introduction -- Header -- Construction -- Accessors -- Operators

Introduction

Theclassboost: : 1 ocal _tine::local _time_peri od providesdirect representation for ranges between two local times. Periods
provide the ability to simplify some types of calculations by simplifying the conditional logic of the program.

A period that is created with beginning and end points being equal, or with a duration of zero, is known as azero length period. Zero
length periods are considered invalid (it is perfectly legal to construct aninvalid period). For these periods, thel ast point will always
be one unit less that the begi n point.

Header

#i ncl ude "boost/date_tinme/local _tinme/local _time.hpp" //include all types plus i/o
or
#i ncl ude "boost/date_tinme/local _tinme/local _time_types.hpp" //no i/o just types
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Construction

Syntax

| ocal _time_period(...)
Par anet ers:
| ocal _date_tine begi nning
| ocal _date_tine end

| ocal _time_period(...)
Par anet er s:
| ocal _date_tine begi nning
time_duration |length

| ocal _time_period(local _time_period rhs)

Description
Example

Create a period as [begin, end). If end is <= begin then the
period will be defined as invalid.

tinme_zone_ptr

zone(new posi x_time_zone("MsT-07"));
| ocal _date_tine

beg(pti me(dat e( 2005, Jan, 1), hours(0)), zone);
| ocal _date_tine

end( pti ne(dat e(2005, Feb, 1), hours(0)), zone);
/1 period for the entire nonth of Jan 2005
local _tinme_period Itp(beg, end);

Create a period as [begin, begin+len) where end would be be-
gintlen. If len is <= zero then the period will be defined asin-
valid.

time_zone_ptr
zone( new posi x_time_zone("MsT-07"));
|l ocal _date tine
beg(pti me(dat e( 2005, Jan, 1), hours(0)), zone);
/1 period for the whole day of 2005-Jan-01
l ocal _time_period |tp(beg, hours(24));

Copy constructor

local _time_period Itpl(ltp);
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Syntax

| ocal _date_tine begin()

| ocal _date_tine last()

| ocal _date_tine end()

time_duration | ength()

Description
Example

Return first local_date time of the period.

time_zone_ptr

zone( new posi x_time_zone("MsT-07"));
|l ocal _date tine

I dt ((pti me(date(2005,Jan, 1)), hours(0)),
zone) ;
local _time_period Itp(ldt, hours(2));
Itp.begin(); // => 2005-Jan-01 00: 00: 00

Return last local_date timein the period

time_zone_ptr

zone(new posi x_time_zone("MsT-07"));
| ocal _date_tine

I dt ((pti me(date(2005,Jan, 1), hours(0))),
zone) ;
local _time_period Itp(ldt, hours(2));
Itp.last(); // => 2005-Jan-01 O
01: 59: 59. 999999999

Return one past the last in period

tinme_zone_ptr

zone(new posi x_ti me_zone("MsT-07"));
| ocal _date_tine

I dt ((pti me(date(2005,Jan, 1), hours(0))),
zone) ;
local _time_period Itp(ldt, hours(2));
Itp.end(); // => 2005-Jan-01 02:00: 00

Return the length of the local_time period.

time_zone_ptr

zone( new posi x_time_zone("MsT-07"));
|l ocal _date tine

I dt ((pti me(date(2005, Jan, 1), hours(0))),
zone) ;
local _time_period Itp(ldt, hours(2));
Itp.length(); // => 02:00:00

O

O

O

O
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Syntax

bool

boo

bool

is_null()

contai ns(l ocal _date_tinme)

contai ns(l ocal _time_period)

Description
Example

Trueif period is not well formed. eg: end less than or equal to
begin.

time_zone_ptr

zone( new posi x_time_zone("MsT-07"));
|l ocal _date tine

beg( (pti me(dat e(2005, Feb, 1), hours(0))), O
zone) ;
|l ocal _date tine

end( (ptine(date(2005,Jan, 1), hours(0))), O
zone) ;
| ocal _time_period |tp(beg, end);
Itp.is_null(); /I =>true

Trueif local_date timeiswithinthe period. Zero length periods
cannot contain any points

time_zone_ptr

zone( new posi x_time_zone("MsT-07"));
| ocal _date_tine

beg( (pti me(dat e(2005, Jan, 1), hours(0))), O
zone) ;
| ocal _date_tine

end( (ptine(date(2005, Feb, 1), hours(0))), O
zone) ;
I ocal _time_period jan_nst(beg, end);

| ocal _date_tine

I dt ((ptinme(date(2005, Jan, 15), hours(12))), O
zone);

jan_mst.contains(ldt); // =>true

I ocal _time_period zero(beg, beg);
zero. contains(beg); // false

Trueif period iswithin the period

/1 using jan_nst period fromprevious exanpl e

| ocal _date_tine

beg((pti me(dat e(2005, Jan, 7), hours(0))), O
zone) ;
l ocal _tinme_period Itp(beg, hours(24));

jan_mst.contains(ltp); // => true
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Syntax Description
Example

bool intersects(local _tinme_period) Trueif periods overlap

/1 using jan_nst period fromprevious exanpl e

|l ocal _date tine

beg( (pti me(dat e(2005, Jan, 7), hours(0))), O
zone) ;
|l ocal _date tine

end( (ptine(date(2005, Feb, 7), hours(0))), O
zone) ;
| ocal _time_period |tp(beg, end);

jan_mst.intersects(ltp); // => true

. o . . . Calculate the intersection of 2 periods. Null if no intersection.
local _time_period intersection(local _time_peril

od)
/1 using jan_nst period fromprevious exanpl e

| ocal _date_tine

beg( (pti me(dat e(2005,Jan, 7), hours(0))), O
zone) ;
| ocal _date_tine

end( (ptine(date(2005, Feb, 7), hours(0))), O
zone) ;
| ocal _tinme_period Itp(beg, end);

l ocal _time_period res(jan_mst.intersecd
tion(ltp));

/1 res => 2005-Jan-07 00:00: 00 through

/] 2005-Jan-31 23:59: 59. 999999999 (i ncl usi ve)

. ) . . Returns union of two periods. Null if no intersection.
| ocal _tinme_period nmerge(local _tinme_period)

/1 using jan_nst period fromprevious exanpl e

| ocal _date_tine

beg((pti me(dat e(2005, Jan, 7), hours(0))), O
zone) ;
| ocal _date_tine

end( (ptine(date(2005, Feb, 7), hours(0))), O
zone) ;
| ocal _tinme_period Itp(beg, end);

local _time_period res(jan_mst.nerge(ltp));
/1 res => 2005-Jan-07 00: 00: 00 through
/1 2005- Feb-06 23:59:59. 999999999 (i ncl usi ve)
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Syntax

| ocal _time_period span(local _time_period)

void shift(time_duration)

Description
Example

Combinestwo periods and any gap between them such that begin
= min(pl.begin, p2.begin) and end = max(pl.end , p2.end).

/1 using jan_nst period fromprevious exanpl e

|l ocal _date tine

beg( (pti me(dat e(2005, Mar, 1), hours(0))), O
zone) ;
|l ocal _date tine

end( (ptine(date(2005, Apr, 1), hours(0))), O
zone) ;
| ocal _time_period mar_nst (beg, end);
local _time_period res(jan_nst.span(mar_nst));
/1 res => 2005-Jan-01 00: 00: 00 t hrough
/1 2005- Mar-31 23:59:59. 999999999 (i ncl usi ve)

Add duration to both begin and end.

| ocal _date_tine

beg( (pti me(dat e(2005, Mar, 1), hours(0))), O
zone) ;
| ocal _date_tine

end( (ptine(date(2005, Apr, 1), hours(0))), O
zone) ;
I ocal _time_period mar_nst (beg, end);
mar _nst. shift(hours(48));
/1 mar_mst => 2005- Mar- 03 00: 00: 00 t hr ough
/] 2005- Apr-02 23:59: 59. 999999999 (i ncl usi ve)
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Operators

Syntax

oper at or ==,

oper at or <

oper at or >

oper at or <=,

operator!=

oper at or >=

Description
Example

Equality operators. Periodsareequal if Itpl.begin ==Itp2.begin
& & Itpl.last == Itp2.last

if (1tpl == 1tp2) {...

Ordering with no overlap. Trueif Itpl.end() lessthan Itp2.begin()

if (Itpl <1tp2) {...

Ordering with no overlap. True if Itpl.begin() greater than
[tp2.end()

if (Itpl > 1tp2) {... etc

Defined in terms of the other operators.
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Date Time Input/Output
Date Time IO System

Exception Handling on Streams

Asof version 1.33, the date_time library utilizes anew 10 streaming system. This new system gives the user great control over how
dates and times can be represented. The customization options can be broken down into two groups: format flags and string elements.
Format flags provide flexibility in the order of the date elements as well as the type. Customizing the string elements allows the re-
placement of built in strings from month names, weekday names, and other strings used in the | O.

The output system is based on a date facet (derived from std::facet), while the input system is based on a date input_facet (also
derived from std::facet). Thetime and local_time facets are derived from these base types. The output system utilizes three formatter
objects, whereas the input system uses four parser objects. These formatter and parser objetcs are also customizable.

It isimportant to note, that while al the examples shown here use narrow streams, there are wide stream facets available aswell (see
IO Objects for acomplete list).

It should be further noted that not all compilers are capable of using this 1O system. For those compilers the 10 system used in pre-
viousdat e_ti ne versionsis still available. The "legacy 10" is automatically selected for these compilers, however, the legacy 10
system can be manually selected by defining USE_DATE _TI ME_PRE_1_ 33 FACET_| O. See the Build-Compiler Information for
more information.

Exception Handling on Streams

When an error occurs during the input streaming process, thest d: : i os_base: : fai | bi t will (always) be set on the stream. It is
also possible to have exceptions thrown when an error occurs. To "turn on” these exceptions, call the stream'sexcept i ons function
with aparameter of st d: : i os_base: : fail bit.

/1 "Turning on" exceptions

date d(not_a_date_tine);

std::stringstream ss;

ss. exceptions(std::ios_base::failbit);

ss.str("204-Jan-01");

ss >> d; // throws bad_year exception AND sets failbit on stream

A simple example of this new system:

// exanmple to custom ze output to be "LongWeekday LongMont hnanme day, year"
I "YA Y% 9d, W

dat e d(2005, Jun, 25);

date_facet* facet(new date_facet ("%A 9B %, %™));
std::cout.inmbue(std::|ocal e(std::cout.getloc(), facet));

std::cout << d << std::endl;

/1 "Saturday June 25, 2005"

Format Flags

Many of the format flags this new system uses for output arethoseused by st rfti nme(. . . ), but not all. Some new flags have been
added, and others overridden. The input system supports only specific flags, therefore, not all flags that work for output will work
with input (we are currently working to correct this situation).

Thefollowingtableslist theall theflagsavailablefor both date timelO aswell as strftime. Format flags marked with asingle asterisk
(*) have a behavior unique to date_time. Those flags marked with an exclamation point (!) are not usable for input (at this time).
The flags marked with a hash sign (#) are implemented by system locale and are known to be missing on some platforms. The first
table isfor dates, and the second tableis for times.
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Format Specifier

%a

YA

%

%8

% !

uC ' #

%

WD ! #

Ye #

%5 !

Description
Example

Abbreviated weekday name

"Mon" => Monday

Long weekday name

"Monday"

Abbreviated month name

"Feb" => February

Full month name

" February"

The preferred date and time representation for the current locale.

The century number (year/100) as a 2-digit integer.

Day of the month as decimal 01 to 31

Equivalent to %m/%d/%y

Like %d, the day of the month as a decima number, but a
leading zero is replaced by a space

This has the same format and value as %y, except that if the
I SO week number bel ongsto the previous or next year, that year
is used instead.
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Format Specifier

%

% | #

%

%m

%

W

W/ ' #

%

Description
Example

Like %G, but without century.

Equivalent to %b

Day of year as decimal from 001 to 366 for leap years, 001 -
365 for non-leap years.

"060" => Feb-29

Month name as adecimal 01 to 12

"01" => January

The day of the week as adecimal, range 1 to 7, Monday being
1

Theweek number of the current year asadecimal number, range
00 to 53, starting with the first Sunday as the first day of week
01. In 2005, Jan 1st falls on a Saturday, so therefore it falls
within week 00 of 2005 (week 00 spans 2004-Dec-26 to 2005-
Jan-01. This aso happens to be week 53 of 2004).

date d(2005, Jan, 1); // Saturday

/1 with format %J

ss << d; // "O00"

d += day(1); // Sunday

ss << d; // "01" beginning of week 1

The 1SO 8601:1988 week number of the current year as a
decimal number, range 01 to 53, where week 1 isthefirst week
that has at least 4 daysin the current year, and with Monday as
thefirst day of the week.

Weekday as decimal number 0to 6

"0" => Sunday
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Format Specifier Description
Example

oAV Week number 00 to 53 where Monday isfirst day of week 1

date d(2005, Jan, 2); // Sunday
/] with format %W
ss << d; // "00"

d += day(1); // Monday
ss << d; // "01" beginning of week 1

" Implementation defined date format from the locale.

date d(2005, Cct, 31);
date_facet* f = new date_facet ("%");

locale |oc = local e(local e("en_US"), f);
cout. i mbue(l oc);
cout << d; // "10/31/2005"

loc = local e(local e("de_DE"), f);
cout . i mbue(l oc);
cout << d; // "31.10.2005"

oy Two digit year

"05" => 2005

9% Four digit year

"2005"

%~ %- Yl Default date format

"2005- Apr-01"

oYt SO format

"20050401"

9%/~ %m Y6l ISO extended format

"2005-04-01"

Time Facet Format Flags
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Format Specifier

% *!

% *!

9%

%*

%

9K

% !

9

Description
Example

Placeholder for the sign of a duration. Only displays when the
duration is negative.

"-13:15: 16"

Placeholder for the sign of aduration. Always displaysfor both
positive and negative.

"+13:15: 16"

Fractional seconds are always used, even when their value is
zero

"13:15:16. 000000"
Fractional seconds are used only when their valueis not zero.
"13:15: 16"

"05:04: 03.001234"

The hour as a decimal number using a 24-hour clock (range 00
to 23).

The hour as a decimal number using a 12-hour clock (range 01
to 12).

The hour (24-hour clock) as a decimal number (range 0 to 23);
single digits are preceded by a blank.

The hour (12-hour clock) as a decimal number (range 1 to 12);
single digits are preceded by a blank.

The minute as a decimal number (range 00 to 59).
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Format Specifier

%0

% !

uP ' #

% | #

IR !

% *

%S

o !

%8

R

Description
Example

The number of hours in atime duration as a decimal number
(range 0 to max. representable duration); single digits are pre-
ceded by a zero.

Either "AM' or "PM" according to the given time value, or the
corresponding strings for the current locale.

Like%p butinlowercase: "am'’ or “pm’ or acorresponding string
for the current locale.

The time in am. or p.m. notation. In the POSIX locale thisis
equivalent to "%l :%M :%S %p'

The time in 24-hour notation (%H:%M)

Seconds with fractional seconds.

"59. 000000"

Seconds only

"5gn

Thetime in 24-hour notation (%H:%M:%S)

SO time zone (output only). This flag is ignored when using

the time_facet with a ptime.

"-0700" // Mountain Standard Tinme

| SO extended time zone (output only). Thisflag isignored when
using the time_facet with a ptime.

"-05:00" // Eastern Standard Tine
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Format Specifier Description
Example

Abbreviated time zone (output only). Thisflag isignored when

Yz *! . - . .
‘ using the time_facet with a ptime.
"MST" // Mountain Standard Time
0z *1 Full time zone name (output only). This flag is ignored when
' using the time_facet with aptime.
"EDT" // Eastern Daylight Tinme
vZp * Posix time zone string (avail able to both input and output). This
flag is ignored when using the time facet with a ptime. For
complete detailson posix time zone strings, see posix_time_zone
class.
" EST- 05EDT+01, M4. 1. 0/ 02: 00, MLO. 5. 0/ 02: 00"
U X Implementation defined date/time format from the locale.
dat e d(2005, Cct, 31);
ptime pt(d, hours(20));
time_facet* f = new tine_facet ("% 9%X");
locale loc = local e(local e("en_US"), f);
cout . i mbue(l oc);
cout << pt; // "10/31/2005 08:00: 00 PM
loc = local e(local e("de_DE"), f);
cout . i mbue(l oc);
cout << pt; // "31.10.2005 20: 00: 00"
oYY TU-DAEYE Y4y S0 format

"20051015T131211-0700" // Cct 15, 2005 O
13:12:11 MsT

O0- m %l %4 OB UBUFORQ Extended 1SO format

"2005-10-15 13:12:11-07: 00"

- Y- %l Yt Y YEYF Y Default format used when outputting ptime and local_date time.

"2005-Cct-15 13:12:11 MST"
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Format Specifier Description
Example

- Y- %l Yt Y YEYE 9ZP Default format used when inputting ptimeand local_date time.

"2005-Cct-15 13:12:11 MST-07"

Default time_duration format for output. Sign will only be dis-

% % %M YE%- ! . .
° played for negative durations.

"-13: 14: 15. 003400"
Ut Y YEYE Default time_duration format for input.

"13: 14:15. 003400"

* Signifies flags that have a behavior uniquetodat e_t i me.
# Signifies flags that have a platform-dependent behavior. These may not be supported everywhere.
I Signifies flags that currently do not work for input.

The following table lists the available facets.

IO Objects
Output I nput
date_facet dat e_i nput _f acet
wdat e_f acet wdat e_i nput _f acet
tinme_facet tinme_input facet
wtine_facet wt i me_i nput _facet
local _time_facet* | ocal _time_input_facet*
w ocal _tine_facet* w ocal _tine_input_facet*

* Theselinkslead tothet i me_f acet andti ne_i nput _f acet reference sections. They are not actual classes but typedefs.

Formatter/Parser Objects

To implement the new i/o facets the date-time library uses a number of new parsers and formatters. These classes are available for
users that want to implement specialized input/output routines.
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Output
period_formatter
date_generator_formatter

speci al _val ues_formatter

Date Facet

Introduction - Construction - Accessors

Introduction

Input

peri od_parser

dat e_gener at or _par ser
speci al _val ues_par ser

f ormat _dat e_par ser

The boost: : date_time:: date_facet enables usersto have significant control over the output streaming of dates (and other
gregorian objects). The date facet istypedef'd inthe gr egor i an namespace asdat e_f acet andwdat e_f acet .

Construction
Syntax

date_facet ()

date facet(...)
Par anet ers:
char _type* format
i nput _col | ection_type

date facet(...)
Par anet ers:
char _type* format
period_formatter_type
speci al _val ues_formatter_type
date_gen_formatter_type

Description

Default constructor

Format given will be used for date output. All other formatswill
usetheir defaults. Collection isthe set of short namesto be used
for months. All other name collections will use their defaults.

Format given will be used for date output. The remaining para-
meters are formatter objects. Further details on these objects
can be found here. This constructor also provides default argu-
ments for all parameters except the format. Therefore,
date_facet ("%n % %) will work.
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Accessors
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Syntax

voi d fornat (char_type*)

voi d set_iso_format ()

voi d set _i so_extended_fornat ()

voi d nont h_format (char _type*)

voi d weekday_f ormat (char _type*)

void period_formatter(...)
Par anet er:
period_formatter_type

voi d special _val ues_formatter(...)
Par anet er:
speci al _val ues_formatter_type

voi d date_gen_phrase_strings(...)
Par anet ers:
i nput _col | ection_type
date_gen_formatter_type:
phrase_el ement s

Description
Example

Set the format for dates.

date_facet* f = new date_facet();
f->format ("%nm % %");

Sets the date format to 1SO

f->set_iso_format();
1" %r%rie”

Sets the date format to 1SO Extended

f->set_iso_extended format();
Il " o%r- %n %dl”

Set the format for months when they are 'put’ individually.

f->month_format ("9%8B");
Ss << greg_nonth(12); // "Decenber"

Set the format for weekdays when they are 'put’ individually.

f - >weekday_format ("%");
Ss << greg_weekday(2); // "Tue"

Replaces the period formatter object with a user created one.

see the tutorial for a complete example.

Replacesthe specia_valuesformatter object with auser created
one.

see the tutorial for a complete example.

Sets new date generator phrase strings in date_gen formatter.
The input collection is a vector of strings (for details on these
strings see date generator formatter/parser documentation). The
phrase_elements parameter is an enum, defined in the
date_generator_formatter object, that hasadefault value of first'.
It is used to indicate what the position of the first string in the
collection will be.
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Syntax Description
Example

voi d short_weekday nanes(...) Replace strings used when "putting' short weekdays.

Par anet er: .
i nput_col | ection_type see the tutorial for a complete example.

voi d | ong_weekday_nanes(. ..) Replace strings used when "putting’ long weekdays.

Par anet er: .
i nput_col | ection_type see the tutorial for a complete example.

void short_month_names(. ..) Replace strings used when "putting' short months.

Par anet er: .
i nput_col | ection_type see the tutorial for a complete example.

void | ong_nonth_names(. . .) Replace strings used when "putting' long months.

Par anet er : .
i nput_col | ection_type see the tutorial for a complete example.

There are 12 put functions in the date facet. The common

QutltrT t(... . . . .
rToput(...) paraeters are: an iterator pointing to the next item in the stream,

Common paraneters for al

‘put® functions: anios_base object, and thefill character. Each unique gregorian
QutlitrT object has it's own put function. Each unique put function is
i os_base described below.
char_type

Uni que paraneter for 'put' funcs:
gregori an obj ect

Puts a date object into the stream using the format set by

uitrT put(.... date) format (...) orthedefault.

QutitrT put(..., days) Puts a days object into the stream as a number.
Ty s o T e o e o
QutitrT put(..., day) Putsaday of month abject into the stream asatwo digit number.

"01" // January 1st
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Syntax

QutltrT put(..., day_of_week)
QutltrT put(..., date_period)
QutltrT put(..., partial_date)
QutltrT put(..., date_generator)

Dat e Generator Type:
nth_day_of the_week_ in_nonth

QutltrT put(..., date_generator)
Dat e Generator Type:
first_day_of _the_week_in_nonth

QutltrT put(..., date_generator)
Dat e Generator Type:
| ast _day_of _the_week_i n_nonth

Description
Example

Puts a day of week object into the stream using the format set
by weekday_f ormat (...) or the default.

Putsadate period into the stream. The format of the dateswill
use the format set by f or mat (. .) or the default date format.
The type of period (open or closed range) and the delimiters
used are those used by the period_formatter.

Puts a partial_date date_generator object into the stream. The
month format used isset by nont h_f or mat (. . ) or thedefaullt.
The day of month is represented as atwo digit number.

"01 Jan" // default formats
"01 January" // long nonth fornat

Putsanth_day of_the week_in_month object into the stream.
Themonth formatisset by mont h_f or mat (. . . ) or thedefault.
The weekday format is set by weekday_f ormat (...) or the
default. The remaining phrase elements are set in the date_gen-
erator_formatter.

"third Fri in May" // defaults

Putsafirst day of the week in_month object into the stream.
Themonth formatisset by mont h_f ormat (. . . ) orthedefault.
The weekday format is set by weekday_f ormat (...) orthe
default. The remaining phrase elements are set in the date_gen-
erator_formatter.

"first Wed of Jun" // defaults

Putsalast day of the week in_month object into the stream.
Themonthformatissetby mont h_f ormat (. . . ) or thedefault.
The weekday format is set by weekday_format (...) orthe
default. The remaining phrase elements are set in the date_gen-
erator_formatter.

"l ast Tue of Mar" // defaults

render
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Syntax Description
Example

Putsafirst_day of the week after object into the stream. The
weekday format is set by weekday_format (...) or the de-
fault. The remaining phrase elements are set in the date_gener-
ator_formatter.

QutltrT put(..., date_generator)
Dat e Generator Type:
first_day_of _the_week_after

"first Sat after" // defaults

Puts a first_day _of the week before object into the stream.
The weekday format is set by weekday_format (...) orthe
default. The remaining phrase elements are set in the date_gen-
erator_formatter.

QutltrT put(..., date_generator)
Dat e Generator Type:
first_day_of the_week_before

"first Mon before" // defaults

Date Input Facet

Introduction - Construction - Accessors

Introduction

Theboost : : date_ti me:: date_i nput _f acet enablesusersto have significant control how dates (and other gregorian objects)
arestreamed in. Thedate input_facet istypedef'dinthegr egor i an namespaceasdat e_i nput _f acet andwdat e_i nput _f acet .

Construction

Syntax Description

date_input_facet () Default constructor

Format given will be used for date input. All other formats will

date_input _facet(string_type fornat) use their defaults

Format given will be used for date input. The remaining para-
meters are parser objects. Further details on these objects can
be found here.

date_input_facet(...)
Par anet ers:
string_type fornat
format _dat e_parser_type
speci al _val ues_parser _type
peri od_parser_type
dat e_gen_parser_type
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Accessors
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Syntax

voi d

voi d

voi d

voi d

voi d

voi d

voi d
Pa

voi d
Pa

format (char _type*)

set _iso_format ()

set i so_extended_format ()

nont h_f or mat (char _t ype*)

weekday_f ormat (char _type*)

year _format (char _type*)

period_parser(...)
raneter:
peri od_parser_type

speci al _val ues_parser(...)
raneter:
speci al _val ues_par ser _type

Description
Example

Set the format for dates.

date_input _facet* f =
new dat e_i nput _facet();
f->format ("%nm % %");

Sets the date format to 1SO

f->set_iso_format();
1" %r%rie”

Sets the date format to 1SO Extended

f->set_iso_extended format();
Il " o%r- %n %"

Set the format when 'get'ing months individually.

f->month_format ("9%8B");
ss.str("March");
ss > m // March

Set the format when 'get'ing weekdays individually.

f - >weekday_format ("%") ;
ss.str("Sun");
ss >> wd; // Sunday

Set the format when 'get'ing years individually.

f->weekday format ("%W");
ss.str("04");
ss >> year; // 2004

Replaces the period parser object with a user created one.

see the tutorial for a complete example.

Replaces the special_values parser object with a user created
one.

see the tutorial for a complete example.
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Syntax

voi d date_gen_phrase_strings(...)
Par anet er s:
i nput _col | ection_type

voi d short_weekday_nanes(...)
Par anet er:
i nput _col | ection_type

voi d | ong_weekday_names(...)
Par anet er:
i nput _col | ection_type

voi d short_nont h_nanmes(...)
Par anet er:
i nput _col | ection_type

voi d | ong_nont h_namnes(...)
Par anet er:
i nput _col | ection_type

InltrT get(...)

Common paraneters for all

‘get' functions:
InltrT from
InltrT to
i 0s_base

Uni que paraneter for 'get' funcs
gregorian obj ect

InltrT get(..., date)

InltrT get(..., nonth)

Description
Example
Sets new date generator phrase stringsin date_gen parser. The

input collectionisavector of strings (for detailson these strings
see date generator formatter/parser documentation).

Replace strings used when 'getting' short weekdays.

see the tutorial for a complete example.

Replace strings used when 'getting' long weekdays.

see the tutorial for a complete example.

Replace strings used when 'getting' short months.

see the tutorial for a complete example.

Replace strings used when 'getting' long months.

see the tutorial for a complete example.

Thereare 13 get functionsin the date_input_facet. The common
parametersare: aniterator pointing to the begining of the stream,
an iterator pointing to the end of the stream, and an ios_base
object. Each unique gregorian object hasit's own get function.
Each unique get function is described below.

Gets a date object from the stream using the format set by
format (...) orthedefault.

ss. str("2005-Jan-01")
ss >> d; // default format

Gets a month object from the stream using the format set by
mont h_format (...) orthedefault.

ss.str("Feb")
ss > m // default fornmat
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Syntax

InltrT get(...,

InltrT get(...,

InltrT get(...,

InltrT get(...,

InltrT get(...,

InltrT get(...,

InltrT get(...,

day_of _week)

day)

year)

days)

dat e_peri od)

partial _date)

dat e_generator)

Dat e Generator Type:
nth_day_of _the_week_i n_nmonth

Description
Example

Gets a day of week object from the stream using the format set
by weekday_f ormat (...) or the default.

ss.str("Sun");
ss >> dow, // default format

Gets aday of month object from the stream as atwo digit num-
ber.

"01" // January 1st

Gets ayear object from the stream as a number. The number of
expected digits depends on the year format.

ss/str("2005");
ss >>vy; [/ default format

Gets a days object from the stream as a number.

ss.str("356");
ss >> dys; // a full year

Getsadate period from the stream. Theformat of the dateswill
use the format set by f or mat (. .) or the default date format.
The type of period (open or closed range) and the delimiters
used are those used by the period_parser.

see the tutorial for a complete example.

Gets apartial_date date_generator object from the stream. The
month format used isset by nont h_f or mat (. . ) or thedefaullt.
The day of month is represented as atwo digit number.

"01 Jan" // default formats
"01 January" // long nonth fornmat

Getsanth_day of the week in_month object from the stream.
Themonthformatisset by mont h_f or mat (. . . ) or thedefault.
The weekday format is set by weekday_f ormat (...) or the
default. The remaining phrase elements are set in the date_gen-
erator_parser.

“"third Fri in May" // defaults

render
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Syntax Description
Example

Getsafirst_day of the week in_month object from the stream.
Themonth formatisset by mont h_f or mat (. . . ) orthedefault.
The weekday format is set by weekday_f ormat (...) or the
default. The remaining phrase elements are set in the date_gen-
erator_parser.

InltrT get(..., date_generator)
Dat e Generator Type:
first_day_of _the_week_in_nonth

"first Wed of Jun" // defaults

Getsalast_day of the week in_month object from the stream.
Themonth formatisset by mont h_f ormat (. . . ) orthedefault.
The weekday format is set by weekday_format (...) orthe
default. The remaining phrase elements are set in the date_gen-
erator_parser.

InltrT get(..., date_generator)
Dat e Generator Type:
| ast _day_of _the_week_i n_nonth

"l ast Tue of Mar" // defaults

Getsafirst day of the week after object from the stream. The
weekday format is set by weekday _format (...) or the de-
fault. The remaining phrase elements are set in the date_gener-
ator_parser.

InltrT get(..., date_generator)
Dat e Generator Type:
first_day_of the_week_after

"first Sat after" // defaults

Gets afirst_day of_the week_before object from the stream.
The weekday format is set by weekday_f ormat (...) or the
default. The remaining phrase elements are set in the date_gen-
erator_parser.

InltrT get(..., date_generator)
Dat e Generator Type:
first_day_of the week_before

"first Mon before" // defaults

Time Facet

Introduction - Construction - Accessors

Introduction

Theboost::date_tine::tinme_facet isanextensionof theboost: : date_tine: : dat e_f acet . Thetime facet istypedef'ed
intheposi x_t i me namespaceast i ne_f acet andwt i me_f acet . Itistypedef'dinthel ocal _t i me namespaceas! ocal _ti me_f a-
cet andw ocal tinme_facet.
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Construction

ntax Description
p

time_facet () Default constructor

Format given will be used for time output. The remaining para-
. meters are formatter objects. Further details on these objects
Par anet er s: . .
char_type* format can be found here. This constructor also provides default argu-
period formatter type ments for al parameters except the format. Therefore,
speci al _val ues_formatter_type time_facet ("% 9% S %m % %) will work.
date_gen_formatter_type

tinme_facet(...)

Accessors

Thetime_facet inherits all the public date_facet methods. Therefore, the date facet methods are not listed here. Instead, they can be
found by following this link.

117

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Syntax Description
Example

Sets the time_duration format. The time_duration format has

voi d tinme_duration_format(...) the ability to display thesign of theduration. The' % flagwill

Par anet er: " . Lo ) .
char_type* _always¢splaythesgn. The' %' will only display if the sign
isnegative. Currently the'-' and '+' characters are used to denote
the sign.

f->time_duration_format (" %% %) ;
/1 hours and minutes only w sign always disO
pl ayed
time_duration td1(3, 15, 56);
time_duration td2(-12, 25, 32);
ss << td1; // "+03:15:56"
ss << td2; // "-12:25:56"
0

. . Sets the date and time format to 1SO.
voi d set_iso_format ()

f->set_iso_format();
11" %% T%AE%-%g "

) . Sets the date and time format to 1SO Extended
voi d set _i so_extended_fornat ()

f->set_iso_extended format();
I " oY- %m %d % 9oVt vB%-96)'

There are 3 put functionsin the time_facet. The common para-

QutitrT put(... . - . :
put ( ) meters are: an iterator pointing to the next item in the stream,

Common paraneters for al

*put’ functions: anios_base object, and thefill character. Each unique posix_time
QutitrT object has it's own put function. Each unique put function is
i o0s_base described below.
char_type

Uni que paraneter for 'put' funcs:
posi x_ti me obj ect

Puts a ptime object into the stream using the format set by

QueitrT put(..., ptime) format(...) orthe default.

Putsatime_duration object into the stream using the format set

QutltrT t(... ti d ti
rT put( . time_duration) by tinme_duration_format(...) orthedefault.
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Syntax Description
Example
QUtItrT put(..., tine period) Putsatime_period into the stream. The format of the dates and

times will use the format set by format (. .) or the default
date/time format. Thetype of period (open or closed range) and
the delimiters used are those used by the period_formatter.

Time Input Facet

Introduction - Construction - Accessors

Introduction

The boost::date_time::tinme_input_facet is an extension of the date_input_facet. It is typedef'ed in the
boost : : posi x_t i me namespaceast i me_i nput _f acet andwt i me_i nput _f acet . Itistypedef'edintheboost : : | ocal _ti ne
namespace as! ocal _ti me_i nput _f acet andw ocal _ti nme_i nput _facet .

Construction

Syntax Description

time_i nput_facet () Default constructor

Format given will be used for date/time input. All other formats

time_i nput _facet(string_type) will use their defaults

Format given will be used for date/time input. The remaining
parameters are parser objects. Further details on these objects
can be found here.

time_input _facet(...)
Par anet ers:
string_type format
f or mat _dat e_parser_type
speci al _val ues_parser_type
peri od_parser_type
dat e_gen_parser_type

Accessors

Thetime_input_facet inherits all the public date_input_facet methods. Therefore, the date_input_facet methods are not listed here.
Instead, they can be found by following this link.
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Syntax

voi d set_iso_format()

voi d set _i so_extended_format ()

void time_duration_format(...)
Par anet er:
char _type*

InltrT get(...)

Common paraneters for al

'get' functions:
InltrT from
InltrT to
i 0s_base

Uni que paraneter for 'get' funcs:
gregorian obj ect

InltrT get(..., ptine)
InltrT get(..., tine_duration)
InltrT get(..., tine_period)

Description
Example

Sets the time format to |SO

f->set_iso_format()
11" %% TYAVEY-%g "
"20051225T132536. 789- 0700"

Sets the date format to 1SO Extended

f->set_iso_extended _format();
[ " o%r- %n % % %vt Y8% %'
"2005-12-25 13: 25: 36. 789 -07: 00"

Setsthe time_duration format.

f->time_duration_format ("% %V');
/1 hours and mnutes only

There are 3 get functionsin the time_input_facet. The common
parametersare: aniterator pointing to the begining of the stream,
an iterator pointing to the end of the stream, and an ios_base
object. Each unique gregorian object hasit's own get function.
Each unique get function is described bel ow.

Gets a ptime object from the stream using the format set by
format (...) orthedefault.

ss.str("2005-Jan-01 13:12:01");
ss >> pt; // default format

Gets atime_duration object from the stream using the format
setbytime_duration_format(...) orthedefault.

ss.str("01:25:15.000123000");
ss >> td; // default fornat

Gets a time period from the stream. The format of the
dates/timeswill usetheformat set by f or mat (. . ) or thedefault
date and time format. The type of period (open or closed range)
and the delimiters used are those used by the period _parser.

see the tutorial for a complete example.
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Date Time Formatter/Parser Objects

Date Time Formatter/Parser Objects

Periods | Date Generators | Specia Values | Format Date Parser

Periods

The period_formatter and period parser provide a uniform interface for the input and output of date periods, time periods, and in
afuture release, local_date time periods. The user has control over the delimiters, formats of the date/time components, and the
form the period takes. The format of the date/time componentsis controlled viathe date_time input and output facets.

Period Form

Periods are constructed with open ranged parameters. The first value is the starting point, and is included in the period. The end
valueis not included but immediately follows the last value: [begin/end). However, a period can be streamed as either an open range

or aclosed range.

[ 2003- Jan- 01/ 2003- Dec-31] <-- period hol ding 365 days
[ 2003- Jan- 01/ 2004- Jan-01) <-- period hol ding 365 days

Delimiters

There are four delimiters. The default values are

\" - separator
"[" - start delimiter

)" - open range end delimiter
"]" - closed range end delimiter

A user can provide a custom set of delimiters. Custom delimiters may contain spaces.

Customization

The period form and delimiters can be set as construction parameters or by means of accessor functions. A custom period pars-
er/formatter can then be used as a construction parameter to a new facet, or can be set in an existing facet via an accessor function.

Period Formatter/Parser Reference

Thecompleteclassreference canbefound here; Peri od Formatter Doxygen Ref erence andhere: Peri od Parser Doxygen

Ref erence

Period Formatter Construction

Syntax

period formatter(...)

Par anet ers:
range_di spl ay_options
char _type*
char _type*
char _type*
char _type*

Description

NOTE: All five construction parameters have default values so
this constructor also doubles as the default constructor. The
range_di spl ay_options is a public type enum of the
period_formatter class. The possible choices are
AS_OPEN_RANGE or AS CLOSED_RANGE. The closed
range is the default. A period has three significant points: the
begining, the last, and the end. A closed range period takes the
form [begin,end), where an open range period takes the form
[begin,last]. The four char_type* parameters are: the period
separator, the start delimiter, the open range end delimiter, and
the closed range end delimiter.
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Period Formatter Accessors

Syntax

range_di spl ay_options range_option()

voi d range_option(...)
Par anet er:
range_di spl ay_opti ons

void delimter_strings(...)
Par anet ers:
string_type
string_type
string_type
string_type

put _period_start_delimeter(...)
Return Type
QutltrT
Par anet er :
QutltrT

put _period_sepatator(...)
Return Type
QutltrT
Par anet er:
QutltrT

put _period_end_delinmeter(...)
Return Type
QutltrT
Par anet er:
QutltrT

QutltrT put_period(...)
Par anet ers:
QutltrT
i 0s_base
char_type
period_type
facet _type

Description
Example

Returns the current setting for the range display (either
AS_OPEN_RANGE or AS_ CLOSED_RANGE).

Sets the option for range display (either AS OPEN_RANGE
or AS_CLOSED_RANGE).

Set new delimiter strings in the formatter.

string beg("-> ");

string sep(" || ");

string opn(" ->|");

string clo(" |<-");

pf.delimter_strings(beg, sep
opn, clo);

Puts the start delimiter into the stream at position pointed to by
OutltrT parameter.

Puts the separator into the stream at position pointed to by
OutltrT parameter.

Puts the end delimiter into the stream at position pointed to by
OutltrT parameter.

Puts a period into the stream using the set values for delimiters,
separator, and range display. The facet parameter is used to put
the date (or time) objects of the period.
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Period Parser Construction

Syntax Description

NOTE: All five construction parameters have default values so

i od . .
per i od_par ser ( ) this constructor also doubles as the default constructor. The

Par anet er s:

peri od_range_opti on peri od_range_opti on isapublic type enum of the peri -

char _type* od_par ser class. ThepossiblechoicesareAS_OPEN_RANGE
char _type* or AS CLOSED RANGE. The closed range is the default. A
char _t ype* period has three significant points. the begining, the last, and
char_type* theend. A closed range period takes the form [begin,end), where

an open range period takes the form [begin,last]. The four
char_type* parametersare: the period separator, the start delim-
iter, the open range end delimiter, and the closed range end de-
limiter.

peri od_par ser (period_parser) Copy constructor
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Period Parser Accessors

Syntax

peri od_range_option range_option()

voi d range_option(...)
Par anet er :
peri od_range_option O

void delimter_strings(...)
Par anet ers:
string_type
string_type
string_type
string_type

collection_type delimter_strings()

period_type get_period(...)

Par anet ers:
stream.itr_type
stream.itr_type
i 0s_base
period_type
duration_type
facet _type

Date Generators

Description
Example

Returns the current setting for the period range (either
AS_OPEN_RANGE or AS_ CLOSED_RANGE).

Setsthe option for period range (either AS_ OPEN_RANGE or
AS_CLOSED_RANGE).

Set new delimiter strings in the parser.

string beg("-> ");

string sep(" || ");

string opn(" ->|");

string clo(" |<-");

pp.delimter_strings(beg, sep
opn, clo);

Returns the set of delimiter strings currently held in the parser.

Parses a period from the stream. The iterator parameters point
to the begining and end of the stream. The duration_typeisrel-
evant to the period type, for example: A dat e_peri od would
usedays asaduration_type. Theperiod will be parsed according
to the formats and strings found in the facet parameter.

The date_generator formatter and parser provide flexibility by alowing the user to use custom "phrase elements'. These phrase
elementsarethe"in-between" wordsinthedate generators. For example, inthe date_generator " Second Monday of March”, " Second”
and "of" are the phrase elements, where "Monday" and "March" are the date elements. Customization of the date elementsis done
with the facet. The order of the date and phrase elements cannot be changed. When parsing, all elements of the date_generator phrase
must parse correctly or an ios_base::failure exception will be thrown.

Customization

The default "phrase_strings" are:

"first" "second"” "third" “fourth"

"last" "before” “after” "of"
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A custom set of phrase_strings must maintain this order of occurance (Ex: "1st", "2nd", "3rd", "4th", "5th", "last", "prior", "past",
"in").

Examples using default phrase_strings and default facet formats for weekday & month:
"first Tue of Mar"
And using custom phrase_strings:

"1st Tue in Mar"

The custom set of phrase elements can be set as construction parameters or through an accessor function.A custom date_generator
parser/formatter can then be used asaconstruction parameter to anew facet, or can be set in an existing facet viaan accessor function.

IMPORTANT NOTE: Prior to 1.33, partial_date was output as "1 Jan" with asingle *or* double digit number for the day. The new
behavior isto *always* place a double digit number for the day - "01 Jan".

Date Generator Reference
The complete class references can befound here: Dat e Gener at or Formatter Doxygen Reference and here: Date Gener -
ator Parser Doxygen Reference

Date Generator Formatter Construction

Syntax Description

date_generator_fornatter () Uses the default date generator elements.

Constructs adate_generator_formatter using the given element

date_generator_formatter(...) strings

Par anet ers:

string_type first_el ement
string_type second_el enent
string_type third_el ement
string_type fourth_el enent
string_type fifth_el ement
string_type | ast_el enent
string_type before_el enent
string_type after_el ement
string_type of _el enent

125

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Date Generator Formatter Accessors
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Syntax Description
Example

Replace the current phrase elements with a collection of new

oid elements(... . -
vol S( ) ones. Thephr ase_el ement s parameter isan enum that indic-

Par anet er s: . . L
col l ection_type ates what the first element in the new collection is (defaults to
phrase_el enent s first).

/1 col is a collection holding

/1 "final", "prior", "follow ng",
/1 and "in"
typedef date_generator_formatter dgf; O

dgf formatter();
formatter. el ements(col, dgf::last);
/1 complete elenents in dgf are now

"first", "second", "third",
"fourth", "fifth", "final",
"prior", "follow ng", and "in"

A put functionfor partial_date. Thisisatemplated function that

put_partial _date(...) takes afacet_type as a parameter.

Return Type:

facet _type::QutltrT
Par aneters: Put apartial_date => "dd Month".

QutltrT next

i 0s_base

char_type fill

partial _date

facet _type

A put function for nth_kday_type. Thisis atemplated function

t_nth_kd C.
put_nth_kday(...) that takes afacet type as a parameter.

Return Type:

facet _type::QutltrT
Par anet ers: Put an nth_day of the week_in_month => "nth weekday of

QutltrT next month".

i 0s_base

char_type fill

nt h_kday_type

facet _type

A put function for first_kday_type. Thisisatemplated function

t_first_kd
put _first_kday(...) that takes afacet_type as a parameter.

Return Type:

facet _type::QutltrT
Par anet ers: Put afirst_day of the week in_month => "first weekday of

QutltrT next month".

i 0s_base

char_type fill

first_kday_type

facet _type
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Syntax

put _| ast_kday(...)
Return Type

facet _type::QutltrT

Par anet ers:

QutltrT next

i 0s_base

char _type fill
| ast _kday_type
facet _type

put _kday_before(...)
Return Type

facet _type::QutltrT

Par anet ers:

CQutltrT next

i 0s_base

char _type fill
kday_before_type
facet _type

put _kday_after(...)
Return Type

facet _type::QutltrT

Par anet ers:

QutltrT next

i 0s_base
char_type fil
kday_after_type
facet _type

Description
Example

A put function for last_kday type. Thisisatemplated function
that takes a facet_type as a parameter.

Put a last_day of the week in_month => "last weekday of
month".

A put function for kday before_type. Thisisatemplated func-
tion that takes afacet_type as a parameter.

Put afirst_day of the week before =>"weekday before"

A put function for kday_after_type. Thisisatemplated function
that takes a facet_type as a parameter.

Put afirst_day_of_the week_after => "weekday after".
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Date Generator Parser Construction

Syntax Description

date_generator_parser () Uses the default date generator elements.

dat e_generator_parser(...) Copy Constructor

Par anet er:
dat e_gener at or _par ser

Constructs a date_generator_parser using the given element

dat e_generator_parser(...) strings

Par anet ers:
string_type first_el ement
string_type second_el enent
string_type third_el ement
string_type fourth_el ement
string_type fifth_el ement
string_type | ast_el enent
string_type before_el enent
string_type after_el ement
string_type of _el ement
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Syntax

void el enent_strings(...)
Par anet er:
col l ection_type

void el enent_strings(...)
Par anet er s:

string_type first
string_type second
string_type third
string_type fourth
string_type fifth
string_type | ast
string_type before
string_type after
string_type of

get _partial _date_type(...)
Return Type:

facet _type::partial _date_type

Par anet er s:
stream.itr_type next
stream.itr_type str_end
i 0s_base
facet _type

get _nth_kday_type(...)
Return Type:
facet _type::nth_kday_type
Par anet ers:
stream.itr_type next
stream.itr_type str_end
i 0s_base
facet _type

get _first_kday_type(...)
Return Type:
facet _type::firat_kday_type
Par anet er s:

Description
Example

Replace the set of date generator element string with a new set.

Replace the set of date generator elements with new values.

A templated function that parses a date generator from the
stream.

Parses apartial_date =>"dd Month".

A templated function that parses a date_generator from the
stream.

Parsesannth_day of the week in_month =>"nth weekday of
month".

A templated function that parses a date_generator from the
stream.

Parses a first_day_of_the week_in_month => "first weekday

stream.itr_type next of month".
stream.itr_type str_end
i 0s_base
facet _type
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Syntax Description
Example

A templated function that parses a date generator from the

get _| ast_kday_type(...) tream

Return Type:
facet _type::|ast_kday_type .
Par anmet er s: Parsesalast_day of the week in_month =>"last weekday of
streamitr_type next month".
stream.itr_type str_end
i 0s_base
facet _type

A templated function that parses a date_generator from the

t _kd bef t -
get _kday_before_type( ) stream.

Return Type:
facet _type:: kday_before_type )
Par anet er s: Parses afirst_day_of_the week_before => "weekday before"
stream.itr_type next
stream.itr_type str_end
i 0s_base
facet _type

A templated function that parses a date generator from the

get _kday_after_type(...) stream

Return Type:
facet _type:: kday_after_type )
Par anet er s: Parsesafirst_day_of the week_after => "weekday after".
stream.itr_type next
stream.itr_type str_end
i 0s_base
facet _type

Special Values
The date _time library usesfive special_values. They are:

not_a date time neg_infin pos_infin min_date time max_date time

The default set of strings used to represent these types are: "not-a-date-time", "-infinity", "+infinity", "minimum-date-time", "max-
imum-date-time". When output, the min_date-time and max_date time appear as normal date/time representations. "1400-Jan-01"
and "9999-Dec-31" repectively.

Customization

The special values parser/formatter allowsthe user to set custom strings for these special values. These strings can be set as construction
parameters to a new facet, or can be set in an existing facet via an accessor function.

Special Values Formatter/Parser Reference
The complete class references can be found here: Speci al Val ues Formatter Doxygen Reference and here: Speci al
Val ues Parser Doxygen Reference
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Special Values Formatter Constructor
Syntax

speci al _val ues_formatter()

speci al _val ues_fornatter(...)
Par anet er s:

col l ection_type::iterator

col l ection_type::iterator

speci al _values_formatter(...)
Par anet er s:
char _type*
char _type*

Special Values Formatter Accessors

Syntax

QutltrT put_special (...)
Par anet er s:
QutltrT next
speci al _val ues val ue

Description

Constructor uses defaults for special value strings.

Constructsusing valuesin collection. NOTE: Only thefirst three
strings of the collection will be used. Strings for minim-
um_date time and maximum_date time are ignored as those
special values are output as normal dates/times.

Constructs special values formatter from an array of strings.

Description
Example

Puts the given special value into the stream.

date dl(not_a_date_tine);

date d2(m ni mrumdate_tine);

speci al _values_formatter formatter;
formatter. put_special (itr, dil);

/1 Puts: "not-a-date-tine"
formatter. put_special (itr, d2);

/1 Puts: "1400-Jan-01"
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Special Values Parser Constructor
Syntax Description

speci al _val ues_parser ()

Constructsaspecia values parser using the stringsin the collec-

speci al _val ues_parser(...) tion

Par anet er s:
col l ection_type::iterator
col l ection_type::iterator

speci al _val ues_parser(...) Copy constructor.

Par anet er:
scpeci al _val ues_par ser

speci al_val ues_parser(...) Constructs a special values parser using the supplied strings.

Par anet er s:
string_type nadt_str
string_type neg_inf_str
string_type pos_inf_str
string_type mn_dt_str
string_type max_dt_str
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Special Values Parser Accessors

Syntax Description
Example

void sv_strings(...) Replace the set of special value strings with the given ones.

Par anet ers:
string_type nadt_str
string_type neg_inf_str
string_type pos_inf_str
string_type mn_dt_str
string_type max_dt_str

Returns true if parse was successful. Upon a successful parse,
nv . current _mat ch will be set an int values corresponding to
the equivalent special_value.

bool match(...)
Par anet ers:
stream.itr_type beg
stream.itr_type end

match_results /1 stream hol ds "maxi mum date_ time"

typedef special _val ues_parser svp;
svp parser;
svp::match_results nr;
if(parser.match(itr, str_end, nr)) {
d = date(static_cast<special _val ues>(
nT. match_results))

} else {

/'l error, failed parse
}
// d == "9999- Dec- 31"

Format Date Parser

The format date parser is the object that holds the strings for months and weekday names, as well as their abbreviations. Custom
sets of strings can be set at construction time, or, the strings in an existing format_date_parser can be replaced through accessor
functions. Both the constructor and the accessor functions take a vector of strings astheir arguments.

Format Date Parser Reference
The complete class reference can be found here: Doxygen Ref er ence
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Format Date Parser Constructor

Syntax

format _date_parser(...)
Par anet er s:
string_type format
std::locale

format _date_parser(...)
Par anet ers:
string_type format
i nput _col | ection_type
i nput _col | ection_type
i nput _col | ection_type
i nput _col | ection_type

Description

Creates a parser that uses the given format for parsing dates (in
those functionswherethereis no format parameter). The names
and abbreviations used are extracted from the given locale.

Createsaparser from using the given components. Theinput_col-
lection_type parametersarefor: short month names, long month
names, short weekday names, and long weekday names (in that
order). These collections must contain values for every month
and every weekday (begining with January and Sunday).

format _date_parser(...) Copy Constructor
Par anet ers:
f ormat _dat e_par ser
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Syntax

string_type format()

void format (string_type)

voi d short_nonth_names(...)
Par anet er:
i nput _col | ection_type nanes

void | ong_nmonth_nanes(...)
Par anet er:
i nput _col | ection_type nanes

voi d short_weekday_nanes(...)
Par anet er:
i nput _col | ecti on_type nanes

voi d | ong_weekday_nanes(...)
Par anet er :
i nput _col | ection_type nanes

date_type parse_date(...)
Par anet ers:
string_type input
string_type fornat
speci al _val ues_par ser

date_type parse_date(...)
Par anet ers:
i streanbuf _iterator input
i streanbuf iterator str_end
speci al _val ues_par ser

Description
Example

Returnsthe format that will be used when parsing datesin those
functions where there is no format parameter.

Sets the format that will be used when parsing dates in those
functions where there is no format parameter.

Replace the short month names used by the parser. The collec-
tion must contain values for each month, starting with January.

Replace thelong month names used by the parser. The collection
must contain values for each month, starting with January.

Replace the short weekday names used by the parser. The col-
lection must contain values for each weekday, starting with
Sunday.

Replace the long weekday names used by the parser. The collec-
tion must contain valuesfor each weekday, starting with Sunday.

Parse a date from the given input using the given format.

string inp("2005-Apr-15")
string format (" %-%-%");

date d;

d = parser. parse_date(inp
format,
svp);

/1 d == 2005- Apr-15

Parse adate from stream using the parser's format.

render
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Syntax Description
Example
date_type parse date(...) Parse a date from stream using the given format.

Par anet ers:

i streanbuf _iterator input /1 stream hol ds "2005-04- 15"
i streanbuf _iterator str_end string format (" %/-%n %l") ;
string_type format date d;

speci al _val ues_par ser d = parser.parse date(itr,

str_end,
format,
svp) ;
// d == 2005- Apr-15
Parses a month from stream using given format. Throws
mont h_type parse_nonth(...)

Par anet er s bad _month if unable to parse.

i streanbuf _iterator input
i streanbuf _iterator str_end

X /1 stream hol ds "March"
string_type format

string format ("98");
greg_nonth m
m = parser.parse_nonth(itr,

str_end,
format);
/1 m == March
Parsesaday of month from stream. The day must appear as a
da),_f,gi g?nit E?L?e_day_of ~onth....) two digit number (01-31), or a bad day of month will be
i streanbuf iterator input thrown.
i streanbuf _iterator str_end
/'l stream hol ds "01"
greg_day d;
d = parser.parse_day_of _nonth(itr,
str_end);
/1 d == 1st
day type parse var_day of month(...) Parsesaday__qf_month from stream. The day must appear asa
Par anet er s oneor two digit number (1-31), or abad _day _of month will be
i streanbuf iterator input thrown.
i streanbuf iterator str_end
/1 stream holds "1"
greg_day d;
d = parser.parse_var_day_of _month(itr,
str_end);
/1 d == 1st
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Syntax Description
Example

Parse a weekday from stream according to the given format.

day_of week_type parse_weekday(...) Throws a bad_weekday if unable to parse

Par anet er s:
i streanbuf _iterator input
i streanbuf iterator str_end
string_type format

/1 stream hol ds "Tue"

string format ("%");

gr eg_weekday wd;

wd = parser.parse_weekday(itr,
str_end,
format);

/1 wd == Tuesday

Parse a year from stream according to given format. Throws

year_type parse_year(...) bad year if unable to parse

Par anet er s:
i streanbuf _iterator input

i streanbuf _iterator str_end /| stream hol ds "98"
string_type format string format("%");

greg_year y;

y = parser.parse_year(itr,
str_end,
format);

/1y == 1998

Date Time 10 Tutorial
Date Time 10 Tutorial

Basic Use | Format Strings | Content Strings | Special Values | Date/Time Periods | Date Generators

Basic Use

Facets are automatically imbued when operators '>>" and '<<' are called. Thelist of date_time objects that can be streamed are:
Gregorian

dat e, days, dat e_peri od, greg_nont h, gr eg_weekday, greg_year, parti al _date,nth_day_of _t he_week_i n_nont h,
first_day_of _the_week_i n_nonth, | ast _day_of _t he_week_i n_nont h, first_day_of _the_week_after,
first_day_of _the_week_before

Posix_time

ptime,tinme_period,tinme_duration

Local_time

| ocal _date_tine

The following example is of the basic use of the new 10 code, utilizing al the defaults. (this example can be found in the
l'i bs/date_tinme/exanpl es/tutorial directory)
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date d(2004, Feb, 29);

time_duration td(12, 34,56, 789);
stringstream ss;

ss << d << ' ' << td;

ptinme pt(not_a_date_tine);

cout << pt << endl; // "not-a-date-tine"

ss >> pt;
cout << pt << endl; // "2004-Feb-29 12: 34:56.000789"
ss.str("");

SS << pt << " EDT-O05EDT, M4. 1. 0, MLO. 5. 0";

| ocal _date_tinme |dt(not_a_date_tine);

ss >> | dt;

cout << |dt << endl; // "2004-Feb-29 12:34:56.000789 EDT"

O

This example used the default settings for the input and output facets. The default formats are such that interoperability like that
shown in the example is possible. NOTE: Input streaming of local_date time can only be done with a posix time zone string. The
default output format uses a time zone abbreviation. The format can be changed so out and in match (as we will see later in this tu-
torial).

Format Strings

The format strings control the order, type, and style of the date/time elements used. The facets provide some predefined formats
(iso_format_specifier, iso_format_extended_specifier, and default_date format) but the user can easily create their own.
(continued from previous example)

local _time_facet* output_facet = new local _tine_facet();

| ocal _time_input_facet* input_facet = new |ocal _tine_input_facet();
ss. i nmbue(l ocal e(l ocal e::classic(), output_facet));

ss. i nbue(l ocal e(ss.getloc(), input_facet));

output _facet->format ("% % %, % 9M %");
ss.str("");

Ss << | dt;

cout << ss.str() << endl; // "Sun Feb 29, 12:34 EDT"

out put _facet->format (|l ocal _time_facet::iso_tinme_format_specifier);
ss.str("");

ss << | dt;

cout << ss.str() << endl; // "20040229T123456. 000789- 0500"

out put _facet->format (|l ocal _tinme_facet::iso_tine_format_extended_specifier);
ss.str("");

Ss << | dt;

cout << ss.str() << endl; // "2004-02-29 12: 34:56.000789-05: 00"

a
Format strings are not limited to date/time elements. Extra verbiage can be placed in aformat string. NOTE: When extra verbiage

ispresent in an input format, the data being input must also contain the exact verbiage.
(continued from previous example)
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/1 extra words in fornat

string my_format (" The extended ordinal tine %-9% T% % can al so be \
represented as %A B %d, W");

out put _facet->format (nmy_format.c_str());

i nput _facet->format (ny_format.c_str());

ss.str("");

ss << | dt;

cout << ss.str() << endl

/1 matching extra words in input

ss.str("The extended ordinal tinme 2005-128T12:15 can al so be \
represented as Sunday May 08, 2005");

ss >> | dt;

cout << |ldt << endl;

O

Content Strings

So far we've shown how auser can achieve agreat deal of customization with very little effort by using formats. Further customization
can be achieved through user defined elements (ie strings). The elements that can be customized are: Special value names, month
names, month abbreviations, weekday names, weekday abbreviations, delimiters of the date/time periods, and the phrase elements
of the date_generators.

The default values for these are as follows:

Special values
not-a-date-tinme,-infinity,+infinity,mni numdate-tine, maxi rumdate-tinme
Months

English cal endar and three letter abbreviations

Weekdays

Engli sh cal endar and three letter abbreviations

Date generator phrase elements
first,second,third,fourth,fifth,|last,before,after,of

NOTE: We've shown earlier that the components of a date/time representation can be re-ordered via the format string. This is not
the case with date_generators. The elements themselves can be customized but their order cannot be changed.

Content Strings

To illustrate the customization possibilities we will use custom strings for months and weekdays (we will only use long names, is
all lowercase, for this example).
(continued from previous example)
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/1 set up the collections of custom strings.
/1 only the full names are altered for the sake of brevity

string nmonth_names[12] = { "january", "february", "march",
"april", "may", "june",
"july", "august", "septenber"
"october", "novenber", "decenber" };
vector<string> | ong_nont hs(&ront h_nanes[ 0], &nont h_nanes[12]);
string day_names[7] = { "sunday", "nonday", "tuesday", "wednesday"

"t hursday", "friday", "saturday" };
vector<string> | ong_days(&day_nanmes[ 0], &day_nanes[7]);

/1l create date_facet and date_input_facet using all defaults
date_facet* date_output = new date_facet();

date_i nput _facet* date_i nput = new date_i nput_facet();

ss. i nbue(l ocal e(ss. getloc(), date_output));

ss. i mbue(l ocal e(ss.getloc(), date_input));

/1 replace nanmes in the output facet
dat e_out put - >l ong_nont h_nanes(| ong_nont hs) ;
dat e_out put - >l ong_weekday_nanes(| ong_days) ;

/1 replace nanmes in the input facet
dat e_i nput - >l ong_nont h_nanes(| ong_nont hs) ;
dat e_i nput - >l ong_weekday_nanes(I| ong_days);

/1 custoni ze nonth, weekday and date formats
dat e_out put - >f or mat (" %- ¥B- %d") ;

dat e_i nput - >f or mat (" %/- 98- %d") ;

date_out put->nonth_format ("9B"); // full nane
date_i nput->nonth_format ("98"); // full nane
dat e_out put - >weekday_format ("%A"); // full nane
dat e_i nput - >weekday_format ("9%A"); // full nane

ss.str("");

ss << greg_nonth(3);

cout << ss.str() << endl; // "march"
ss.str("");

ss << greg_weekday(3);

cout << ss.str() << endl; // "tuesday"
ss.str("");

ss << date(2005, Jul, 4);

cout << ss.str() << endl; // "2005-july-04"

O

Special Values

Customizing theinput and output of special valuesisbest done by creating anew special_values parser and specia_values formatter.
The new strings can be set at construction time (as in the example below).
(continued from previous example)

143

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Date Time

/'l reset the formats to defaults
out put _facet->format(l ocal _tinme_facet::default_tinme_format);
i nput _facet->format (local _tine_input_facet::default_time_input_format);

/1 create custom special _val ues parser and formatter objects

/1 and add themto the facets

string sv[5] = {"nadt","neg_inf", "pos_inf", "mn_dt", "max_dt" };
vector<string> sv_names(&sv[0], &sv[5]);

speci al _val ues_parser sv_parser(sv_nanes. begin(), sv_nanes.end());

speci al _values_formatter sv_formatter(sv_nanes. begin(), sv_nanes.end());
out put _facet->special _values_formatter(sv_formatter);

i nput _facet->speci al _val ues_parser (sv_parser);

ss.str("");
Idt = local _date_tinme(not_a date_tine);
ss << | dt;

cout << ss.str() << endl; // "nadt"

ss.str("mn_dt");

ss >> | dt;
ss.str("");
ss << | dt;

cout << ss.str() << endl; // "1400-Jan-01 00: 00: 00 UTC'

O

NOTE: even though we sent in strings for min and max to the formatter, they are ignored because those special values construct to
actual dates (as shown above).

Date/Time Periods
Customizing the input and output of periodsis best done by creating a new period_parser and period_formatter. The new strings can

be set at construction time (as in the example below).
(continued from previous example)
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/1 all formats set back to defaults (not shown for brevity)

/1 create our date_period
date_period dp(date(2005, Mar, 1), days(31)); // nonth of march

/1 custom period formatter and parser
period_formatter per_formatter(period_formatter:: AS _OPEN_RANGE

"to ", "from", " exclusive", " inclusive" );
peri od_parser per_parser(period_parser::AS_OPEN_RANGE
"to ", "from", " exclusive" , "inclusive" );

/1 default output

ss.str("");

ss << dp;

cout << ss.str() << endl; // "[2005-Mar-01/2005- Mar-31]"

/1 add out custom parser and formatter to the facets
dat e_out put - >peri od_formatter(per_formatter);
dat e_i nput - >peri od_par ser (per _parser);

/1 custom out put

ss.str("");

ss << dp

cout << ss.str() << endl; // "from 2005-Feb-01 to 2005- Apr-01 excl usi ve"

O

Date Generators
Customizing the input and output of date_generators is done by replacing the existing strings (in the facet) with new strings.

NOTE: We've shown earlier that the components of a date/time representation can be re-ordered via the format string. This is not
the case with date_generators. The elements themselves can be customized but their order cannot be changed.
(continued from previous example)
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/1 custom dat e_generator phrases

string dg_phrases[9] = { "1st", "2nd", "3rd", "4th", "5th"
"final", "prior to", "follow ng", "in" };

vector<string> phrases(&dg_phrases[ 0], &dg_phrases[9]);

/1 create our date_generator
first_day_of _the_week_before d_gen(Mnday);

/1 default output

ss.str("");

ss << d_gen

cout << ss.str() << endl; // "Mn before"

/1 add our customstrings to the date facets
dat e_out put - >dat e_gen_phrase_stri ngs(phrases);
dat e_i nput - >dat e_gen_el enent _stri ngs(phrases);

/1 custom out put

ss.str("");

ss << d_gen

cout << ss.str() << endl; // "Mn prior to"

O
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Serialization

The boost::date _time library is compatible with the boost::serialization library's text and xml archives. The list of classes that are
seridizable are;

boost::gregorian

date date_duration date period

partial_date nth_day of week in_month first_day of week in_month
last_day of week in_month first_day of week before first_day of week after
greg_month greg_day greg_weekday

boost::posix_time
ptime time_duration time_period

No extra steps are required to build the date_time library for serialization use.

NOTE: due to a change in the serialization library interface, it is now required that all streamable objects be const prior to writing
to the archive. The following template function will alow for this (and is used in the date_time tests). At this time no special steps
are necessary to read from an archive.

tenpl at e<cl ass archive_type, class tenporal _type>
voi d save_to(archive_type& ar, const tenporal _type& tt)

{

}
0

ar << tt;

Example text_archive usage:

usi ng nanmespace boost:: posix_tine;

usi ng nanmespace boost::gregori an;

ptine pt(date(2002, Feb, 14)), hours(10)), pt2(not_a_date_tine);
std::ofstreamofs("tnp_file");

archive: :test_oarchive oa(ofs);

save_to(oa, pt); /1 NOTE: no macro

of s. cl ose();

std::ifstreamifs("tnp_file");

archive::text_iarchive ia(ifs);

ia >> pt2; /1 NOTE: no macro
ifs.close();
pt == pt2; // true

Example xml_archive usage:
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usi ng namespace boost::gregorian;

date d(2002, Feb, 14), d2(not_a_date_tine);

std::ofstreamofs("tnp_file");

archive: : xm _oarchive oa(ofs);

save_to(oa, BOOST_SERI ALI ZATI ON_NVP(d)); // macro required for xnl _archive
of s. cl ose();

std::ifstreamifs("tnp_file");

archive::xm _iarchive ia(ifs);

ia >> BOOST_SERI ALI ZATI ON_NVP(d2); /1 macro required for xm _archive
ifs.close();

d == d2; // true

To use the date _time serialization code, the proper header files must be explicitly included. The header files are:

boost/date_tine/ gregorian/ greg_serialize. hpp

boost/date_tine/posix_time/tine_serialize.hpp
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Details

Calculations

Timepoints -- Durations -- Intervals (Periods) -- Special Value Handling

Timepoints

This section describes some of basic arithmetic rules that can be performed with timepoints. In general, Timepoints support basic

arithmetic in conjunction with Durations as follows:

Ti nepoint + Duration --> Ti nmepoint

Ti mepoint - Duration --> Tinmepoint

Timepoint - Tinmepoint --> Duration
g

Unlike regular numeric types, the following operations are undefined:

Duration + Tinepoint --> Undefined
Duration - Tinepoint --> Undefined
Ti mepoi nt + Ti mepoint --> Undefined
O
Durations

Durationsrepresent alength of time and can have positive and negative values. It isfrequently useful to be able to perform calculations
with other durations and with simple integral values. The following describes these calculations:

Duration + Duration --> Duration
Duration - Duration --> Duration
Duration * Integer --> Duration
Integer * Duration --> Duration
Duration / Integer --> Duration (Integer Division rules)

Intervals (Periods)
Interval logic is extremely useful for simplifying many 'calculations for dates and times. The following describes the operations

provided by periods which are based on half-open range. The following operations calculate new time periods based on two input
time periods:

Ti neperiod intersection Tineperiod --> Tinmeperiod

(null interval if no intersection)
Ti neperi od nerge Tinmeperiod --> Ti meperiod
(null interval if no intersection)
Ti neperiod shift Duration --> Ti meperiod
(shift start and end by duration anount)
0

In addition, periods support various queries that cal cul ate boolean results. Thefirst set is caluculations with other time periods:

149

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Date Time

Ti meperi od == Ti meperi od --> bool
Ti meperiod < Ti neperiod --> bool (true if lhs.last <= rhs. begin)
Ti meperiod intersects Tinmeperiod --> bool
Ti meperi od contains Tineperiod --> bool
Ti meperiod is_adjacent Tinmeperiod --> bool
g

The following calculations are performed versus the Timepoint.

Ti neperi od contai ns Ti mepoi nt --> bool

Ti neperiod is_before Timepoint --> bool

Ti neperiod is_after Tinmepoint --> bool
g

Special Value Handling

For many temporal problemsit isuseful for Duration and Timepoint typesto support specia valuessuch asNot A Date Time (NADT)
and infinity. In general specia values such as Not A Date Time (NADT) and infinity should follow rules like floating point values.
Note that it should be possible to configure NADT based systems to throw an exception instead of result in NADT.

Ti mepoi nt (NADT) + Duration --> Ti nepoi nt ( NADT)

Ti mepoi nt (») + Duration --> Ti mepoi nt ()

Ti mepoi nt + Durati on(®) --> Ti mepoi nt ()

Ti mepoi nt - Duration( ) --> Ti mepoi nt (- )
O

When performing operations on both positive and negative infinities, the library will produce results consistent with the following.

Ti mepoi nt (+o) + Duration(-e) --> NADT

Duration(+w) + Duration(-o) --> NADT
Duration(zw) * Zero --> NADT
Duration(eo) * Integer(Not Zero) --> Duration(m)
Dur ati on(+w) * -1nteger --> Duration(- o)
Duration(w) / Integer --> Duration(o)
O
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Design Goals
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Category Description
Functions
Interfaces Provide concrete classes for manipulation of dates and times

e date, time, date duration, time duration, date period,
time_period, etc

 support for infinity - positive infinity, negative infinity
* iterators over time and date ranges
« alow date and time implementations to be separate as much

aspossible

Calculation Provide a basis for performing efficient time calculations
 days between dates
* durations of times

¢ durations of dates and times together

Representation Flexibility Provide the maximum possible reusability and flexibility

« traitsbased customization of internal representationsfor size
versus resolution control

¢ Allowing the use of different epochs and resolution (eg:
seconds versus microseconds, dates starting at the year 2000
versus dates starting in 1700)

e Options for configuring unique calendar representations
(Gregorian + others)

« the use of Julian Day number and the conversion between
this and the Gregorian/Julian calendar date

« Allow for flexible adjustments including leap seconds

Date Calculations Provide tools for date calcul ations

e provide basis for calculation of complex event specs like
holidays

« caendar to calendar conversions

e providefor ability to extend to new calendar systems

Time Calculations Provide concrete classes for manipulation of time
« provide the ability to handle cross time-zone issues

* provideadjustmentsfor daylight savingstime (summer time)
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Category Description
Functions
Clock Interfaces Provide classes for retrieving time current time

¢ accessto anetwork / high resolution time sources

* retrieving the current date timeinformation to popul ate classes

1/O Interfaces Provide input and output for time including
e multi-lingual support
¢ provide 1SO8601 compliant time facet

* usel/O facets for different local behavior

Tradeoffs: Stability, Predictability, and Approximations

Unavoidable Trade-offs

The library does its best to provide everything a user could want, but there are certain inherent constraints that limit what any tem-
poral library can do. Specifically, a user must choose which two of the following three capabilities are desired in any particular ap-
plication:

* exact agreement with wall-clock time
 accurate math, e.g. duration calculations
« ability to handle timepoints in the future

Some libraries may implicitly promise to deliver all three, but if you actually put them to the test, only two can be true at once. This
limitation is not adeficiency in the design or implementation of any particular library; rather it is a consequence of the way different
time systems are defined by international standards. Let'slook at each of the three cases:

If you want exact agreement with wall-clock time, you must use either UTC or local time. If you compute a duration by subtracting
one UTC time from another and you want an answer accurate to the second, the two times must not be too far in the future because
leap seconds affect the count but are only determined about 6 monthsin advance. With local times afuture duration cal culation could
be off by an entire hour, since legislatures can and do change DST rules at will.

If you want to handle wall-clock timesin the future, you won't be able (in the general case) to calculate exact durations, for the same
reasons described above.

If you want accurate calculations with future times, you will have to use TAl or an equivalent, but the mapping from TAI to UTC
or local time depends on leap seconds, so you will not have exact agreement with wall-clock time.

Stability, Predictability, and Approximations

Here is some underlying theory that helps to explain what's going on. Remember that a temporal type, like any abstract data type
(ADT), isaset of valuestogether with operations on those values.
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Stability

Therepresentation of atypeisstableif the bit pattern associated with agiven value does not change over time. A typewith an unstable
representation is unlikely to be of much use to anyone, so we will insist that any temporal library use only stable representations.

An operation on atypeis stable if the result of applying the operation to a particular operand(s) does not change over time.

Predictability

Sets are most often classified into two categories: well-defined and ill-defined. Since atypeis a set, we can extend these definitions
to cover types. For any type T, there must be a predicate is_ member ( x ) which determines whether avalue x isamember of typeT.
This predicate must return true, false, or dont_know.

If for al x, is_member( x ) returns either true or false, we say the set T is well-defined.
If for any X, is_member( x ) returns dont_know, we say the set T isill-defined.

Those are the rules normally used in math. However, because of the special characteristics of temporal types, it is useful to refine
thisview and create athird category as follows:

For any temporal type T, there must be a predicate is_ member( x, t ) which determines whether a value x is a member of T. The
parameter t represents the time when the predicate is evaluated. For each x;, there must be atimet; and a value v such that:

* v=trueorv =fase and

o foradlt<t;,is member(x; t) returns dont_know, and

o foralt>=t;, is member(x;, t) returnsv.

t; is thus the time when we "find out" whether x; isa member of T. Now we can define three categories of temporal types:
If for al x;, t; = negative infinity, we say the type T is predictable.

If for some x;, t; = positive infinity, we say the type T isill-formed.

Otherwise we say the type T is unpredictable (this implies that for some x;, t; isfinite).

I1l-formed sets are not of much practical use, so we will not discuss them further. In plain english the above simply saysthat al the
values of apredictable type are known ahead of time, but some values of an unpredictable type are not known until some particular
time.

Stability of Operations

Predictable types have a couple of important properties:

« thereisan order-preserving mapping from their elements onto a set of consecutive integers, and
* duration operations on their values are stable

The practical effect of thisisthat duration calculations can be implemented with simpleinteger subtraction. Examples of predictable
types are TAI timepoints and Gregorian dates.

Unpredictable types have exactly the opposite properties:
« thereisno order-preserving mapping from their elements onto a set of consecutive integers, and
« duration operations on their values are not stable.

Examples of unpredictable types are UTC timepoints and Loca Time timepoaints.
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We can refine this alittle by saying that arange within an unpredi catable type can be predictable, and operations performed entirely
on valueswithin that range will be stable. For example, the range of UTC timepoints from 1970-01-01 through the present is predictable,
so calculations of durations within that range will be stable.

Approximations

These limitations are problematical, because important temporal types like UTC and Local Time are in fact unpredictable, and
therefore operations on them are sometimes unstable. Yet as a practical matter we often want to perform thiskind of operation, such
as computing the duration between two timepoints in the future that are specified in Loca Time.

The best the library can do is to provide an approximation, which is generally possible and for most purposes will be good enough.
Of course the documentation must specify when an answer will be approximate (and thus unstable) and how big the error may be.
In many respects cal culating with unpredi ctabl e setsis anal ogous to the use of floating point numbers, for which results are expected
to only be approximately correct. Calculating with predictable sets would then be analogous to the user of integers, where results
are expected to be exact.

For situations where exact answers are required or instability cannot be tolerated, the user must be able to specify this, and then the
library should throw an exception if the user requests a computation for which an exact, stable answer is not possible.

Terminology

The following are a number of terms relevant to the date-time domain.

A taxonomy of temporal types:

» Timepoint -- Specifier for alocation in the time continuum. Similar to a number on aruler.

» Timelength -- A duration of time unattached to any point on the time continuum.

» Timeinterva -- A duration of time attached to a specific point in the time continuum.

And some other terms:

» Accuracy -- A measure of error, the difference between the reading of a clock and the true time.
» Caendar System -- A system for labeling time points with day level resolution.

» Clock Device -- A software component (tied to some hardware) that provides the current date or time with respect to a calendar
or clock system.

* Precision -- A measure of repestability of aclock.

» Resolution -- A specification of the smallest representable duration (eg: 1 second, 1 century) for a clock/calendar system or tem-
poral type.

 Stahility -- The property of a class which says that the underlying representation (implementation) associated with a particular
(abstract) value will never change.

» Time System -- A system for labeling time points with higher resolution than day-level.
Some standard date-time terminol ogy:
» Epoch -- Starting time point of a calendar or clock system.

» DST -- Daylight savings time - alocal time adjustment made in some regions during the summer to shift the clock time of the
daylight hours

» Time zone -- A region of the earth that provides for a'local time' defined by DST rulesand UT offset.
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e UTC Time -- Coordinated Universal Time - Civil time system as measured at |ongitude zero. Kept adjusted to earth rotation by
use of leap seconds. Also known as Zulu Time. Replaced the similar system known as Greenwich Mean Time. For more see
http://aa.usno.navy.mil/fag/docs/UT.html

» TAI Time -- A high-accuracy monotonic (need better term) time system measured to .1 microsecond resolution by atomic clocks
around the world. Not adjusted to earth rotation. For more see http://www.bipm.fr/enug/5_Scientific/c_time/time_server.html

Some more experimental ones:
e Local Time-- A time measured in a specific location of the universe.

» Time Label -- A tuple that either completely or partially specifies a specific date-time with respect to a calendar or clock system.
Thisisthe year-month-day representation.

» Adjusting Time Length -- A duration that represents varying physical durations depending on the moment in time. For example,
a1 month duration is typically not afixed number of days and it depends on the date it is measured from to determine the actual
length.

These are design sorts of terms:

» Generation function -- A function that generates a specific set of time points, lengths, or intervals based on one or more parameters.

References

Thedesign of thelibrary is currently being evolved using Wiki and email discussions. You can find more information at: Boost Wiki
GDTL Start Page.

» Date References

» Time References

» Other C/C++ Libraries

» JAVA Date-Time Libraries

 Scripting Language Libraries

» Related Commercia and Fanciful Pages

» Resolution, Precision, and Accuracy

Date Calendar References

* SO 8601 date time standard -- Summary by Markus Kuhn

» Caendrical Calculations book by Reingold & Dershowitz

Calendar FAQ by Claus Tandering
» Caendar zone http://www.calendarzone.com

* XML schemafor datetime

Will Linden's Calendar Links

* XMAS cdendar melt
Time

» Martin Folwer on time patterns
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» Recurring Events for Calendars

* Patternsfor things that Change with time

US National Institute of Standards and Technology Time Exhibits
Network Time Protocol at NTPorg

US Navy Systems of Time

International Atomic Time

Date-Time type PostgreSQL User Guide

Other C/C++ Libraries

ctime C Standard library reference at cplusplus.com

XTime C extension proposal

Anocther C library extension proposal by David Tribble

libTAl isa C based time library

Time Zone Database C library for managing timezones/places
International Components for Unicode by IBM (open source)
¢ Calendar Class

» Date Time Services

¢ Time Zone Class

» Date-Time Formatting

Julian Library in C by Mark Showalter -- NASA

JAVA Date & Time Library Quick Reference

Calendar class
Gregorian calendar
Date class

sgl.time class

Date format symbols
Date format

Simple Date Format

Simple Time Zone

Scripting Language Libraries

A python date library MX Date Time

Perl date-time
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e Date-Time packages at CPAN
o Date::Calc at CPAN
 Date::Convert calendar conversions at CPAN
Related Commercial and Fanciful Pages
» Eastern Standard Tribe -- Cory Doctorow science fiction novel with time themes.

* Leapsecond.com time page

World Time Server / TZ database

10000 year clock at Long Now Foundation

* Timezonesfor PCs

Resolution, Precision, and Accuracy
* Definitions with pictures from Agilent Technologies

* Definitions from Southampton Institute

Build-Compiler Information

Overview -- Compilation Options -- Compiler/Portability Notes -- Directory Structure -- Required Boost Libraries

Overview

Thelibrary has afew functions that require the creation of alibrary file (mostly to_string, from_string functions). Most library users
can make effective use of the library WITHOUT building the library, but simply including the required headers. If the library is
needed, the Jamfile in the build directory will produce a "static" library (libboost_date time) and a "dynamic/shared" library
(boost_date _time) that containsthese functions. Notethat to usethelibrary without the library (particularly on windows) may require
using the BOOST_DATE_TIME_NO_LIB flag to the compilation options.

Compilation Options

By default the posix_time system uses a single 64 hit integer internally to provide a microsecond level resolution. As an alternative,
a combination of a 64 bit integer and a 32 bit integer (96 bit resolution) can be used to provide nano-second level resolutions. The
default implementation may provide better performance and more compact memory usage for many applications that do not require
nano-second resolutions.

To use the aternate resolution (96 bit nanosecond) the variable BOOST_DATE_TI ME_PCSI X_TI ME_STD_CONFI G must be defined
inthelibrary users project files (ie Makefile, Jamfile, etc). Thismacroisnot used by the Gregorian system and therefore has no effect
when building the library.

As of version 1.33, the date_time library introduced a new 1O streaming system. Some compilers are not capable of utilizing this
new system. For those compilers the earlier ("legacy™) 10 system is still available. Non-supported compilers will select the legacy
system automatically but the user can force the usage of the legacy system by defining USE_DATE_TI ME_PRE_1_33_FACET | O

Asaconvenience, dat e_t i ne has provided some additional duration types. Use of these types may have unexpected results due to
the snap-to-end-of -month behavior (see Reversibility of Operations Pitfall for complete details and exampl es). These types are enabled
by default. To disable these types, simply undefine BOOST_DATE_TI ME_OPTI ONAL_GREGORI AN_TYPES in your project file.

Another convenience is the default constructors for dat e, and pt i ne. These constructors are enabled by default. To disable them,
simply define DATE_TI ME_NO_DEFAULT_CONSTRUCTCOR in your project file.
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Compiler/Portability Notes

The Boost Date-Time library has been built and tested with many compilers and platforms. However, some compilers and standard
libraries have issues. While some of theseissues can be worked around, others are difficult to work around. The following compilers
are known to fully support al aspects of the library:

» Codewarrior 9.4 Windows

GCC 3.2 - 3.4, 4.x on Linux

* GCC 3.3, 4.x on Darwin

*+ GCC3.3-34,4xo0nSolaris

» GCC 3.3, 4.x on HP-UX

* QCC 3.3.50n QNX

* MSVC 7.1 Windows

* Intel 8.1-9.x Linux and Windows

Unfortunately, theV C8 compiler has someissueswith date-time code. The most seriousissueisamemory leak which wasintroduced
into the VC8 standard library basic_stream code. Date-time has code has been changed to avoid this as much as possible, but if you
are using the legacy 10 option (NOT the default with V C8) then theissue can till arise. Seethe mailing list archive for more details.

In addition to the problem above, some versions of theV C8 library have limited the range of allowed valuesinthest d: : t mstructure
to positive values. Thiswas a new restriction added in theVVC8. The effect is that dates prior to the year 1900 will cause exceptions.
Thereis, unfortunately, no easy workaround for this issue. Note that the new 64bit version of the VC8 compiler does not appear to
have this limitation.

These compilers support all aspects of the library except wst ri ng/ wst r eamoutput.
e MinGW 3.2,34,35*
* GCC 3.2 (cygwin) *

In particular, alack of support for standard locales limits the ability of the library to support iostream based input output. For these
compilersaset of more limited string based input-output is provided. Some compilers/standard libraries with this limitation include:

» Borland 5.6

Official support for some older compilers has now been dropped. This includes:
» GCC 2.9x

* Borland5.1.1

+ MSVC7.0and 6 SP5

Visual Studio & STLPort

Thereisaknown issue with Visual Studio (7.0 & 7.1) and STLPort. The build errors typically make reference to atype issue or 'no
acceptable conversion' and are attempting to instantiate a template with wehar _t . The default build of STLPort does not support
wchar _t . There aretwo possible workaroundsfor thisissue. The simplest isthe user can build date_time with no wide stream/string
etc. The other isto rebuild STLPort with wchar_t support.

To build date_time with no wide stream/string etc, execute the following command from $BOOST_ROOT:
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bjam-a "-sTOOLS=vc-7_1-stlport" "-sSTLPORT_PATH=..." \
". sBUI LD=<def i ne>BOOST_NO_STD WSTRI NG' \
--stagedir=... --with-date_tinme stage

(replace the ellipsis with the correct paths for the build system and adjust the TOOLS to the proper toolset if necessary)

Rebuilding STLPort with wehar _t support involves placing / Zc: wehar _t in the STLPort makefile. Date_time should then be
built with the following command from $BOOST_ROOT:

bjam-a "-sTOOLS=vc-7_1-stlport" "-sSTLPORT_PATH=..." \
"-sBUl LD=&nat i ve- wchar _t >on" \
--stagedir=... --with-date_tinme stage

(replace the ellipsis with the correct paths for the build system and adjust the TOOLS to the proper toolset if necessary)

Directory Structure

The directory tree has the following structure:

/ boost/date_tine -- comon headers and tenpl ate code

/ boost/date_tine/ gregorian -- Gregorian date system header files

/ boost/date_tine/ posix_tine -- Posix time system headers

/ boost/date tine/local tine -- Local time system headers
/libs/date_time/build -- build files and output directory
/libs/date_tinme/test -- test battery for generic code
/libs/date_time/test/gregorian -- test battery for the Gregorian system
/libs/date_time/test/posix_tine -- test battery for the posix_tinme system
/libs/date time/test/local tine -- test battery for the local _time system
/1ibs/date_time/exanpl es/gregorian -- exanple progranms for dates
/1ibs/date_time/exanpl es/posix_time -- time exanpl e prograns
/libs/date_time/exanples/local _tinme -- nifty exanple prograns
/libs/date_time/src/gregorian -- cpp files for libboost_date_tine
/libs/date_time/src/posix_time -- enpty (one file, but no source code...)

Required Boost Libraries

Various parts of date-time depend on other boost libraries. These include:
* boost.tokenizer

* boost.integer(cstdint)

* boost.operators

 boost.lexica _cast

» boost.smart_ptr (local time only)

* boost::string_algorithms

* boost::seridlize (serialization code only)

30 these libraries need to be installed.

Tests

Thelibrary provides alarge number of testsin the
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libs/date_tine/test

libs/date_tinme/test/gregorian

|ibs/date_tine/test/posix_tine

libs/date_tine/test/local _tine
g

directories. Building and executing these tests assures that the installation is correct and that the library is functioning correctly. In
addition, thesetestsfacilitate the porting to new compilers. Finaly, the tests provide examples of many functions not explicitly described
in the usage examples.

Change History
Changes from Boost 1.41 to 1.44 (date_time 1.08 to 1.09)

Type Description

Bug fix The "%T" and "%R" format specifiers are now processed by
the library rather than underlying standard facet. This fixes the
cases when the placeholders are not supported by the facet
(#3876).

Changes from Boost 1.40 to 1.41 (date_time 1.07 to 1.08)

Type Description

Change The default format for time durations is now "%-
%0:%M:%S%F" instead of "%-%H: %M :%S%F" that was used
previously. In order to retain the old behavior, the format string
has to be specified explicitly during the time | O facet construc-

tion (#1861).

Bug fix Gregorian dates now use 32-bit integer typeinternally on 64-bit
platforms (#3308).

Bug fix Adjusted UTC time zone offset boundaries in order to allow

offsets up to +14 hours (#2213).

Changes from Boost 1.38 to 1.40 (date_time 1.06 to 1.07)

Type Description
Bug fix Minor bug fixes (#2809, #2824, #3015, #3105 and others).
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Changes from Boost 1.34 to 1.38 (date_time 1.05to 1.06)

Type

Feature

Bug fix

Bug fix

Bug fix

Bug fix

Bug fix

Bug fix

Bug fix

Bug fix

Bug fix

Bug fix

Bug fix

Bug fix

Description

Added support for formatting and reading time durationslonger
than 24 hours. A new formatter % is used indicate such long
durations in the format string. The old 9% format specifier is
thusrestricted to represent durationsthat fit into two characters,
in order to retain support for reading durations in SO format.
In caseif it is detected that the %44 format specifier is used with
longer durations, the results are not specified (an assertion in
debug buildsis raised).

Added support for GCC 4.3. Several compilation issues were
solved, aswell as compiler warnings were taken care of.

Added missing streaming operatorsfor thel ocal _ti ne_peri -
od class.

Added several missing includes in different places. Some in-
cludes that are not needed in some configurations were made
conditional .

Solved compilation problem that was caused by not finding
streaming operators for gregori an: : date_durati on via
ADL. The type is now made actually a class rather a typedef
for the dat e_t i ne: : dat e_dur ati on template. The similar
change was done for gr egor i an: : weeks.

Added acorrectly spelled dat e_t i me: : hundr edt h timeres-
olution enum value. The old one dat e_ti nme: : hundreth is
considered deprecated and to be removed in future releases.

Fixed compilation error inf or mat _dat e_par ser . hpp because
of incorrect stream type being used.

On Windows platform made inclusion of wi ndows. h optional.
The header is only used when the BOOST_USE_W NDOWS_H
macro is defined. Otherwise (and by default), the library uses
internal definitions of symbols from this header.

OnWindowsplatformfunctionf r om f t i me could returnincor-
rect time if the FI LETI ME that is being passed to the function
contained dates before 1970-Jan-01.

Fixed a possible crash in gregorian::spe-
cial _val ue_from string if the string did not represent a
valid special value.

Removed the t est f r mnk. hpp file from the public include
directory. Thisfilewasinternal for thelibrary tests and was not
documented.

Fixedmissingincludeinfi | eti nme_f uncti ons. hpp (#2688).

Fixed dereferencing end string iterators in different places of
code, which could cause crashes on MSV C (#2698).
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Changes from Boost 1.33to 1.34 (date_time 1.04 to 1.05)

Type

Feature

Feature

Bug Fix

Bug Fix

Bug Fix

Bug Fix

Bug Fix

Bug Fix

Feature

Description

Updated the data in the date_time_zonespec.csv file to reflect
new US/Canada daylight savings time rules for 2007. If you
upgrade to the new file, be aware that the library will only give
correct answers for current/future date conversions. So if you
are converting dates from earlier years the answers will reflect
current time zone rules not past rules. Thelibrary doesn't support
historic timezone rules presently.

Two other dst calculation features have also been update to re-
flect the new US/Canada timzone rules. This is the
boost::date time::us dst_rulesand dst_calc_engine. While the
us dst_rulesisofficially deprecated, apatch by Graham Bennett
has been applied which allows this class to work correctly for
both historical and future dates. The dst_calc_engine was up-
dated to also work for historical and future times. This allows
the various local_adjustor classes to work correctly. There was
an interface change for classes using the dst_calc_engine with
custom dst traits classes. The traits classes signatures changed
to take a 'year' parameter on most of the methods such as
end_month. In addition, 2 new functions are needed on thetraits
classes: static date_type | oc-
al _dst_start_day(year _type vyear) and static
date_type local _dst_end_day(year _type year).Ilm-
plementers should see date_time/l oc-
al _timezone_defs. hpp for examples.

Fix DST traits for Austrialia (sf# 1672139) to set end of DST
at 3:00 am instead of 2:00 am.

Fix a problem with potential linking error with multiple defini-
tions due to 1/O code.

Changed serialization code in both greg_serialize.hpp and
time_seridize.hpp to eliminate warnings due to unused variables
for version and file version. Thanks to Caleb Epstein for the
patch suggestion.

Fix regression errorsthat showed up under FreeBSD with GCC
and the LANG environment set to russian -- changed parser to
use classic locale instead of blank locale.

Changesfor tracker issue 1178092 -- changein convert_to_lower
to make local a const static and speed up parsing.

Patches from Ulrich Eckhardt to fix support for EVC++ 4.
Reduce the usage of basic_stringstream as much a possible to

work around a bug in the V C8 standard library. See mailing list
archive for more information.
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Changes from Boost 1.32 to 1.33 (date_time 1.03 to 1.04)
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Type

Bug Fix

Bug Fix

Feature

Feature

Bug Fix

Bug Fix

Bug Fix

Bug Fix

Feature

Feature

Feature

Description

Period lengths, when beginning and end points are the same, or
are consecutive, were being incorrectly calculated. The corrected
behavior, where end and beginning points are equal, or a period
is created with a zero duration, now return a length of zero. A
period where beginning and end points are consecutive will re-
turn alength of one.

Time_input_facet was missing functions to set iso formats. It
also failed to parse time values that did not use a separator
(Y0H%M %S). Both these bugs have been corrected.

Preliminary names of ptime facet and ptime input_facet
changed to simply time_facet andtime_input_facet. The ptime_*
versions have been removed al together.

The from_iso_string function failed to parse fractional digits.
We added code that correctly parseswhen input has more digits,
or too few digits, that the compiled library precision. Ptimes
with only adecimal are also correctly parsed.

The parsing mechanism in the new 10O would consume the next
character after a match was made. This bug presented itself
when attempting to parse a period that had specia valuefor it's
beginning point.

The new 10 system failed to provide the ability for the user to
"turn on" exceptions on the stream. The failbit was also not set
when parsing failed. Both of these problems have been fixed.

Parsing of special values, by meansof from_*_string functions,
has been fixed. This also effects the libraries ability to serialize
special values. Time_duration now serializes as either a string
or individual fields (depending on is_special()).

Previously, output streaming of par ti al _dat e would display
the day as either asingle or double digit integer (ie'l', or '12).
Thishas been corrected to always display adouble digit integer
(ie'01").

Major new features related to management of local times. This
includes the introduction of a series of new classes to represent
time zones and local times (see Date Time Loca Time for
complete details).

Input and output facets have been re-written to support format-
based redefinition of formats (see Date Time IO for complete
details).

Functions have been added to facilitate conversions between
t m structs for date, ptine, time_duration, and | oc-
al _date_time. Functions for converting FI LETI ME, and
time_t topti me areaso provided. Seetheindividua sections
for details.
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Type

Feature

Feature

Feature

Feature

Bug Fix

Bug Fix

Bug Fix

Bug Fix

Bug Fix

Description

A uni versal _ti me function has been added to the mi cr o-
sec_time_cl ock (full details of this function can be found
here).

Functions have been added to facilitate conversions between
t m structs for date, ptine, time_duration, and | oc-
al _date_time. Functions for converting FI LETI ME, and
time_t topti me arealso provided. Seetheindividua sections
for details.

A uni versal _ti me function has been added to the mi cr o-
sec_time_cl ock (full details of this function can be found
here).

Date-time now uses reentrant POSIX functions on those plat-
forms that support them when BOOST _HAS THREADS is
defined.

Fixed a bug in seriaization code where specia vaues (not-a-
date-time, infinities, etc) for ptime, time_duration would not
read back correctly from an archive. The output serialization
code wrote subfields such astime_duration.seconds() which are
invalid for special values and thus undefined values. Thuswhen
read back the values could cause strange behavior including
execeptions on construction.

Fixed multiple warnings generated with various platforms/com-
pilers.

Construction of aptime with atime_duration beyond the range
of 00:00 to 23:59:59.9... now adjusts the date and time to make
the time duration fal within this range (ie
pti ne(dat e(2005, 2,1), hours(-5)) -> "2005-Jan-31
19:00:00" & ptinme(date(2005,2,1), hours(35)) ->
"2005-Feb-02 11:00:00").

Time parsing now correctly handles excessive digitsfor fraction-
al seconds. Leading zeros are dropped ("000100" -> 100
frac_sec), and excessive digits are truncated at the proper place
("123456789876" -> 123456 or 123456789 depending on what
precision the library was compiled with).

Changestotheboost : : seri al i zat i on interface broke seri-
alization compatibility for dat e_t i ne. The user must provide
afunctiontoinsuredat e_t i me objectsare const before they
are serialized. The function should be similar to:

tenpl at e<cl ass archive_type, class tenpor(
al _type>
voi d save_to(archive_type& ar,
const tenporal _type& tt)
{

}

ar << tt;
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Type Description

Bug Fix Use of the depricated boost : : t okeni zer interface has been
updated to the current interface. This fixes compiler errors on
some older compilers.

Bug Fix Templatized formatters in the legacy 10 system to accept char
type. Also removed callsto boost : : | exi cal _cast .
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Changes from Boost 1.31 to 1.32 (date_time 1.02 to 1.03)
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Type

Bug Fix

Feature

Feature

Feature

Feature

Feature

Feature

Bug Fix

Feature

Description

Snap to end of month behavior corrected for year_functor. Pre-
vioudly, starting from 2000-Feb-28 (leap year and not end of
month) and iterating through the next leap year would result in
2004-Feb-29 instead of 2004-Feb-28. This behavior has been
corrected to produce the correct result of 2004-Feb-28. Thanks
to Bart Garst for this change.

Free function for creating a ptime object from a FILETIME
struct. This function is only available on platforms that define
BOOST_HAS FTIME.

Microsecond time clock is now available on most windows
compilers aswell as Unix.

Use of the boost::serialization library is now available with most
of the date time classes. Classes capable of seridization are:
date _generator classes, date, days, date period, greg_month,
greg_weekday, greg_day, ptime, time_duration, andtime_period.
Thanks to Bart Garst for this change.

Functions added to convert date and time classes to wstring.
The library now provides to_* wstring as well asto *_string
functions for: simple, iso, iso_extended, and sgl for dates and
compilers that support wstrings. Thanks to Bart Garst for this
change.

Period classes now handle zero length and NULL periods cor-
rectly. A NULL periodisaperiod with anegativelength. Thanks
to Frank Wolf and Bart Garst for this change.

Added end_of _month function to gregorian::date to return the
last day of the current month represented by the date. Result is
undefined for not_a _date time or infinities.

Removed incorrect usage of BOOST_NO_CWCHAR macro
throughout library.

New names added for some date classes. Original names are
till valid but may some day be deprecated. Changes are:

date duration is now days

nth_kday of monthis now rhdy d tewek innoh

first_kday of monthis now fid dy d tewak innorh

last_kday of monthis now lat by d tewek innoh

first_kday after is now fird cby o the week dter

first kday before isnow firt day of the wesk be
fore
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Type Description

Feature Free functions for date generators added. Functions are:
days until_weekday, days before weekday, next weekday,
and previous weekday.

days days_until _weekday(date, greg_weekday);
days days_bef ore_weekday(date, greg_weekday);
dat e next _weekday(date, greg_weekday)

dat e previous_weekday(date, greg_weekday)

Thanks to Bart Garst for this change.

Feature New experimental duration types added for months, years, and
weeks. These classes also provide mathematical operators for
use with date and time classes. Be aware that adding of months
or yearsatime or date past the 28th of a month may show non-
normal mathematical properties. Thisisaresult of ‘end-of-month'’
snapping used in the calculation. The last example below illus-
trates the issue.

mont hs m(12);

years y(1);

m==1vy; // true

days d(7);

weeks W 1);

d=w // true

ptime t(...);

t += nont hs(3);

dat e d(2004, Jan, 30);

d += nonths(1); //2004-Feb-29
d -= nonths(1); //2004-Jan-29

Input streaming is not yet implemented for these types. Thanks
to Bart Garst for this change.

Feature Unifying base classfor date_generators brought in to gregorian
namespace. See Print Holidays Example.

Feature Added constructors for date and ptime that alow for default
construction (both) and special values construction (ptime, both
now support this). Default constructors initialize the objects to
not_a date time (NADT).

ptime p_nadt(not_a_date_tine);
ptime p_posinf(pos_infin);
ptime p; // p == NADT

date d; // d == NADT

Thanks to Bart Garst for this change.
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Type

Feature

Feature

Bug Fix

Bug Fix

Description

Output streaming now supportswide stream output on compiler
/ standard library combinations that support wide streams. This
alows code like:

std::wstringstream wss;
dat e d(2003, Aug, 21);
wss << d;

Thanks to Bart Garst for this change.

Input streaming for date and time types is how supported on
both wide and narrow streams:

date d(not_a_date_tine);
std::stringstream ss("2000-FEB-29");
ss >> d; //Feb 29th, 2000
std::wstringstream ws("2000- FEB-29");
ws >> d; //Feb 29th, 2000

Thanksto Bart Garst for this change.

Fixed bug in duration_from_string() where a string formatted
with lessthan full amount of fractional digits created anincorrect
time_duration. With microsecond resolution for time durations
the string "1:01:01.010" created a time duration of
01:01:01.000010 instead of 01:01:01.010000

Fixed the specia value constructor for gregorian::date and
posix_time::ptime when constructing with min_date time or
max_date time. The wrong value was constructed for these.
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Changes from Boost 1.30 to 1.31 (date_time 1.01 to 1.02)
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Type

Bug Fix

Bug Fix

Bug Fix

Feature

Feature

Bug Fix

Bug Fix

Bug Fix

Feature

Feature

Feature

Feature

Description

Build configuration updated so dll, statically, and dynamically
linkable library files are now produced with MSV C compilers.
See Build/Compiler Information for more details.

Time_duration from_string is now correctly constructed from
a negative value. (ie "-0:39:00.000") Code provided by Bart
Garst.

Fixed many MSVC compiler warnings when compiled with
warning level 4.

Added prefix decrement operator (--) for date and timeiterators.
See Time lterators and Date Iterators for more details. Code
provided by Bart Garst.

Specia_values functionality added for date duration,
time_duration and time classes. Code provided by Bart Garst.

Fixed time_duration_traits calculation bug which was causing
time duration to be limited to 32bit range even when 64 bits
were available. Thanksto Joe de Guzman for tracking thisdown.

Provided additional operatorsfor durationtypes (eg: date dura
tion, time_duration). Thisincludes dividable by integer and fixes
to allow +=, -= operators. Thanks to Bart Garst for writing this
code. Also, the documentation of Calculations has been im-
proved.

Added typedefsto boost::gregorian gregorian_types.hpp various
date_generator function classes.

Added from_time _t function to convert time_t to a ptime.

Added a span function for combining periods. See date period
and time period docs.

Added a function to time_duration to get the total number of
secondsin aduration truncating any fractional seconds. In addi-
tion, other resolutions were added to allow for easy conversions.
For example

seconds(1l).total _mlliseconds() == 1000
seconds(1).total _m croseconds() == 1000000
hours(1l).total _mlliseconds() == 3600*1000 O
/13600 sec/ hour

seconds(1).total _nanoseconds() == 1000000000

Added output streaming operatorsfor the date generator classes
- partial_date, first_kday after, first_kday_before, etc. Thanks
to Bart Garst for this work.

173

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Type Description

Feature Added unary- operators for durations for reversing the sign of
atime duration. For example:

time_duration td(5,0,0); //5 hours
td = -td; //-5 hours

Thanks to Bart Garst for this work.

Feature Added support for parsing strings with ‘'month names. Thus
creating adate object from string now accepts multiple formats
("2003-10-31","2003-Oct-31", and "2003-October-31"). Thus,
date d = from_simple_string("2003-Feb-27") is now allowed.
A bad month name string ( from_simple_string(*2003-Some-
BogusMonthName-27")) will causeabad _month exception. On
most compilers the string compare is case insensitive. Thanks
to Bart Garst for this work.

Feature In addition to support for month names or numbers, functions
have been added to create date objects from multi-ordered date
strings. Ex: "January-21-2002", "2002-Jan-21", and "21-Jan-
2003". See Date Class for more details.

Bug-Fix Various documentation fixes. Thanksto Bart Garst for updates.

Changes from Boost 1.29 to 1.30 (date_time 1.00 to 1.01)

Notice: Theinterfaceto the partial_date class (see date_algorithms) was changed. The order of construction parameters was changed
which will cause some code to fail execution. This change was made to facilitate more generic local time adjustment code. Thus
instead of specifying partial_date pd(Dec,25) the code needs to be changed to partial_date pd(25, Dec);
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Type

Bug Fix

Feature

Feature

Feature

Feature

Bug Fix

Bug Fix

Bug Fix

Bug Fix

Bug Fix

Bug-Fix

Acknowledgements

Description

Added new experimental feature for Daylight Savings Time
calculations. This allows traits based specification of dst rules.

Added new interfacesto calculatejulian day and modified julian
day to the gregorian date class. See boost::gregorian::date.

Add new interfaceto calculate iso 8601 week number for adate.
See boost::gregorian::date.

Add aniso 8601 time date-time format (eg: YYYYMMDDTH-
HHMMSS) parsing function. See Class ptime for moreinform-
ation.

Added a length function to the period template so that both
date _periods and time_periods will now support this function.

Split Jamfiles so that libs/date_time/build/Jamfile only builds
library and /libs/date_time/libs/test/Jamfile which runs tests.

Fixed many minor documentation issues.

Removed the DATE_TIME_INLINE macro which was causing
link errors. Thismacro isno longer needed in projects using the
library.

Added missing typedef for year_iterator to gregorian_types.hpp

Fixed problem with gregorian ostream operators that prevented
the use of wide streams.

Tighten error handling for dates so that date(2002, 2, 29) will
throw abad _day of month exception. Previoudly the date would
beincorrectly constructed. Reported by sourceforge bug: 628054
among others.

Many people have contributed to the development of this library. In particular Hugo Duncan and Joel de Guzman for help with
porting to various compilers. For initial development of concepts and design Corwin Joy and Michael Kenniston deserve special
thanks. Also extra thanks to Michael for writing up the theory and tradeoffs part of the documentation. Dave Zumbro for initial in-
spiration and sage thoughts. Many thanks to boost reviewers and users including: William Seymour, Kjell Elster, Beman Dawes,
Gary Powell, Andrew Maclean, William Kempf, Peter Dimov, Chris Little, David Moore, Darin Adler, Gennadiy Rozental, Joachim
Achtzehnter, Paul Bristow, Jan Langer, Mark Rodgers, Glen Knowles, Matthew Denman, and George Heintzelman.
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Examples

Dates as Strings

Various parsing and output of strings.

Tuesday Cctober 9, 2001
An expected exception is next:
Exception: Month nunber is out of range 1..12

/* The following is a sinple exanple that shows conversi on of dates
* to and froma std::string
* Expected output:
* 2001- Cct-09
* 2001-10-09

~

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp"
#i ncl ude <i ostreanr
#i ncl ude <string>

i nt
mai n()

{

usi ng nanespace boost::gregori an;

try {
/1l The following date is in | SO 8601 extended format (CCYY- MV DD)
std::string s("2001-10-9"); //2001-Cctober-09
date d(fromsinple_string(s));
std::cout << to_sinple_string(d) << std::endl;

/1 Read | SO St andar d( CCYYMVDD) and out put | SO Ext ended
std::string ud("20011009"); //2001-Cct-09

date dil(fromundelimted_string(ud));

std::cout << to_iso_extended_string(dl) << std::endl

// Qutput the parts of the date - Tuesday COctober 9, 2001
date::ymd_type ynd = dl.year_nonth_day();
greg_weekday wd = d1.day_of _week();
std::cout << wd.as_long_string() << "
<< ynd. mont h. as_l ong_string() << "
<< ynd.day << ", " << ynd.year
<< std::endl

//Let's send in nonth 25 by accident and create an exception
std::string bad_date("20012509"); //2001-7??-09
std::cout << "An expected exception is next: " << std::endl
date wont _construct(fromundelimted_string(bad_date));
//use wont_construct so conpiler doesn't conplain, but you wont get here!
std::cout << "oh oh, you shouldn't reach this |line
<< to_iso_string(wont_construct) << std::endl

catch(std::exception& e) {
std::cout << " Exception: " << e.what() << std::endl
}
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return O

}

Days Alive

Calculate the number of days you have been living using durations and dates.

/* Short exanple that cal cul ates the nunber of days since user was born.
* Denonstrates conparisons of durations, use of the day_cl ock
* and parsing a date froma string
*/

#i ncl ude "boost/date_timnme/gregorian/gregorian. hpp"
#i ncl ude <i ostreanr

i nt
mai n()

{

usi ng namespace boost:: gregorian;
std::string s;
std::cout << "Enter birth day YYYY-MWDD (eg: 2002-02-01): "
std::cin >> s;
try {

date birthday(fromsinple_string(s))

date today = day_cl ock::local _day();

days days_alive = today - birthday;

days one_day(1);

if (days_alive == one_day) {

std::cout << "Born yesterday, very funny" << std::endl

}
else if (days_alive < days(0)) {
std::cout << "Not born yet, hmm " << days_alive. days()
<< " days" <<std::endl

}

el se {
std::cout << "Days alive: " << days_alive.days() << std::endl

}

}
catch(...) {
std::cout << "Bad date entered: " << s << std::endl

}

return O;

Days Between New Years

Calculate the number of daystill new years
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Provi des a sinple exanple of using a date_generator, and sinple
mat hermat i cal operatorations, to calcul ate the days since
New Years day of this year, and days until next New Years day.

E R I I

* Expected results:
* Addi ng together both durations will produce 366 (365 in a |leap year).
>/

#i ncl ude <i ostreanr

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp"

i nt
nmai n()

{
usi ng namespace boost::gregorian;

date today = day_cl ock::local _day();
partial _date new years_day(1, Jan);
//Subtract two dates to get a duration
days days_since_year_start = today - new_years_day. get _date(today.year());
std::cout << "Days since Jan 1l: " << days_since_year_start.days()
<< std::endl;

days days_until _year_start = new_years_day. get _date(today.year()+1) - today;
std::cout << "Days until next Jan 1: " << days_until _year_start.days()

<< std::endl
return O

Last Day of the Months

Example that gets a month and a year from the user and finds the last day of each remaining month of that year.
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/* Sinple programthat finds the | ast day of the given nonth
* then displays the last day of every nonth left in the given year.
>/

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp"
#i ncl ude <i ostreane

i nt
mai n()

{

usi ng nanespace boost::gregori an;

greg_year year (1400);
greg_rnonth month(1);

/1l get a nonth and a year fromthe user

try {
inty, m
std::cout << " Enter Year(ex: 2002):

std::cin >>vy;

year = greg_year(y);

std::cout << " Enter Month(1..12):
std::cin > m

nonth = greg_nonth(m;

}
catch(bad_year by) {
std::cout << "lInvalid Year Entered: " << by.what() << '\n'
<< "Using mnimumvalues for nonth and year." << std::endl
}

catch(bad_nonth bnm) {
std::cout << "Invalid Month Entered" << bmwhat() << '\n'
<< "Using mnimumvalue for nonth. " << std::endl

}

date start_of next_year(year+1, Jan, 1);
date d(year, nonth, 1);

/1 add another nonth to d until we enter the next year.

while (d < start_of _next_year){
std::cout << to_sinple_string(d.end_of _nmonth()) << std::endl
d += nonths(1);

}

return O

Localization Demonstration

The boost::date time library provides the ability to create customized locale facets. Date ordering, language, seperators, and abbre-
viations can be customized.
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/* The followi ng shows the creation of a facet for the output of
* dates in German (please forgive me for any errors in ny German --
* |'mnot a native speaker).
>/

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp"
#i ncl ude <i ostreane
#i ncl ude <al gorithne

/* Define a series of char arrays for short and | ong name strings
* to be associated with Gernman date output (US names will be

* retrieved fromthe locale). */

const char* const de_short_nonth_names[] =

{
"Jan", "Feb", "Mar", "Apr", "Mai", "Jun",
"Jul", "Aug", "Sep", "Ckt", "Nov", "Dez", "NAM

b

const char* const de_l ong_nonth_nanes[] =

{
"Januar", "Februar", "Marz", "April", "Mii",
"Juni", "Juli", "August", "Septenber", "Oktober"
"Novenber", "Dezenber", "N chtDerMnat"

b

const char* const de_l ong_weekday_nanes[] =

{
"Sonntag", "Montag", "D enstag", "Mttwoch",
"Donnerstag", "Freitag", "Sanstag"

b

const char* const de_short_weekday_nanes[] =

{
"Son", "Mon", "Die","Mt", "Don", "Fre", "Sanf

3

int main()

{

usi ng nanespace boost::gregori an;

/1 create some gregorian objects to output
date d1(2002, Cct, 1);

greg_nonth m = dl1. nonth();

greg_weekday wd = dl1.day_of _week();

/1 create a facet and a locale for Gernman dates
date_facet* german_facet = new date_facet();
std::cout.inbue(std::locale(std::locale::classic(), gernan_facet));

/'l create the German nane coll ections
date_facet::input_collection_type short_nonths, |ong_nonths,
short _weekdays, |ong_weekdays;

std:: copy(&de_short _nont h_nanes[ 0], &de_short_nont h_nanes[ 11],
std:: back_inserter(short_nonths));

std:: copy(&de_l ong_nont h_nanmes[ 0], &de_l ong_nont h_nanes[ 11],
std:: back_inserter(long_nonths));

std:: copy(&de_short _weekday_nanes[ 0], &de_short_weekday_nanes][ 6],
std:: back_inserter(short_weekdays));

std:: copy(&de_l ong_weekday_nanes[ 0], &de_l ong_weekday_nanes|[ 6],
std:: back_inserter (|l ong_weekdays));

/1 replace the default nanes with ours
/1 NOTE: date_generators and speci al _val ues were not repl aced as

180

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Boost.Date Time

/1l they are not used in this exanple

german_f acet - >short _nont h_names(short_nont hs);
german_f acet - >l ong_nont h_nanes(| ong_nont hs) ;
german_f acet - >short _weekday_nanes(short _weekdays);
german_f acet - >l ong_weekday_nanes(| ong_weekdays) ;

/1 output the date in German using short nonth nanes
german_facet - >f ormat (" %d. %n %) ;
std::cout << dl1 << std::endl; //01.10.2002

german_facet->nonth_format ("%8") ;
std::cout << m<< std::endl; //Cktober

german_f acet - >weekday_f ormat (" %A") ;

std::cout << wd << std::endl; //Dienstag

/1 Qutput the sane gregorian objects using US nanes
date_facet* us_facet = new date_facet();

std::cout.inbue(std::locale(std::locale::classic(), us_facet));
us_facet - >f or mat (" % %@/ %) ;

std::cout << dl1 << std::endl; // 10/01/2002

/1 English nanmes, iso order (year-nonth-day), '-' separator

us_facet - >f or mat (" %r- %- %d") ;
std::cout << dl1 << std::endl; // 2002-Cct-01

return O;

Date Period Calculations

Calculatesif adateisinan 'irregular' collection of periods using period calculation functions.
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/*
Thi s exanpl e denpnstrates a sinple use of periods for the calculation
of date information.

The exanple calculates if a given date is a weekend or holiday
given an exclusion set. That is, each weekend or holiday is
entered into the set as a tine interval. Then if a given date
is contained within any of the intervals it is considered to
be within the exclusion set and hence is a offtine.

CQut put :

Nunber Excluded Periods: 5

20020202/ 20020203

20020209/ 20020210

20020212/ 20020212

20020216/ 20020217

In Exclusion Period: 20020216 --> 20020216/ 20020217
20020223/ 20020224

*/

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp"
#i ncl ude <set>

#i ncl ude <al gorithne

#i ncl ude <i ostreanr

typedef std::set<boost::gregorian::date_period> date_period_set;

/1 Si mpl e popul ation of the exclusion set
dat e_peri od_set
gener at eExcl usi on()
{
usi ng nanespace boost::gregori an;
date_period periods_array[] =
{ date_period(date(2002, Feb, 2), date(2002, Feb, 4)),//weekend of 2nd-3rd
dat e_peri od(dat e( 2002, Feb, 9), date(2002, Feb, 11)),
dat e_peri od(dat e( 2002, Feb, 16), date(2002, Feb, 18)),
dat e_peri od(dat e( 2002, Feb, 23), date(2002, Feb, 25)),
dat e_peri od(dat e( 2002, Feb, 12), date(2002, Feb, 13))//a random hol i day 2-12
}

const int numperiods = sizeof (periods_array)/sizeof (date_period);

dat e_peri od_set ps;

//insert the periods in the set
std::insert_iterator<date_period_set> itr(ps, ps.begin());
std::copy(periods_array, periods_array+numperiods, itr );
return ps;

int main()
{

usi ng nanespace boost::gregori an;

dat e_period_set ps = generateExcl usion();
std::cout << "Nunber Excluded Periods: " << ps.size() << std::endl

date d(2002, Feb, 16);
date_period_set::const_iterator i = ps.begin();
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//print the periods, check for containnment
for (;i !'= ps.end(); i++) {
std::cout << to_iso_string(*i) << std::endl
//if date is in exclusion period then print it
if (i->contains(d)) {
std::cout << "In Exclusion Period:
<< to_iso_string(d) << " -->" << to_iso_string(*i)
<< std::endl
}
}

return O

Print Holidays

Thisis an example of using functors to define a holiday schedule
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Cenerate a set of dates using a collection of date generators
Qut put | ooks i ke:
Enter Year: 2002
2002-Jan-01 [ Tue]
2002- Jan-21 [ Mon]
2002- Feb- 12 [ Tue]
2002- Jul - 04 [ Thu]
2002- Sep- 02 [ Mon]
2002- Nov- 28 [ Thu]
2002- Dec- 25 [ Wed]
Nunber Hol i days: 7

E I I I I A

~

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp"
#i ncl ude <al gorithne

#i ncl ude <functional >

#i ncl ude <vector>

#i ncl ude <i ostreanr

#i ncl ude <set>

voi d
print_date(boost::gregorian::date d)
{
usi ng namespace boost:: gregorian;
#i f defined( BOOST_DATE_TI ME_NO_LOCALE)
std::cout << to_sinple_string(d) << " [" << d.day_of _week() << "]\n";
#el se
std::cout << d << " [" << d.day_of _week() << "]\n";
#endi f
}

i nt
main() {

std::cout << "Enter Year:
int year;
std::cin >> year;

usi ng nanmespace boost::gregorian;

//define a collection of holidays fixed by nonth and day
std::vector<year _based_generator*> holidays;

hol i days. push_back(new partial _date(1,Jan)); //Wstern New Year

hol i days. push_back(new partial date(4,Jul)); //US Independence Day
hol i days. push_back(new partial _date(25, Dec));//Christnmas day

//define a shorthand for the nth_day_of _the_week_in_nonth function object
typedef nth_day_of _the_week_in_nonth nth_dow,

/1'US | abor day

hol i days. push_back(new nth_dow(nth_dow. : first, Monday, Sep));
/1 MLK Day

hol i days. push_back(new nth_dow(nth_dow. :third, Monday, Jan));
/1 Pres day

hol i days. push_back(new nt h_dow(nt h_dow. : second, Tuesday, Feb));
/1 Thanksgi vi ng

hol i days. push_back(new nt h_dow(nt h_dow. : fourth, Thursday, Nov));
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typedef std::set<date> date_set;
date_set all _holi days;

for(std::vector<year_based_generator*>::iterator it = holidays. begin();
it !'= holidays.end(); ++it)
{

all _holidays.insert((*it)->get_date(year));
}

/lprint the holidays to the screen
std::for_each(all _holidays. begin(), all_holidays.end(), print_date);
std::cout << "Nunber Holidays: " << all_holidays.size() << std::endl

return O

Print Month

Simple utility to print out days of the month with the days of a month. Demontstrates date iteration (date_time::date _itr).
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This exanple prints all the dates in a nonth. It denobnstrates
the use of iterators as well as functions of the gregorian_cal endar

CQut put :

Enter Year: 2002
Enter Month(1..12): 2
2002- Feb-01 [Fri]
2002- Feb- 02 [ Sat]
2002- Feb- 03 [ Sun]
2002- Feb- 04 [ Mon]
2002- Feb- 05 [ Tue]
2002- Feb- 06 [ Wed]
2002- Feb- 07 [ Thu]

I I N S A T N S . N R N

~

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp"
#i ncl ude <i ostreane

i nt
nmai n()
{
std::cout << "Enter Year:
int year, nonth;
std::cin >> year;
std::cout << "Enter Month(1l..12):
std::cin >> nonth;

usi ng nanespace boost::gregori an;

try {
/1 Use the calendar to get the |last day of the nonth
int eomday = gregorian_cal endar::end_of _nonth_day(year, nonth);
dat e endOf Mont h(year, nont h, eom day) ;

//construct an iterator starting with firt day of the nonth
day_iterator ditr(date(year,nonth,1));
//1oop thru the days and print each one
for (; ditr <= endOf Month; ++ditr) {
#i f defined( BOOST_DATE_TI ME_NO_LOCALE)
std::cout << to_sinple_string(*ditr) << " ["

#el se
std::cout << *ditr << " ["
#endi f
<< ditr->day_of _week() << "]"
<< std::endl;
}
}

catch(std::exception& e) {

std::cout << "Error bad date, check your entry: \n"
<< " Details: " << e.what() << std::endl;

}

return O;

}

Month Adding

Adding a month to aday without the use of iterators.
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/* Sinple programthat uses the gregorian cal endar to progress by exactly
* one nonth, irregardl ess of how nany days are in that nonth

*

* This nethod can be used as an alternative to iterators
*/

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp"
#i ncl ude <i ostreanr

i nt
nmai n()
{

usi ng namespace boost::gregorian;

date d = day_cl ock::local _day();

add_nmonth nf(1);

date d2 = d + nf.get_offset(d);

std::cout << "Today is: " << to_sinple_string(d) << ".\n"
<< "One nmonth fromtoday will be: " << to_sinple_string(d2)
<< std::endl;

return O;

Time Math

Various types of calculations with times and time durations.
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/* Some sinple exanples of constructing and calculating with tines
* Qut put:
* 2002- Feb-01 00: 00: 00 - 2002- Feb-01 05: 04: 02. 001000000 = -5:04: 02. 001000000
*/

#i ncl ude "boost/date_tinme/posix_tine/posix_tine. hpp"
#i ncl ude <i ostreane

i nt

nmai n()

{
usi ng nanmespace boost:: posix_tine;
usi ng namespace boost::gregorian;

date d(2002, Feb,1); //an arbitrary date

//construct a tinme by adding up sonme durations durations
ptinme t1(d, hours(5)+m nutes(4)+seconds(2)+mllisec(l));
//construct a newtinme by subtracting sonme tines

ptime t2 = tl1 - hours(5)- mnutes(4)- seconds(2)- mllisec(1);
//construct a duration by taking the difference between tines
time_duration td =t2 - t1

std::cout << to_sinple_string(t2) << " -
<< to_sinple_string(tl) << " ="
<< to_sinmple_string(td) << std::endl

return O

Print Hours

Demonstrate time iteration, clock retrieval, and simple calculation.
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Print the remaining hours of the day

Uses the clock to get the local tine

Use an iterator to iterate over the renmining hours
Retrieve the date part froma tine

Expected Qut put sonething |ike:

2002- Mar - 08 16: 30: 59
2002- Mar-08 17: 30: 59
2002- Mar - 08 18: 30: 59
2002- Mar - 08 19: 30: 59
2002- Mar - 08 20: 30: 59
2002- Mar - 08 21: 30: 59
2002- Mar - 08 22: 30: 59
2002- Mar - 08 23: 30: 59
Time left till mdnight: 07:29:01

E I R S S I S S R I I

~

#i ncl ude "boost/date_tinme/posix_tine/posix_tine. hpp"
#i ncl ude <i ostreane

i nt
mai n()
{
usi ng nanespace boost:: posix_tine;
usi ng nanespace boost::gregori an;
//get the current tine fromthe clock -- one second resol ution

pti me now = second_cl ock::local _tinme();

/1 Get the date part out of the tine

date today = now. date();

date tommorrow = today + days(1);

ptinme tommorrow start(tomorrow); //mdnight

/literator adds by one hour
time_iterator titr(now hours(1));
for (; titr < tommorrow start; ++titr) {
std::cout << to_sinple_string(*titr) << std::endl;

}
time_duration renmaining = tonmorrow_start - now,
std::cout << "Tine left till mdnight:
<< to_sinple_string(renaining) << std::endl;
return O;
}
g

Local to UTC Conversion

Demonstrate utc to local and local to utc calculations including dst.
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Denonstrate conversions between a local tine and utc
CQut put :

UTC <--> New York while DST is NOT active (5 hours)
2001- Dec-31 19:00: 00 in New York is 2002-Jan-01 00: 00: 00 UTC tine
2002- Jan-01 00: 00: 00 UTC i s 2001-Dec-31 19:00: 00 New York tine

UTC <--> New York while DST is active (4 hours)
2002- May- 31 20:00: 00 in New York is 2002-Jun-01 00: 00: 00 UTC tine
2002- Jun-01 00: 00: 00 UTC i s 2002- May-31 20: 00: 00 New York tine

UTC <--> Arizona (7 hours)
2002- May-31 17:00: 00 in Arizona is 2002-Jun-01 00:00: 00 UTC ti ne

I I I S . A T S N R N

~

#i ncl ude "boost/date_tinme/posix_tine/posix_tine. hpp"
#i ncl ude "boost/date_tinme/local _tinme_adjustor. hpp"
#i ncl ude "boost/date_tinme/c_|local _tine_adjustor. hpp"
#i ncl ude <i ostreane

i nt

nmai n()

{
usi ng nanespace boost:: posix_tine;
usi ng nanespace boost::gregori an;

/1 This | ocal adjustor depends on the machine TZ settings-- highly dangerous!
t ypedef boost::date_tine::c_|local _adjustor<ptinme> |ocal _adj;
pti me t10(date(2002,Jan, 1), hours(7));
ptinme t11 = local _adj::utc_to_local (t10);
std::cout << "UTC <--> Zone base on TZ setting" << std::endl
std::cout << to_sinple_string(tll) << " in your TZis "

<< to_sinple_string(t1l0) << " UTC tinme "

<< std:: endl
time_duration td = t11 - t10
std::cout << "A difference of:

<< to_sinple_string(td) << std::endl

/leastern tinmezone is utc-5
typedef boost::date_tine::local _adjustor<ptine, -5, us_dst> us_eastern

ptinme t1(date(2001, Dec, 31), hours(19)); //5 hours b/f mdnight NY tine

std::cout << "\nUTC <--> New York while DST is NOT active (5 hours)"
<< std:: endl

ptinme t2 = us_eastern::local _to_utc(tl);

std::cout << to_sinple_string(tl) << " in New York is "
<< to_sinmple_string(t2) << " UTC time "
<< std:: endl

ptinme t3 = us_eastern::utc_to_local (t2);//back should be the sane
std::cout << to_sinple_string(t2) << " UTCis "

<< to_sinmple_string(t3) << " New York time "

<< "\n\n";

ptinme t4(date(2002, May, 31), hours(20)); //4 hours b/f midnight NY time
std::cout << "UTC <--> New York while DST is active (4 hours)" << std::endl
ptinme t5 = us_eastern::local _to_utc(t4);

std::cout << to_sinple_string(t4) << " in New York is "
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<< to_sinmple_string(t5) << " UTCtime "
<< std::endl;

ptinme t6 = us_eastern::utc_to_local (t5);//back should be the sane
std::cout << to_sinple_string(t5) << " UTCis "

<< to_sinple_string(t6) << " New York time "

<< "\n" << std::endl;

/1 Arizona tinmezone is utc-7 with no dst
typedef boost::date_tine::local _adjustor<ptine, -7, no_dst> us_arizona;

ptime t7(date(2002, May, 31), hours(17));
std::cout << "UTC <--> Arizona (7 hours)" << std::endl;
ptinme t8 = us_arizona::local _to_utc(t7);
std::cout << to_sinple_string(t7) << " in Arizonais "
<< to_sinple_string(t8) << " UTC time "
<< std::endl;

return O;

Time Periods

Demonstrate some simple uses of time periods.
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Ret ur ns:

cont ai ns 2002- Feb-01 03: 00: 05

intersected with

is

D S I I R

~

#i ncl ude "boost/date_tinme/posix_tine/posix_tine. hpp"
#i ncl ude <i ostreanr

usi ng nanmespace boost:: posix_tine;
usi ng nanespace boost::gregori an;

[ 2002- Feb- 01 00: 00: 00/ 2002- Feb- 01 23: 59: 59. 999999999]
[ 2002- Feb- 01 00: 00: 00/ 2002- Feb- 01 23: 59: 59. 999999999]
[ 2002- Feb- 01 00: 00: 00/ 2002- Feb- 01 03: 00: 04. 999999999]

[ 2002- Feb- 01 00: 00: 00/ 2002- Feb- 01 03: 00: 04. 999999999]

Sone sinple exanpl es of constructing and cal culating with tines

//Create a sinple period class to contain all the tines in a day

class day_period : public tinme_period

{
public:

day_period(date d) : tine_period(ptinme(d),//mdnight
pti nme(d, hours(24)))

{}
}s

i nt
nmai n()

{

date d(2002, Feb,1); //an arbitrary date
/la period that represents a day
day_period dp(d);

ptinme t(d, hours(3)+seconds(5)); //an arbitray tine on that day

if (dp.contains(t)) {

std::cout << to_sinple_string(dp) << " contains "

<< to_sinple_string(t) << std::endl
}
/la period that represents part of the day
ti me_period part_of day(ptinme(d, hours(0)), t);
/lintersect the 2 periods and print the results
if (part_of day.intersects(dp)) {

time_period result = part_of _day.intersection(dp);

std::cout << to_sinple_string(dp) << " intersected with\n"

<< to_sinple_string(part_of_day) << "

return O

Simple Time Zones

Example usage of custom_time_zone as well as posix_time_zone.

is \n"
<< to_sinple_string(result) << std::endl
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/* A sinple exanple for using a customtine_zone and a posix_tinme_zone.
>/

#i ncl ude "boost/date_tine/local _tine/local_tine.hpp"
#i ncl ude <i ostreanr

i nt
mai n()
{
usi ng nanespace boost;
usi ng nanespace | ocal _tine;
usi ng namespace gregori an;
using posix_tine::time_duration;

[***** custom_ tinme_zone ****x/

/1 create the dependent objects for a customtine_zone
ti me_zone_nanes tzn("Eastern Standard Tine", "EST"
"Eastern Daylight Tine", "EDI");

time_duration utc_offset(-5,0,0);

dst _adj ustnent _offsets adj _offsets(tinme_duration(l1,0,0),
time_duration(2,0,0),
time_duration(2,0,0));

/1 rules for this zone are:

/1 start on first Sunday of April at 2 am

/1 end on | ast Sunday of Cctober at 2 am

/Il so we use a first_last_dst_rule

first_day_of _the_week_in_nmonth start_rul e(Sunday, Apr);

| ast _day_of _the_week_i n_nonth end_rul e( Sunday, Cct);

shared_ptr<dst_calc_rule> nyc_rules(new first_last_dst_rule(start_rule
end_rule));

/1 create nore dependent objects for a non-dst customtine_zone

ti me_zone_nanes tzn2("Muntain Standard Tinme", "MST"

"too""Y; Il no dst neans enpty dst strings
time_duration utc_offset2(-7,0,0);
dst _adj ustment _of fsets adj _offsets2(tine_duration(0,0,0),
time_duration(0,0,0),
time_duration(0,0,0));
/1 no dst neans we need a null pointer to the rules
shared_ptr<dst_cal c_rul e> phx_rul es;

/1 create the customtine_zones
time_zone_ptr nyc_1(new customtine_zone(tzn, utc_offset,

adj _offsets, nyc_rules));
time_zone_ptr phx_1(new customtine_zone(tzn2, utc_offset2

adj _of fsets2, phx_rules));

[***** posiXx_time_zone *****/

/1 create posix_tine_zones that are the duplicates of the

/1 customtinme_zones created above. See posix_tinme_zone docunentation

/1 for details on full zone nanes.

std::string nyc_string, phx_string;

nyc_string = "EST-05: 00: 00EDT+01: 00: 00, M4. 1. 0/ 02: 00: 00, MLO. 5. 0/ 02: 00: 00"
/! nyc_string = "EST-05EDT, M4. 1. 0, MLO.5.0"; // shorter when defaults used
phx_string = "MST-07"; // no-dst

time_zone_ptr nyc_2(new posi x_tinme_zone(nyc_string));

ti me_zone_ptr phx_2(new posi x_tinme_zone(phx_string));

[***** show the sets are equal *****/
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std::cout << "The first zone is in daylight savings from\n "
<< nyc_1->dst _local _start_time(2004) << " through "
<< nyc_1->dst _local _end_tinme(2004) << std::endl;

std::cout << "The second zone is in daylight savings from\n "
<< nyc_2->dst _local _start_time(2004) << " through "
<< nyc_2->dst _local _end_tinme(2004) << std::endl;
std::cout << "The third zone (no daylight savings):\n "
<< phx_1->std_zone_abbrev() << " and "
<< phx_1->base_utc_offset() << std::endl
std::cout << "The fourth zone (no daylight savings):\n "
<< phx_2->std_zone_abbrev() << " and "
<< phx_2->base_utc_offset() << std::endl

return O

Daylight Savings Calc Rules

Example of creating various Daylight Savings Calc Rule objects.
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/* A sinple exanple for creating various dst_calc_rul e instances
>/

#i ncl ude "boost/date_tinme/gregorian/gregorian. hpp"
#i ncl ude "boost/date_tine/local _tine/local_tine.hpp"
#i ncl ude <i ostreane

i nt

mai n()

{
usi ng nanespace boost;
usi ng nanespace | ocal _tine;
usi ng namespace gregori an;

[***** create the necessary date_generator objects *****/

/1 starting generators

first_day_of the_week_in_nmonth fd_start(Sunday, Muy);

| ast _day_of the_week_in_nonth |d_start(Sunday, May);

nth_day_of the_week_in_nonth nkd_start(nth_day_of the_week_in_nonth::third,

Sunday, My);

partial _date pd_start(1, May);

/1 ending generators

first_day_of the_week_in_nmonth fd_end(Sunday, Cct);

| ast _day_of _the_week_in_nonth | d_end(Sunday, Cct);

nt h_day_of _the_week_in_nonth nkd_end(nth_day_of the_week_in_nonth::third,
Sunday, Cct);

partial _date pd_end(31, Cct);

[***** create the various dst_calc_rule objects *****/

dst _calc_rule_ptr pdr(new partial _date_dst_rule(pd_start, pd_end));

dst _calc_rule_ptr flr(new first_last_dst_rule(fd_start, |d_end));

dst _calc_rule_ptr Ilr(new last_last_dst _rule(ld_start, Id_end));

dst _calc_rule_ptr nlr(new nth_last_dst_rule(nkd_start, |Id_end));

dst _calc_rule_ptr ndr(new nth_day_of the_week_in_nonth_dst_rul e(nkd_start,
nkd_end));

return O

Flight Time Example

This example shows a program that cal culates the arrival time of a plane that flys from Phoenix to New York. During the flight New
York shiftsinto daylight savings time (Phoenix doesn't because Arizona doesn't use dst).
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#i ncl ude "boost/date_tine/local _tine/local_tine.hpp"
#i ncl ude <i ostreanr

/* This exanple shows a programthat calculates the arrival tinme of a plane
* that flys from Phoenix to New York. During the flight New York shifts
* into daylight savings tine (Phoenix doesn't because Arizona doesn't use
* dst).
*/
int main()

usi ng nanmespace boost::gregorian;
usi ng namespace boost::|ocal _tine;
usi ng namespace boost: : posix_ti ne;

//setup sone tinezones for creating and adjusting |ocal tines

/1 This user editable file can be found in |ibs/date_tine/data.

t z_dat abase tz_db;

tz_db.load _fromfile("date_ tinme_zonespec.csv")

time_zone_ptr nyc_tz = tz_db.time_zone_fromregion("Anerical New York")
/lUse a

ti me_zone_ptr phx_tz(new posix_tine_zone("MST-07:00:00"))

/11 ocal departure tinme in phoenix is 11 pmon april 2 2005
/1 (ny changes to dst on apr 3 at 2 am
| ocal _date_tinme phx_departure(date(2005, Apr, 2), hours(23),
phx_tz,
| ocal _date_tine:: NOT_DATE_TI ME_ON_ERRCR) ;

time_duration flight_length
| ocal _date_tinme phx_arrival
| ocal _date_tinme nyc_arrival

hours(4) + mnutes(30);
phx_departure + flight_length;
phx_arrival .local _time_in(nyc_tz);

std::cout << "departure phx tine: " << phx_departure << std::endl
std::cout << "arrival phx tine: " << phx_arrival << std::endl
std::cout << "arrival nyc tine: " << nyc_arrival << std::endl

Seconds Since Epoch

Example of calculating seconds elapsed since epoch (1970-Jan-1) using local_date time.
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Thi s exanpl e denpbnstrates the use of the tine zone database and
local time to calculate the nunber of seconds since the UTC

time_t epoch 1970-01-01 00:00:00. Note that the selected tinmezone
coul d be any tinmezone supported in the tine zone database file which
can be nodified and updated as needed by the user.

To solve this problemthe followi ng steps are required

1) Get a tinmezone fromthe tz database for the local tine

2) Construct a local tine using the tinezone

3) Construct a posix_tine::ptine for the tine_t epoch tine
4) Convert the local _time to utc and subtract the epoch tine

I R A S R S S R

~

#i ncl ude "boost/date_tine/local _tine/local_tine.hpp"
#i ncl ude <i ostreane

int main()

{
usi ng nanespace boost::gregori an;
usi ng nanespace boost::local _tine;
usi ng nanespace boost:: posix_tine;

t z_dat abase tz_db;

try {
tz_db.load_fromfile("../data/date_tine_zonespec.csv");

}catch(data_not _accessi bl e dna) {
std::cerr << "Error with time zone data file: " << dna.what() << std::endl
exi t (EXI T_FAl LURE) ;

}catch(bad_field _count bfc) {
std::cerr << "Error with time zone data file: " << bfc.what() << std::endl
exi t (EXI T_FAl LURE) ;

}

time_zone_ptr nyc_tz = tz_db.time_zone_fromregi on("Anerical/ New_York");
date i n_dat e(2004, 10, 04);
time_duration td(12, 14, 32);
/1 construct with local tinme value
/1 create not-a-date-tinme if invalid (eg: in dst transition)
| ocal _date_tine nyc_time(in_date,
td,
nyc_tz,
| ocal _date_tine:: NOT_DATE_TI ME_ON_ERROR) ;

std::cout << nyc_tine << std::endl

ptine tinme_t_epoch(date(1970,1,1));
std::cout << tine_t_epoch << std::endl

/1 first convert nyc_tinme to utc via the utc_tine()
/1 call and subtract the ptine.
time_duration diff = nyc_time.utc_tinme() - time_t_epoch

/| Expect ed 1096906472
std::cout << "Seconds diff: " << diff.total_seconds() << std::endl

197

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Library Reference

The following is a detailed reference of the date_time library. A click on any of the reference links will take you to a list of the
header files found in that section. Following one of those links will take you to alist of the items declared in that header file. Further
sublinks take you to detailed descriptions of each individual item.

Date Time Reference
Header <boost/date_time/adjust_functors.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenane date_type> class day_functor;
t enpl at e<t ypenane date_type> class nonth_functor;
t enpl at e<t ypenane date_type> class week_functor;
t enpl at e<t ypenane date_type> class year_functor;

}
}

Class template day_functor

boost::date_time::day_functor — Functor to iterate a fixed number of days.
Synopsis

/'l In header: <boost/date_tinme/adjust_functors. hpp>
t enpl at e<t ypenane date_type>
class day_functor {
public:
/'l types
typedef date_type::duration_type duration_type;

/'l construct/copy/destruct
day_functor(int);

/1 public nmenber functions

duration_type get_offset(const date_type & const;
duration_type get_neg_of fset(const date_type & const;

Description
day_f unct or public construct/copy/destruct

L day_functor(int f);

day_funct or public member functions

duration_type get_offset(const date_type & d) const;

duration_type get_neg_of fset(const date_type & d) const;
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Class template month_functor

boost::date_time::month_functor — Provides calculation to find next nth month given a date.
Synopsis

/'l In header: <boost/date_tine/adjust_functors. hpp>
t enpl at e<t ypenane date_type>
class nonth_functor {
public:
/'l types
typedef date_type::duration_type duration_type;
typedef date_type::cal endar_type cal _type;
typedef cal _type::ynd_type ynd_type;
typedef cal _type::day_type day_type;

/1 construct/copy/destruct
nont h_functor(int);

/1 public nmenber functions

duration_type get_offset(const date_type & const;
duration_type get _neg of fset(const date_type & const;

Description

This adjustment function provides the logic for 'month-based' advancement on a ymd based calendar. The policy it uses to handle
the non existant end of month daysisto back up to the last day of the month. Also, if the starting dateis the last day of a month, this
functor will attempt to adjust to the end of the month.

mont h_f unct or public construct/copy/destruct

L nont h_functor(int f);

mont h_f unct or public member functions

duration_type get_offset(const date_type & d) const;

duration_type get_neg_of fset(const date_type & d) const;

Returns a negative duration_type.

Class template week_functor

boost::date_time::week functor — Functor to iterate a over weeks.
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Synopsis

/'l In header: <boost/date_tinme/adjust_functors. hpp>
t enpl at e<t ypenane date_type>
cl ass week_functor {
publi c:
/'l types
typedef date_type::duration_type duration_type;
typedef date_type::cal endar _type cal endar_type;

/'l construct/copy/ destruct
week_functor(int);

/1 public nmenber functions

duration_type get_offset(const date_type & const;
duration_type get_neg _of fset(const date_type & const;

Description

week_f unct or public construct/copy/destruct
1 . _
week _functor(int f);

week_f unct or public member functions

duration_type get_offset(const date_type & d) const;

duration_type get_neg_of fset(const date_type & d) const;

Class template year_functor

boost::date time::year_functor — Functor to iterate by ayear adjusting for leap years.
Synopsis

/1 I'n header: <boost/date_tinme/adjust_functors. hpp>

t enpl at e<t ypenane date_type>
cl ass year _functor {
public:
/'l types
typedef date_type::duration_type duration_type;

/'l construct/copy/ destruct
year _functor(int);

/1 public menber functions
duration_type get_offset(const date_type &) const;
duration_type get_neg_of fset(const date_type & const;
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Description

year _functor public construct/copy/destruct

year _functor(int f);

year _functor public member functions

duration_type get_offset(const date_type & d) const;

2. duration_type get_neg_of fset(const date_type & d) const;

Header <boost/date _time/c_local time_adjustor.hpp>

Time adjustment cal culations based on machine

namespace boost {
nanmespace date_tine {
tenpl at e<typenane time_type> class c_| ocal _adjustor;
}
}

Class template c_local_adjustor

boost::date_time::c_local_adjustor — Adjust to / from utc using the C API.
Synopsis

/'l 1In header: <boost/date_time/c_|ocal _tinme_adjustor.hpp>

t enpl at e<t ypenane time_type>
class c_l ocal _adjustor {

publi c:
/'l types
typedef tine_type::time_duration_type tine_duration_type;
typedef tinme_type::date_type dat e_type;
typedef date_type::duration_type dat e_dur ati on_type;

/'l public static functions
static time_type utc_to_local (const time_type &);

Description
Warning!!! This class assumes that timezone settings of the machine are correct. This can be a very dangerous assumption.

c_l ocal _adj ust or public static functions
static time_type utc_to_local (const time_type & t);

Convert a utc timeto local time.
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Header <boost/date_time/c_time.hpp>

Provide workarounds related to the ctime header

nanespace std {
} nanespace boost {
nanespace date_tine {
struct c_tineg;

}
}

Struct c_time

boost::date_time::c_time — Provides a uniform interface to some 'ctime’ functions.
Synopsis
/'l In header: <boost/date_tinme/c_time. hpp>

struct c_tinme {

/1 public static functions

static std::tm* localtine(const std::tine_t *, std::tm?*);
static std::tm* gntinme(const std::tine_t *, std::tm?*);
static std::tm* localtine(const std::tine_t *, std::tm?*);
static std::tm* gntinme(const std::tine_t *, std::tm?*);

b

Description

Provides auniform interface to some ctime functions and their '_r' counterparts. The'_r' functions require a pointer to a user created
std::tm struct whereas the regular functions use a staticly created struct and return a pointer to that. These wrapper functions require
the user to create a std::tm struct and send in apointer to it. This struct may be used to store the resulting time. The returned pointer
may or may not point to this struct, however, it will point to the result of the corresponding function. All functions do proper
checking of the C function results and throw exceptions on error. Therefore the functions will never return NULL.

c_time public static functions
static std::tm™* localtine(const std::tine_t * t, std::tm?* result);
requires a pointer to a user created std::tm struct

2. static std::tm* gntinme(const std::tine_t *

t, std::tm?* result);
requires a pointer to a user created std::tm struct

static std::tm* localtime(const std::tinme_t * t, std::tm?* result);
requires a pointer to a user created std::tm struct

static std::tm* gnmtinme(const std::tine_t * t, std::tm* result);

requires a pointer to a user created std::tm struct
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Header <boost/date_time/compiler_config.hpp>
Header <boost/date_time/constrained_value.hpp>

nanespace boost {
nanespace CV {
t enpl at e<t ypenane val ue_polici es> cl ass constrai ned_val ue;
tenpl at e<typenane rep_type, rep_type mn_value, rep_type max_val ue,
typenane exception_type>
cl ass sinpl e_exception_policy;

/!l Represent a min or max violation type.
enumviolation_enum{ mn_violation, max_violation };
}
}

Class template constrained_value

boost::CV::constrained_value — A template to specify a constrained basic value type.
Synopsis

/1 I'n header: <boost/date_tine/constrained_val ue. hpp>

t enpl at e<t ypenane val ue_pol i ci es>
cl ass constrained _val ue {
publi c:
/'l types
t ypedef val ue_policies::value_type val ue_type;

/'l construct/copy/ destruct
constrai ned_val ue(val ue_type);
constrai ned_val ue & operator=(val ue_type);

/1 public menber functions
operator val ue_type() const;

/1 public static functions
static val ue_type max BOOST_PREVENT_MACRO _SUBSTI TUTI ON() ;
static val ue_type m n BOOST_PREVENT_MACRO _SUBSTI TUTI ON() ;

/1 private nenmber functions
voi d assign(val ue_type);

Description

Thistemplate provides a quick way to generate an integer type with a constrained range. The type provides for the ability to specify
the min, max, and and error handling policy.

value policies A class that provides the range limits via the min and max functions as well as a function on_error that determines
how errors are handled. A common strategy would be to assert or throw and exception. The on_error is passed both the current value
and the new value that isin error.

const r ai ned_val ue public construct/copy/destruct

constrai ned_val ue(val ue_type val ue);
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constrai ned_val ue & operator=(val ue_type v);

const rai ned_val ue public member functions
operator value_type() const;

Coerce into the representation type.

const r ai ned_val ue public static functions

L static val ue_type max BOOST_PREVENT_ MACRO SUBSTI TUTI ON() ;
Return the max allowed value (traits method)

static val ue_type mn BOOST_PREVENT_MACRO_SUBSTI TUTI ON() ;

Return the min allowed value (traits method)

const r ai ned_val ue private member functions

L voi d assign(val ue_type val ue);

Class template simple_exception_policy

boost::CV::simple_exception_policy — Template to shortcut the constrained_value policy creation process.

Synopsis

/1 I'n header: <boost/date_tine/constrained_val ue. hpp>

tenpl at e<t ypenane rep_type, rep_type m n_val ue, rep_type max_val ue,
typenanme exception_type>
cl ass sinpl e_exception_policy {
public:
/'l types
t ypedef rep_type val ue_type;

/'l menber cl asses/structs/unions
struct exception_w apper : public exception_type {

/1 public menber functions
operator std::out_of _range() const;

b

/1 public static functions

static rep_type nmin BOOST_PREVENT_MACRO SUBSTI TUTI ON() ;
static rep_type max BOOST_PREVENT_MACRO SUBSTI TUTI ON() ;
static void on_error(rep_type, rep_type, violation_enum;
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Description

si nmpl e_excepti on_pol i cy public static functions

static rep_type min BOOST_PREVENT_MACRO SUBSTI TUTI ON()
static rep_type nmax BOOST_PREVENT_MACRO SUBSTI TUTI ON()

static void on_error(rep_type, rep_type, violation_enum;

Struct exception_wrapper

boost::CV::simple_exception_policy::exception_wrapper
Synopsis

/'l 1n header: <boost/date_tinme/constrained_val ue. hpp>

struct exception_w apper : public exception_type {
/1 public nmenber functions

operator std::out_of _range() const;

e

Description

excepti on_wr apper public member functions

operator std::out_of_range() const;

Header <boost/date_time/date.hpp>

nanespace boost {
nanespace date_tine {
tenpl ate<typenane T, typenane cal endar, typenane duration_type_> class date

}
}

Class template date

boost::date_time::date — Representation of timepoint at the one day level resolution.
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Synopsis

/'l In header: <boost/date_tine/date.hpp>

tenpl at e<typenane T, typenane cal endar, typenane duration_type_>
class date :
private boost::|ess_than_conparabl e< T, boost::equality_conparable< T > >

{

public:
/'l types
typedef T date_type;
t ypedef cal endar cal endar _t ype;
typedef calendar::date_traits_type traits_type;
typedef duration_type_ duration_type;
t ypedef cal endar::year_type year _type;
t ypedef cal endar:: nonth_type nont h_type;
typedef cal endar:: day_type day_type;
typedef cal endar::ynd_type ynd_type;

typedef cal endar::date_rep_type date_rep_type;
t ypedef cal endar::date_int_type date_int_type;
t ypedef cal endar:: day_of week_type day_of week_type;

/'l construct/copy/ destruct

dat e(year _type, nonth_type, day_type);
dat e(const ynd_type &);

explicit date(date_int_type);

explicit date(date_rep_type);

/1 public nmenber functions

year _type year() const;

nont h_t ype nont h() const;

day_type day() const;

day_of week_type day_of week() const;

ynd_type year _nonth_day() const;

bool operator<(const date_type &) const;

bool operator==(const date_type & const;

bool is_special () const;

bool is_not_a date() const;

bool is_infinity() const;

bool is_pos_infinity() const;

bool is_neg_infinity() const;

speci al _val ues as_special () const;

duration_type operator-(const date_type &) const;
date_type operator-(const duration_type &) const;
dat e_type operator-=(const duration_type &);
date_rep_type day_count() const;

dat e_type operator+(const duration_type &) const;
dat e_type operator+=(const duration_type &);

Description

The date templ ate represents an interface shell for a date class that is based on ayear-month-day system such as the gregorian or iso
systems. It provides basic operations to enable cal culation and comparisons.

Theory

This date representation fundamentally departs from the C tm struct approach. The goal for thistype isto provide efficient date op-
erations (add, subtract) and storage (minimize spaceto represent) in aconcrete class. Thus, the date uses acount internally to represent
aparticular date. The calendar parameter defines the policies for converting the the year-month-day and internal counted form here.
Applications that need to perform heavy formatting of the same date repeatedly will perform better by using the year-month-day
representation.
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Internally the date uses a day number to represent the date. This is a monotonic time representation. This representation allows for
fast comparison aswell assimplifying the creation of writing numeric operations. Essentially, theinternal day number islike adjusted
julian day. The adjustment is determined by the Epoch date which is represented as day 1 of the calendar. Day O is reserved for
negative infinity so that any actual date is automatically greater than negative infinity. When a date is constructed from a date or
formatted for output, the appropriate conversions are applied to create the year, month, day representations.

dat e public construct/copy/destruct

date(year_type y, nmonth_type m day_type d);

2. date(const ynd_type & ynd);

explicit date(date_int_type days);

Thisis a private constructor which allows for the creation of new dates. It is not exposed to users since that would require class
users to understand the inner workings of the date class.

explicit date(date_rep_type days);

dat e public member functions

L year _type year() const;
2. .
nont h_t ype nonth() const;
3. )
day_type day() const;
4, .
day_of week_type day_of week() const;
5. .
ymd_type year_nonth_day() const;
6. .
bool operator<(const date_type & rhs) const;
7. L .
bool operator==(const date_type & rhs) const;
8.

bool is_special () const;
check to seeif dateis a specia value

bool is_not_a date() const;
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check to seeif dateis not avalue

10 bool is_infinity() const;
check to seeif date is one of the infinity values
n bool is_pos_infinity() const;
check to seeif date is greater than all possible dates
2 bool is_neg_infinity() const;
check to seeif date is greater than all possible dates
speci al _val ues as_special () const;
return as a special value or anot_special if anormal date

1 duration_type operator-(const date_type & d) const;

date_type operator-(const duration_type & dd) const;

date_type operator-=(const duration_type & dd);

17 date_rep_type day_count() const;

dat e_type operator+(const duration_type & dd) const;

date_type operator+=(const duration_type & dd);

Header <boost/date_time/date_clock_device.hpp>

namespace boost {
namespace date_tinme {
t enpl at e<t ypenane date_type> cl ass day_cl ock;
}
}

Class template day_clock

boost::date time::day _clock — A clock providing day level services based on C time t capabilities.
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Synopsis

/'l 1n header: <boost/date_tinme/date_cl ock_device. hpp>
t enpl at e<t ypenane date_type>
cl ass day_cl ock {
publi c:
/'l types
typedef date_type::ynd_type ynd_type;
/1 public static functions
static date_type |ocal _day();
static date_type::ynd_type | ocal _day_ynd();
static date_type::ynd_type universal _day_ynd();
static date_type universal _day();
/1 private static functions
static ::std::tm* get_local _time(std::tm&);
static ::std::tm* get_universal _time(std::tm &);

Description

This clock uses Posix interfaces as its implementation and hence uses the timezone settings of the operating system. Incorrect user
settings will result in incorrect results for the callsto local_day.

day_cl ock public static functions
static date_type |ocal _day();
Get the local day as a date type.
static date_type::ymd_type |ocal day_ynd();
Get the local day asaymd type.
static date_type::ynd_type universal _day_ynd();
Get the current day in universal date asaymd_type.
4.

static date_type universal _day();

Get the UTC day as a date type.
day_cl ock private static functions

L static ::std::tm* get_local _time(std::tm& result);

static ::std::tm* get_universal _time(std::tm& result);
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Header <boost/date_time/date_defs.hpp>

namespace boost {
namespace date_tine {

/1 An enuneration of weekday nanes.
enum weekdays { Sunday, Monday, Tuesday, Wednesday, Thursday, Fri day,
Sat urday };

/1 Sinmple enumto allow for nice programm ng with Jan, Feb, etc.
enum nont hs_of _year { Jan = =1, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep,
Cct, Nov, Dec, Not AMonth, NumMbnths };

Header <boost/date_time/date_duration.hpp>

nanespace boost {
nanespace date_tine {
tenpl at e<typenane duration_rep_traits> class date_duration;

struct duration_traits_adapted;
struct duration_traits_|ong;

}
}

Class template date_duration

boost::date_time::date_duration — Duration type with date level resolution.

210

render

httpo://www.renderx.com/


http://www.boost.org/doc/libs/release/doc/html/../../../../boost/date_time/date_defs.hpp
http://www.boost.org/doc/libs/release/doc/html/../../../../boost/date_time/date_duration.hpp
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Synopsis

/'l 1n header: <boost/date_tine/date_duration. hpp>

tenpl at e<typenane duration_rep_traits>
class date_duration : private boost::less_than_conparabl el< date_duration< duration_rep_traits O
>, boost::equality_conparabl el< date_duration< duration_rep_traits >, boost::addabl el< date_durO
ation< duration_rep_traits >, boost::subtractabl el< date _duration< duration_rep_traits >, boost::di O
vi dabl e2< date_duration< duration_rep_traits >, int >>>> >
{
publi c:

/'l types

typedef duration_rep_traits::int_type duration_rep_type

typedef duration_rep_traits::inpl_type duration_rep

/'l construct/copy/ destruct

explicit date_duration(duration_rep);

dat e_dur ati on(speci al _val ues);

dat e_duration(const date_duration< duration_rep_traits > &)

/1 public nmenber functions

duration_rep get_rep() const;

bool is_special () const;

duration_rep_type days() const;

bool operator==(const date_duration & const;
bool operator<(const date_duration & const
date_duration & operator-=(const date_duration &)
date_duration & operator+=(const date_duration &)
dat e_duration operator-() const

date_duration & operator/=(int);

bool is_negative() const;

/1 public static functions

static date_duration unit()

b
Description
dat e_dur ati on public construct/copy/destruct
explicit date_duration(duration_rep day_count)
Construct from aday count.

2. dat e_dur ati on(speci al _val ues sv)

construct from special_values - only works when instantiated with dur ati on_t rai t s_adapt ed
3. dat e_duration(const date_duration< duration_rep_traits > & other)

Construct from another dat e_dur at i on (Copy Constructor)

dat e_dur ati on public member functions
duration_rep get_rep() const;

returns days _asit'sinstantiated type - used for streaming
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bool is_special () const;

duration_rep_type days() const;

returns days as value, not object.

4. bool operator==(const date_duration & rhs) const;
Equality.

5. bool operator<(const date_duration & rhs) const;
Less.

6.

date_duration & operator-=(const date_duration & rhs);

Subtract another duration
<ndash></ndash>
result is signed.

date_duration & operator+=(const date_duration & rhs);

Add aduration
<ndash></ndash>
result is signed.

date_duration operator-() const;
unary- Allows for dd = -date_duration(2); -> dd == -2
date_duration & operator/=(int divisor);
Division operations on a duration with an integer.
10

bool is_negative() const;

return sign information

dat e_dur ati on public static functions
static date _duration unit();

Returns the smallest duration
<ndash></ndash>
used by to calculate ‘end'.

Struct duration_traits_adapted

boost::date_time::duration_traits_adapted
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Synopsis
/'l 1n header: <boost/date_tine/date_duration. hpp>

struct duration_traits_adapted {
/'l types
t ypedef |ong int_type;
typedef boost::date_tine::int_adapter< long > inpl_type;

/1 public static functions
static int_type as_nunber(inpl _type);

Description

Struct for instantiating date duration WITH special values functionality. Allows for transparent implementation of either
date duration<long> or date_duration<int_adapter<long> >

duration_traits_adapted public static functions

static int_type as_nunber(inpl_type i);

Struct duration_traits_long

boost::date_time::duration_traits long
Synopsis
/'l In header: <boost/date_tinme/date_duration. hpp>

struct duration_traits_long {
/'l types
typedef |ong int_type;
typedef |ong inpl _type;

/1 public static functions
static int_type as_numnber (inpl_type);

Description

Struct for instantiating date duration with NO special values functionality. Allows for transparent implementation of either
date_duration<long> or date_duration<int_adapter<long> >

duration_traits_| ong public static functions

static int_type as_nunber (inpl_type i);
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Header <boost/date_time/date_duration_types.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenane base_confi g> cl ass nont hs_durati on;
t enpl at e<t ypenane duration_config> cl ass weeks_duration;
tenpl at e<typenane t> cl ass years_duration;
}
}

Class template months_duration

boost::date_time::months_duration — additional duration type that represents alogical month
Synopsis

/1 I'n header: <boost/date_tine/date_duration_types. hpp>

t enpl at e<t ypenane base_confi g>
class nonths_duration {
publi c:

/'l construct/copy/ destruct

nont hs_duration(int_rep);

nont hs_dur ati on(speci al _val ues) ;

/1 public nmenber functions

i nt_rep nunber _of _nonths() const;

duration_type get_neg_of fset(const date_type & const;
duration_type get_offset(const date_type & const;
bool operator==(const nonths_type &) const;

bool operator!=(const nonths_type &) const;

nont hs_t ype operator +(const nonths_type &) const;
nont hs_type & operator+=(const nmonths_type &);
nont hs_t ype operator-(const nonths_type &) const;
nont hs_type & operator-=(const nmonths_type &);
nont hs_t ype operator*(const int_type) const;

nont hs_type & operator*=(const int_type);

nont hs_type operator/(const int_type) const;

nont hs_type & operator/=(const int_type);

nont hs_t ype operator+(const years_type & const;
nont hs_type & operator+=(const years_type &);

nont hs_t ype operator-(const years_type & const;
nont hs_type & operator-=(const years_type &);

Description

A logical month enablesthingslike: "date(2002,Mar,2) + months(2) -> 2002-May2". If the dateis alast day-of-the-month, the result
will aso be alast-day-of-the-month.

mont hs_dur ati on public construct/copy/destruct

nont hs_duration(int_rep num;

2. nont hs_dur ati on(speci al _val ues sv);
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mont hs_dur ati on public member functions

1

1

int_rep nunber_of _nonths() const;

duration_type get_neg offset(const date_type & d) const;

returns a negative duration

duration_type get_offset(const date_type & d) const;

bool

bool

nont hs_t ype

nont hs_t ype

nont hs_t ype

nont hs_t ype

nont hs_t ype

nont hs_t ype

nont hs_type

nont hs_t ype

nont hs_t ype

nont hs_t ype

nont hs_t ype

oper at or ==( const

oper at or! =( const

nont hs_type & rhs) const;

nont hs_type & rhs) const;

oper at or +( const

nont hs_type & rhs) const;

& operator+=(const nmonths_type & rhs);

oper at or - (const

nont hs_type & rhs) const;

& operator-=(const nmonths_type & rhs);

oper at or *( const

int_type rhs) const;

& oper at or *=( const

int_type rhs);

oper at or/ (const

int_type rhs) const;

& operator/ =(const

int_type rhs);

operator +(const years_type & y) const;

& operator+=(const years_type & y);

operator-(const years_type & y) const;
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e nont hs_type & operator-=(const years_type & y)

Class template weeks_duration

boost::date_time::weeks duration — Additional duration type that represents a number of n*7 days.
Synopsis

/1 I'n header: <boost/date_tine/date_duration_types. hpp>

t enpl at e<t ypenane duration_config>
cl ass weeks_duration
public boost::date_tine::date_duration< duration_config >

{

publi c:

/'l construct/copy/ destruct

weeks_duration(typenane duration_config::inpl_type);
weeks_duration(speci al _val ues);

b

Description

weeks_dur at i on public construct/copy/destruct

weeks_duration(typenane duration_config::inpl_type w;

weeks_duration(speci al _val ues sv);

Class template years_duration

boost::date_time::years duration — additional duration type that represents alogical year
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Synopsis

/'l I'n header: <boost/date_tine/date_duration_types. hpp>

t enpl at e<t ypenane t>

class years_duration {

publi c:
/'l construct/copy/ destruct
years_duration(int_rep);
years_durati on(special _val ues);

/1 public nmenber functions

int_rep nunber_of years() const;

duration_type get_neg_of fset(const date_type & const;
duration_type get_offset(const date_type & const;
bool operator==(const years_type &) const;

bool operator!=(const years_type &) const;
years_type operator+(const years_type & const;
years_type & operator+=(const years_type &);
years_type operator-(const years_type & const;
years_type & operator-=(const years_type &);
years_type operator*(const int_type) const;
years_type & operator*=(const int_type);
years_type operator/(const int_type) const;
years_type & operator/=(const int_type);

nmont hs_t ype operator +(const nonths_type & const;
nmont hs_t ype operator-(const nonths_type & const;

Description

A logical year enables things like: "date(2002,Mar,2) + years(2) -> 2004-Mar-2". If the date is a last day-of-the-month, the result
will also be alast-day-of-the-month (ie date(2001-Feb-28) + years(3) -> 2004-Feb-29).

years_durati on public construct/copy/destruct

years_duration(int_rep num;

years_duration(speci al _val ues sv);

years_dur at i on public member functions

L int_rep nunber_of _years() const;

duration_type get_neg_of fset(const date_type & d) const;

returns a negative duration
3. duration_type get_offset(const date_type & d) const;

4. bool operator==(const years_type & rhs) const;
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bool operator!=(const years_type & rhs) const;

years_type operator+(const years_type & rhs) const;

years_type & operator+=(const years_type & rhs);

years_type operator-(const years_type & rhs) const;

years_type & operator-=(const years_type & rhs);

years_type operator*(const int_type rhs) const;

years_type & operator*=(const int_type rhs);

years_type operator/(const int_type rhs) const;

years_type & operator/=(const int_type rhs);

= nont hs_t ype operator+(const nonths_type & m const;

nont hs_t ype operator-(const nonths_type & m const;

Header <boost/date_time/date_facet.hpp>

nanespace boost {
nanespace date_tine {
tenpl at e<t ypenane date_type, typenane CharT,
typenane QutltrT = std::ostreanbuf _iterator<CharT, std::char_traits<CharT> > >
cl ass date_facet;
tenpl at e<typenane date_type, typenane CharT,
typenane InltrT = std::istreanbuf _iterator<CharT, std::char_traits<CharT> > >
cl ass date_i nput_facet;

Class template date_facet

boost::date_time::date facet
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Synopsis

/'l In header: <boost/date_tine/date_facet.hpp>

tenpl at e<t ypenane date_type, typenane CharT,
typenane QutltrT = std::ostreanbuf _iterator<CharT, std::char_traits<CharT> > >
class date_facet : public facet {

public:
/'l types
typedef date_type::duration_type duration_type;
typedef date_type::day_of week_type day_of week_type;
typedef date_type::day_type day_type;
typedef date_type::nonth_type nmont h_t ype;
typedef boost::date_tine::period< date_type, duration_type > period_type;
typedef std::basic_string< CharT > string_type;
typedef CharT char _type;
typedef boost::date_tine::period_formatter< CharT > period_fornatter_type;
typedef boost::date_tine::special _values_formatter< CharT > special_values_formatter_type;
typedef std::vector< std::basic_string< CharT > > i nput _col | ection_type;
typedef date_generator_formatter< date_type, CharT > date_gen_formatter_type;
typedef partial _date< date_type > partial _date_type;
typedef nth_kday_of nonth< date_type > nt h_kday_type;
typedef first_kday_of _nonth< date_type > first_kday_type;
typedef | ast_kday_of nonth< date_type > | ast _kday_t ype;
typedef first_kday_after< date_type > kday_after_type;
typedef first_kday_before< date_type > kday_before_type;

/'l construct/copy/ destruct
explicit date_facet(::size_t = 0);
explicit date_facet(const char_type *, const input_collection_type &,
cisize_t = 0);
explicit date_facet(const char_type *,
period_formatter_type = period_formatter_type(),
speci al _values_formatter_type = special _values_formatter_type(),
date_gen_formatter_type = date_gen_formatter_type(),
cisize_t = 0);

/1 public nmenber functions

std::locale::id & __get_id(void) const;

voi d format(const char_type *const);

virtual void set_iso format();

virtual void set_iso_extended_fornat();

voi d nont h_format (const char_type *const);

voi d weekday_fornat(const char_type *const);

voi d period_formatter(period_formatter_type);

voi d speci al _values_formatter(const special_values_formatter_type &) ;

voi d short_weekday_nanes(const input_collection_type &) ;

voi d | ong_weekday_nanmes(const input_collection_type &) ;

voi d short_nonth_nanes(const input_collection_type &);

voi d | ong_nont h_nanes(const input_collection_type &);

voi d date_gen_phrase_strings(const input_collection_type &,

typenanme date_gen_formatter_type:: phrase_el enents = date_gen_fornat

ter_type::first);

QutltrT put(QutltrT, std::ios_base & char_type, const date_type &) const;

QutltrT put(QutltrT, std::ios_base & char_type, const duration_type & const;
QutltrT put(QutltrT, std::ios_base & char_type, const nonth_type & const;
QutltrT put(QutltrT, std::ios_base & char_type, const day_type & const;

QutltrT put(QutltrT, std::ios_base & char_type, const day_of_week_type &) const;
QutltrT put(QutltrT, std::ios_base & char_type, const period_type & const;
QutltrT put(QutltrT, std::ios_base & char_type, const partial_date_type & const;
QutltrT put(QutltrT, std::ios_base & char_type, const nth_kday_type &) const;
QutltrT put(QutltrT, std::ios_base & char_type, const first_kday_type & const;
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QutltrT put(QutltrT, std::ios_base & char_type, const |ast_kday type & const;
QutltrT put(QutltrT, std::ios_base & char_type, const kday_before_type &) const;
QutltrT put(QutltrT, std::ios_base & char_type, const kday_after_type &) const;

/'l protected nenber functions
virtual QutltrT
do_put _special (QutltrT, std::ios_base & char_type,
const boost::date_tine::special _values) const;
virtual QutltrT
do_put _tm(QutltrT, std::ios_base & char_type, const tm& string_type) const;

/'l public data nenbers
static const char_type | ong_weekday_format;

static const char_type short_weekday_f ornat;
static const char_type long_nonth_format;
static const char_type short_nonth_fornat;
static const char_type default_period_separator;
static const char_type standard_fornmat_specifier;
static const char_type iso_format_specifier;
static const char_type iso_fornmat_extended_specifier;
static const char_type default_date_format;
static std::locale::id id;
b
Description

Classthat provides format based /O facet for date types.

This class alows the formatting of dates by using format string. Format strings are:
e A =>long_weekday format - Full name Ex: Tuesday

» a=>short weekday format - Three |etter abbreviation Ex: Tue

* B =>long_month_format - Full name Ex: October

e b=>short_month format - Three |etter abbreviation Ex: Oct

x => standard_format_specifier - defined by the locale

Y-b-d => default_date format - YYYY-Mon-dd
Default month format == b Default weekday format == a

dat e_f acet public construct/copy/destruct

L explicit date_facet(::size_t a_ref = 0);
2. .
explicit date_facet(const char_type * fornmat_str,
const input_collection_type & short_nanes,
c:size_t ref_count = 0);
3.

explicit date_facet(const char_type * format_str,
period_formatter_type per _formatter = period formatter_type(),

speci al _values_formatter_type sv_formatter = special val ues_format

ter_type(),
date_gen_formatter _type dg_formatter = date_gen formatter _type(),
c.size_t ref_count = 0);
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date_facet public member functions

L std::locale::id & __get_id(void) const;
2 voi d format(const char_type *const format_str);
3. . . . ]
virtual void set _iso format();
4. virtual void set_iso_extended_fornmat();
>. voi d nmont h_f ormat (const char_type *const format_str);
6. voi d weekday_f ormat (const char_type *const format_str);
7. . . . )
void period formatter(period_formatter_type per_formatter);
8. voi d speci al _val ues_formatter(const special _values_formatter_type & svf);
o. voi d short_weekday_nanes(const input_collection_type & short_nanes);
10 . . . ]
voi d | ong_weekday_nanes(const input_collection_type & | ong_nanes);
n voi d short_nont h_nanes(const input_collection_type & short_nanes);
voi d | ong_nonth_nanes(const input_collection_type & | ong_nanes);
13 voi d date_gen_phrase_strings(const input_collection_type & new strings,
typenane date_gen_formatter_type:: phrase_el enents beg_pos =
date_gen_formatter _type::first);
1 QutltrT put(QutltrT next, std::ios_base & a_ios, char_type fill _char,
const date_type & d) const;
Y

QutltrT put(QutltrT next, std::ios_base & a_ios, char_type fill_char,
const duration_type & dd) const;
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18 QutltrT

o QutlitrT

put(QutltrT next, std::ios_base & a_ios,
const nonth_type & m const;

put(QutltrT next, std::ios_base & a_ios,
const day_type & day) const;

puts the day of month

1B QutltrT

QutltrT

QutltrT

QutltrT

QutltrT

QutltrT

2

QutlitrT

QutltrT

put(QutltrT next, std::ios_base & a_ios,
const day_of _week_type & dow) const;

put (QutltrT next, std::ios_base & a_ios,
const period_type & p) const;

put (QutltrT next, std::ios_base & a_ios,
const partial _date_type & pd) const;

put(QutltrT next, std::ios_base & a_ios,
const nth_kday_type & nkd) const;

put(QutltrT next, std::ios_base & a_ios,
const first_kday_type & fkd) const;

put(QutltrT next, std::ios_base & a_ios,
const | ast_kday_type & | kd) const;

put(QutltrT next, std::ios_base & a_ios,
const kday_before_type & fkb) const;

put (QutltrT next, std::ios_base & a_ios,
const kday_after_type & fka) const;

date_facet protected member functions

L vi rtual

do_put _special (QutltrT next,

vi rtual

QutltrT

char_type fill _char,
char_type fill _char,
char_type fill _char,
char _type fill_char,
char_type fill _char,
char_type fill _char,
char_type fill _char,
char_type fill _char,
char_type fill _char,
char_type fill _char,

std::ios_base & char_type,

const boost::date_tine::special _values sv) const;

QutltrT

do_put _tm(QutltrT next, std::ios_base & a_ios, char_type fill _char,
const tm & tmvalue, string_type a_format) const;
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Class template date_input_facet

boost::date_time::date_input_facet — Input facet.
Synopsis

/'l In header: <boost/date_tine/date_facet. hpp>

tenpl at e<t ypenane date_type, typenane CharT,
typenane InltrT = std::istreanbuf iterator<CharT, std::char_traits<CharT> > >
class date_input_facet : public facet {

public:

/'l types

typedef date_type::duration_type duration_type; g
typedef date_type::day_of week_type day_of week_type; ad
typedef date_type::day_type day_type; ad
typedef date_type::nonth_type nont h_t ype; ad
typedef date_type::year_type year _type; ad
typedef boost::date_tine::period< date_type, duration_type > period_type; ad
typedef std::basic_string< CharT > string_type; ad
typedef CharT char _type; ad
typedef boost::date_tine::period parser< date_type, CharT > peri od_parser_type; ad
typedef boost::date_tine::special _values parser< date_type, CharT > special _val ues_parser_type;
typedef std::vector< std::basic_string< CharT > > i nput _col | ection_type; ad
typedef format_date_parser< date_type, CharT > format _date_parser_type; 0O
typedef date_generator_parser< date_type, CharT > dat e_gen_parser_type; ad
typedef partial _date< date_type > partial _date_type; ad
typedef nth_kday_of nonth< date_type > nt h_kday_type; O
typedef first_kday_of nonth< date_type > first_kday_type; O
typedef |ast_kday_of nonth< date_type > | ast _kday_type; ad
typedef first_kday_after< date_type > kday_after_type; O
typedef first_kday_before< date_type > kday_before_type; ad

/1 construct/copy/destruct
explicit date_input_facet(::size_t = 0);
explicit date_input_facet(const string_type & ::size_t = 0);
explicit date_input_facet(const string_type &,
const format_date_parser_type &,
const special _val ues_parser_type &,
const period_parser_type &,
const date_gen_parser_type & ::size_t = 0);

/1 public nmenber functions
voi d format(const char_type *const);
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virtua
virtua
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d

void set_iso_format()
voi d set _iso_extended_format()

cons

voi d speci al _val ues_parser(speci a

InltrT
InltrT
InltrT
InltrT
InltrT
InltrT
InltrT
InltrT
InltrT
InltrT
InltrT
InltrT
InltrT

/'l publ
static
static
static
static
static
static
static
static
static
static
static
static

};

Description

get(InltrT
get(InltrT
get(InltrT
get(InltrT
get(InltrT
get(InltrT
get(InltrT
get(InltrT
get(InltrT
get(InltrT
get(InltrT
get(InltrT
get(InltrT

ic data menbers
char_type
char_type
char_type
char_type
char_type
char_type
char_type
char_type
char_type
char_type
char_type
std::locale::id

const
const
const
const
const
const
const
const
const
const
const

&

R0 R0 R0 Qo R0 Q0 R0 R0 Ro Qo Qo Ro

cons
cons
cons
InltrT & std:
InltrT & std:
InltrT & std:
InltrT & std:
InltrT & std:
InltrT & std:
InltrT & std
InltrT & std:
InltrT & std:
InltrT & std:
InltrT & std:
InltrT & std:
InltrT & std:

nont h_f ormat (const char_type *const)
weekday_format (const char_type *const)
year _fornmat(const char_type *const)
peri od_parser (period_parser_type);
short _weekday_nanes(const
| ong_weekday_nanes( const
short _nmont h_nanes( const
| ong_nont h_nanes(const
dat e_gen_el enent _stri ngs(const
dat e_gen_el enent _stri ngs(const

t string_type
t string_type
t string_type
t string_type &)

| ues_parser_type)

_va

0s_base
0s_base
0s_base
0s_base
0s_base
0s_base
0s_base
0s_base
0s_base
0s_base
0s_base
0s_base
0s_base

| ong_weekday_f or mat ;
short _weekday_f or mat ;
| ong_nmonth_format;
short _nont h_f or mat ;
four_digit_year_fornat;
two_digit_year_format;

defaul t _peri od_separat or

R0 Ro Ro Ro Ro R0 R0 R0 R0 R0 Ro Ro Qo

i nput _col l ection_type &) ;

i nput _col l ection_type &

i nput _col l ection_type &) ;

i nput _col l ection_type &)

i nput _col l ection_type &
string_type

& const string_type &
& const string_type &
& const string_type &
& const string_type &

date_type & const;

nont h_type &) const;
day_of week_type & const
day_type & const

year _type & const;
duration_type & const;
period_type &) const;
nth_kday_type & const;
partial _date_type & const;
first_kday_type & const;
| ast _kday_type &) const
kday_before_type & const
kday_after_type &) const;

standard_f ornmat _specifier;
i so_format _specifier;
i so_format _extended_specifier;
default _date_fornmat;

id;

dat e_i nput _f acet public construct/copy/destruct

explicit date_input_facet(::size_t a_ref =

explicit date_input_facet(const string_type & format_str

0);

cisize_t a_ref =

0);
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explicit date_input_facet(const string_type & format_str,

const format_date_parser_type & date_parser,
const special _val ues_parser_type & sv_parser,
const period_parser_type & per_parser,

const date_gen_parser_type & date_gen_parser,
c.size_t ref_count = 0);

dat e_i nput _f acet public member functions

1.

voi d

format (const char_type *const format_str);

virtual void set _iso format();

virtual void set_iso_extended_fornmat();

voi d

voi d

voi d

void

voi d

voi d

voi d

voi d

voi d

nmont h_f or mat (const char_type *const format_str);

weekday_format (const char_type *const format_str);

year _format(const char_type *const format_str);

peri od_parser (period_parser_type per_parser);

short _weekday_nanes(const input_collection_type & weekday_nanes);

| ong_weekday_nanes(const input_collection_type & weekday_nanes) ;

short _nmont h_nanmes(const input_coll ection_type & nonth_nanes);

| ong_nmont h_nanes(const input_collection_type & nonth_nanes);

dat e_gen_el enent _strings(const input_collection_type & col);
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14

voi d date_gen_el enment _strings(const string type & first,
const string_type & second,
const string_type & third,
const string_type & fourth,
const string_type & fifth,
const string_type & |ast,
const string_type & before,
const string_type & after,
const string_type & of);

voi d speci al _val ues_parser (speci al _val ues_parser_type sv_parser);

= InltrT get(InltrT & from InltrT & to, std::ios_base & date_type & d) const;

16 .
InltrT get(InltrT & from InltrT & to, std::ios_base & nonth_type & nm const;

17 :
InltrT get(InltrT & from InltrT & to, std::ios_base & day_of_week_type & wd) const;
InltrT get(InltrT & from InltrT & to, std::ios_base & day_type & d) const;

Expects 1 or 2 digit day range: 1-31.
InltrT get(InltrT & from InltrT & to, std::ios_base & year_type & y) const;

2 .

InltrT get(InltrT & from InltrT & to, std::ios_base & a_ios,
duration_type & dd) const;

2 : : .
InltrT get(InltrT & from InltrT & to, std::ios_base & a_ios, period_type & p) const;

2 .

InltrT get(InltrT & from InltrT & to, std::ios_base & a_ios,
nt h_kday_type & nkd) const;

PA] .
InltrT get(InltrT & from InltrT & to, std::ios_base & a_ios,

partial _date_type & pd) const;

2 .
InltrT get(InltrT & from InltrT & to, std::ios_base & a_ios,

first_kday_type & fkd) const;

A .
InltrT get(InltrT & from InltrT & to, std::ios_base & a_ios,

| ast _kday_type & | kd) const;
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InltrT get(InltrT & from InltrT & to, std::ios_base & a_ios,
kday_before_type & fkb) const;

InltrT get(InltrT & from InltrT & to, std::ios_base & a_ios,
kday_after_type & fka) const;

Header <boost/date_time/date_format_simple.hpp>

namespace boost {
namespace date_tine {
tenpl at e<t ypenane charT> cl ass sinple_format;

tenpl at e<> cl ass si npl e_f or mat <wchar _t >;

}
}

Class template simple_format

boost::date_time::simple_format — Class to provide simple basic formatting rules.
Synopsis

/'l In header: <boost/date_tinme/date_format_sinple.hpp>

t enpl at e<t ypenanme char T>
class sinmple_format {
public:

/1 public static functions
static const charT * not_a_date();

static const charT * pos_infinity();
static const charT * neg_infinity();
static nonth_format_spec nonth_format();
static ynd_order_spec date_order();
static bool has_date_sep_chars();
static charT year_sep_char();
static charT nmonth_sep_char ();
static charT day_sep_char();
static charT hour_sep_char ();
static charT mnute_sep_char();
static charT second_sep_char();
H
Description

si mpl e_f or mat public static functions
L static const charT * not_a_date();
String used printed is dateisinvalid.

static const charT * pos_infinity();

String used to for positive infinity value.
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static const charT * neg_infinity();
String used to for positive infinity value.

static nmonth_format_spec nmonth_format () ;
Describe month format.

static ynd_order_spec date_order();

static bool has_date_sep_chars();
Thisformat uses'-' to separate date elements.

static charT year_sep_char();
Char to sep?

static charT nonth_sep_char();
char between year-month

static charT day_sep_char();
Char to separate month-day.

static charT hour_sep_char();
char between date-hours

static charT m nute_sep_char();
char between hour and minute

static charT second_sep_char();

char for second

Specializations

» Classsimple format<wchar_t>

Class simple_format<wchar_t>

boost::date_time::simple_format<wchar_t> — Specialization of formmating rules for wchar_t.
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Synopsis
/'l In header: <boost/date_tinme/date_format_sinple. hpp>

cl ass sinple_format<wchar _t> {
publi c:

/1 public static functions
static const wchar_t * not_a date();

static const wchar_t * pos_infinity();
static const wchar_t * neg_infinity();
static month_format _spec nmonth_format();
static ynd_order_spec date_order();
static bool has_date_sep_chars();
static wchar_t year_sep_char();
static wchar_t nonth_sep_char();
static wchar _t day_sep_char();
static wchar_t hour_sep_char();
static wchar_t minute_sep_char();
static wchar_t second_sep_char();
b
Description

si mpl e_f or mat public static functions
static const wchar_t * not_a date();
String used printed is dateisinvalid.
static const wchar_t * pos_infinity();
String used to for positive infinity value.
static const wchar_t * neg_infinity();

String used to for positive infinity value.

% static nmonth_format_spec nmonth_format();
Describe month format.
5. . )
static ynd_order_spec date_order();
6.

static bool has_date_sep _chars();
Thisformat uses'-' to separate date elements.
static wchar_t year_sep_char();

Char to sep?

229

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

static wchar_t nonth_sep_char();
char between year-month

static wchar_t day_sep_char ()
Char to separate month-day.

static wchar _t hour_sep_char();
char between date-hours

static wchar_t mnute_sep_char();
char between hour and minute

static wchar_t second_sep_char();
char for second

Header <boost/date_time/date_formatting.hpp>

namespace boost {
namespace date_tine {

tenpl at e<t ypenane date_type, typenane format_type, typenanme charT = char>
class date_formatter;

tenpl at e<t ypenane nonth_type, typenane format_type, typenane charT = char>
class nonth_formatter;

tenpl at e<t ypenane ynd_type, typenanme format_type, typenanme charT = char>
class ynmd_formatter;

Class template date_formatter

boost::date_time::date_formatter — Convert a date to string using format policies.
Synopsis

/'l In header: <boost/date_tinme/date_formatting. hpp>

tenpl at e<t ypenane date_type, typenane format_type, typenane charT = char>
class date_formatter {
publi c:

/'l types

typedef std::basic_string< charT > string_type;

/1 public static functions
static string_type date_to_string(date_type);
static std::string date_to_string(date_type);
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Description

date_f ormat t er public static functions
static string_type date_to_string(date_type d);
Convert to adate to standard string using format policies.
static std::string date_to_string(date_type d);

Convert to a date to standard string using format policies.

Class template month_formatter

boost::date_time::month_formatter — Formats a month as as string into an ostream.
Synopsis

/1 I'n header: <boost/date_tine/date_formatting. hpp>
tenpl at e<t ypenane nonth_type, typenane format_type, typenane charT = char>
class nonth_formatter {
public:
/1 public static functions
static ostreamtype & format_nonth(const nonth_type & ostreamtype &);
static std::ostream & format_nont h(const nonth_type & std::ostream &);

b
Description

nont h_f or mat t er public static functions

static ostreamtype &
format _nmonth(const nonth_type & nmonth, ostreamtype & 0s);

Formats a month as as string into an ostream.

This function demands that month_type provide functions for converting to short and long stringsif that capability is used.

static std::ostream &
format _nmonth(const nonth_type & nmonth, std::ostream & o0s);

Formats a month as as string into an ostream.

This function demands that month_type provide functions for converting to short and long stringsif that capability is used.

Class template ymd_formatter

boost::date_time::ymd_formatter — Convert ymd to a standard string formatting policies.
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Synopsis

/'l In header: <boost/date_tinme/date_formatting. hpp>

tenpl at e<typenane ynd_type, typenanme format_type, typenane charT = char>
class ynd_formatter {
publi c:

/1 public static functions
static std::basic_string< charT > ynd_to_string(ynd_type);
static std::string ynd_to_string(ynd_type);

b

Description

ynmd_f ormatt er public static functions
static std::basic_string< charT > ynd_to_string(ynd_type ynd);

Convert ymd to a standard string formatting policies.

Thisisstandard code for handling date formatting with year-month-day based date information. Thisfunction usestheformat_type
to control whether the string will contain separator characters, and if so what the character will be. In addtion, it can format the
month as either an integer or a string as controled by the formatting policy

static std::string ymd_to_string(ynd_type ynd);

Convert ymd to a standard string formatting policies.

Thisisstandard code for handling date formatting with year-month-day based date information. Thisfunction usestheformat_type
to control whether the string will contain separator characters, and if so what the character will be. In addtion, it can format the
month as either an integer or a string as controled by the formatting policy

Header <boost/date _time/date_formatting limited.hpp>

Header <boost/date_time/date_formatting_locales.hpp>

namespace boost {
namespace date_tine {

tenpl at e<t ypenane date_type, typenane facet_type, typename charT = char>
cl ass ostreamdate formatter;

t enpl at e<t ypenane facet_type, typenane charT = char>
class ostream nonth formatter;

t enpl at e<t ypenane weekday_type, typenanme facet_type,

typenanme charT = char>

cl ass ostream weekday formatter;

t enpl at e<t ypenane ynd_type, typenane facet_type, typenane charT = char>
class ostreamynd_formatter;

Class template ostream_date_formatter

boost::date_time::ostream_date formatter — Convert a date to string using format policies.
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Synopsis

/'l In header: <boost/date_tinme/date_formatting_| ocal es. hpp>

tenpl at e<t ypenane date_type, typenane facet_type, typenane charT = char>
cl ass ostreamdate formatter {

publi c:
/'l types
typedef std::basic_ostreanm< charT > ostream_type;
typedef date_type::ynd_type ynd_t ype;

/1 public static functions
static void date_put (const date_type & ostreamtype & const facet_type &);
static void date_put(const date_type & ostreamtype &) ;

Description

ostream dat e_f ormat t er public static functions

static void date_put (const date_type & d, ostreamtype & os,
const facet_type & f);

Put date into an ostream.

static void date_put(const date_type & d, ostreamtype & 0S);

Put date into an ostream.

Class template ostream_month_formatter

boost::date_time::ostream _month_formatter — Formats a month as as string into an ostream.
Synopsis

/1 I'n header: <boost/date_tine/date_formatting_| ocal es. hpp>

tenpl at e<t ypenane facet_type, typenane charT = char>
class ostreamnonth formatter {
public:
/'l types
typedef facet_type:: nonth_type nont h_t ype;
typedef std::basic_ostreanm< charT > ostreamtype;

/'l public static functions

static void format_nonth(const nmonth_type & ostreamtype &,
const facet_type &) ;

Description

ostream nont h_formatter public static functions

static void format_nonth(const nonth_type & nonth, ostreamtype & os,
const facet_type & f);
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Formats a month as as string into an output iterator.

Class template ostream_weekday_formatter

boost::date_time::ostream weekday formatter — Formats a weekday.
Synopsis

/1 In header: <boost/date_tine/date _formatting_Il ocal es. hpp>

t enpl at e<t ypenane weekday_type, typenane facet_type, typename charT = char>
cl ass ostream weekday formatter {
public:

/'l types

typedef facet _type::nonth_type nont h_t ype;

typedef std::basic_ostrean< charT > ostreamtype;

/1 public static functions

static void format_weekday(const weekday_type & ostreamtype &,

const facet_type & bool);

Description

ost ream weekday_f or matter public static functions

static void format_weekday(const weekday_type & wd, ostreamtype & os,
const facet_type & f, bool as_long_string);

Formats a month as as string into an output iterator.

Class template ostream_ymd_formatter

boost::date_time::ostream_ymd_formatter — Convert ymd to a standard string formatting policies.
Synopsis

/'l In header: <boost/date_tine/date_formatting_Il ocal es. hpp>

tenpl at e<typenane ynd_type, typenane facet _type, typenane charT = char>
class ostreamynd formatter {

public:
/'l types
typedef ynd_type::nonth_type nmont h_t ype;
typedef ostream nonth formatter< facet _type, charT > nonth_formatter_type;
typedef std::basic_ostrean< charT > ostream type;
typedef std::basic_string< charT > foo_type;

/1 public static functions
static void ynd_put(ynd_type, ostreamtype & const facet_type &) ;
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Description

ostream ynd_for natter public static functions
static void ymd_put(ynd_type ynd, ostreamtype & os, const facet_type & f)

Convert ymd to a standard string formatting policies.

Thisisstandard code for handling date formatting with year-month-day based date information. Thisfunction usestheformat_type
to control whether the string will contain separator characters, and if so what the character will be. In addtion, it can format the
month as either an integer or a string as controled by the formatting policy

Header <boost/date time/date_generator_formatter.hpp>

nanespace boost {
nanespace date_tine {
tenpl at e<t ypenane date_type, typename CharT
typenane QutltrT = std::ostreanbuf _iterator<CharT, std::char_traits<CharT> > >

cl ass date_generator_fornatter;

Class template date_generator_formatter

boost::date time::date generator_formatter — Formats date_generators for output.
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Synopsis

/'l 1In header: <boost/date_tinme/date_generator_formatter. hpp>

tenpl at e<t ypenane date_type, typenanme CharT
typenane QutltrT = std::ostreanbuf _iterator<CharT, std::char_traits<CharT> > >
cl ass date_generator_formatter {
public:
/'l types
typedef partial _date< date_type > partial _date_type
typedef nth_kday_of nonth< date_type > nt h_kday_type
typedef first_kday_of nonth< date_type > first_kday_type
typedef |ast_kday_of nonth< date_type > |ast_kday_type
typedef first_kday_after< date_type > kday_after_type
typedef first_kday_before< date_type > kday_before_type

typedef CharT char_type

typedef std::basic_string< char_type > string_type

typedef std::vector< string_type > collection_type

enum phrase_el enments { first = =0, second, third, fourth, fifth, |ast,

before, after, of, nunber_of phrase_el enents }

/'l construct/copy/ destruct

date_generator_formatter();

date_generator_formatter(const string_type
const string_type
const string_type
const string_type
const string_type

const string_type
const string_type
const string_type
const string_type

£ oo R
Lo R0 o Ro

/1 public nmenber functions
voi d el enents(const collection_type & phrase_elenments = first);
t enpl at e<t ypenane facet _type>
QutltrT put_partial _date(QutltrT, std::ios_base & CharT,
const partial _date_type & const facet_type & const
t enpl at e<t ypenane facet _type>
QutltrT put_nth_kday(QutltrT, std::ios_base & CharT,
const nth_kday_type & const facet_type & const
t enpl at e<t ypenane facet _type>
QutltrT put_first_kday(QutltrT, std::ios_base & CharT,
const first_kday_type & const facet_type & const
t enpl at e<t ypenane facet _type>
QutltrT put_last_kday(QutltrT, std::ios_base & CharT,
const |ast_kday_type & const facet_type & const
t enpl at e<t ypenane facet_type>
QutltrT put_kday_before(QutltrT, std::ios_base & CharT,
const kday_before_type & const facet_type & const
t enpl at e<t ypenane facet _type>
QutltrT put_kday_after(QutltrT, std::ios_base & CharT,
const kday_after_type & const facet_type & const

/1 private nenber functions
QutltrT put_string(QutltrT, const string_type & const;

/1 public data nenbers

static const char_type first_string
static const char_type second_string
static const char_type third_string
static const char_type fourth_string
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static const char_type fifth_string;
static const char_type last_string;
static const char_type before_string;
static const char_type after_string;
static const char_type of _string;

Description

Formatting of date_generators follows specific orders for the various types of date_generators.
* partial_date =>"dd Month"

e nth _day of the week in_month => "nth weekday of month"

« first_day_of the week in_month => "first weekday of month"

 last_day of the week in_month =>"last weekday of month"

- first day of the week after =>"weekday after"

* first_day_of_the week before => "weekday before" While the order of the elements in these phrases cannot be changed, the
elements themselves can be. Weekday and Month get their formats and names from the date_facet. The remaining elements are
stored in the date_generator_formatter and can be customized upon construction or viaa member function. The default elements
are those shown in the examples above.

dat e_generat or _f ormatt er public construct/copy/destruct

L date_generator_formatter();
Default format elements used.

2. date_generator_formatter(const string_type & first_str,
const string_type & second_str,
const string_type & third_str,
const string_type & fourth_str,
const string_type & fifth_str,
const string_type & last_str,
const string_type & before_str,
const string_type & after_str,
const string_type & of_str);

Constructor that allows for a custom set of phrase elements.

dat e_generator_formatter public member functions

voi d el ements(const collection_type & new_ strings,
phrase_el enents beg_pos = first);

Replace the set of phrase elements with those contained in new_strings.

The order of the strings in the given collection isimportant. They must follow:

« first, second, third, fourth, fifth, last, before, after, of.

It is not necessary to send in acomplete set if only afew elements are to be replaced as long as the correct beg_posis used.

Ex: To keep the defaullt first through fifth elements, but replace the rest with a collection of:
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e "fina", "prior", "following", "in". The beg_pos of date generator_formatter::last would be used.

t enpl at e<t ypenane facet_type>
QutltrT put_partial _date(QutltrT next, std::ios_base & a_ios, CharT a_fill,
const partial _date_type & pd,
const facet_type & facet) const;

Put apartial _date =>"dd Month".

t enpl at e<t ypenane facet _type>
QutltrT put_nth_kday(QutltrT next, std::ios_base & a_ios, CharT a_fill,
const nth_kday_type & nkd, const facet_type & facet) const;

Put an nth_day_of the week in_month => "nth weekday of month".

t enpl at e<t ypenane facet_type>
QutltrT put_first_kday(QutltrT next, std::ios_base & a_ios, CharT a_fill,
const first_kday_type & fkd,
const facet_type & facet) const;

Put afirst_day of the week in_month => "first weekday of month".

t enpl at e<t ypenane facet_type>
QutltrT put_last_kday(QutltrT next, std::ios_base & a_ios, CharT a_fill,
const |ast_kday_type & I kd, const facet_type & facet) const;

Put alast_day of the week in_month => "last weekday of month".

t enpl at e<t ypenane facet_type>
QutltrT put_kday_before(QutltrT next, std::ios_base & a_ios, CharT a_fill,
const kday_before_type & fkb,
const facet_type & facet) const;

Put afirst_day of the week before => "weekday before".

t enpl at e<t ypenane facet_type>
QutltrT put_kday_after(QutltrT next, std::ios_base & a_ios, CharT a_fill,
const kday_after_type & fka,
const facet_type & facet) const;

Put afirst_day_of_the week_after => "weekday after".
date_generator_formatter private member functions

L QutltrT put_string(QutltrT next, const string_type & str) const;

helper function to put the various member string into stream

Header <boost/date time/date_generator_parser.hpp>

namespace boost {
namespace date_tine {
tenpl at e<t ypenane date_type, typename charT> cl ass dat e_generat or _parser;
}
}
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Class template date_generator_parser

boost::date time::date_generator_parser — Class for date_generator parsing.
Synopsis

/1 I'n header: <boost/date_tine/date_generator_parser. hpp>
t enpl at e<t ypenane date_type,

cl ass date_generator_parser {

typenane char T>

public:

/'l types

typedef std::basic_string< charT > string_type;

typedef std::istreanbuf _iterator< charT > stream.itr_type;

typedef date_type::nonth_type nont h_t ype;

typedef date_type::day_of week_type day_of week_type;

typedef date_type::day_type day_type;

typedef string_parse_tree< charT > parse_tree_type;

typedef parse_tree_type::parse_match_result_type match_results;

typedef std::vector< std::basic_string< charT > > collection_type;

typedef partial _date< date_type > partial _date_type;

typedef nth_kday_of nonth< date_type > nt h_kday_type;

typedef first_kday_of nonth< date_type > first_kday_type;

typedef | ast_kday_of nonth< date_type > | ast _kday_type;

typedef first_kday_after< date_type > kday_after_type;

typedef first_kday_before< date_type > kday_before_type;

typedef charT char _type;

enum phrase_elenents { first = =0, second, third, fourth, fifth, last,

before, after, of, nunber_of phrase_el enents };

/1 construct/copy/destruct

dat e_generator_parser();

dat e_generator_parser(const string_type & const string_type &,
const string_type & const string_type &,
const string_type & const string_type &
const string_type & const string_type &
const string_type &);

/1 public nmenber functions

voi d el enent _strings(const string _type & const string_type &,
const string_type & const string_type &,
const string_type & const string_type &,
const string_type & const string_type &,
const string_type &);

voi d el enent _strings(const collection_type &);
t enpl at e<t ypenane facet _type>
partial date_type
get _partial _date_type(stream.itr_type & streamitr_type &,
std::ios_base & const facet_type & const;
t enpl at e<t ypenane facet _type>
nt h_kday_type
get _nth_kday_type(stream.itr_type & stream.itr_type & std::ios_base &,
const facet_type & const;
tenpl at e<t ypenane facet _type>
first_kday_type
get first_kday type(streamitr_type & streamitr_type & std::ios_base &,
const facet_type & const;
t enpl at e<t ypenane facet _type>
| ast _kday_type
get |l ast_kday_type(streamitr_type & streamitr_type & std::ios_base &,
const facet_type & const;
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t enpl at e<t ypenane facet_type>
kday_before_type
get _kday_before_type(stream.itr_type & stream.itr_type &,

std::ios_base & const facet_type & const;

t enpl at e<t ypenane facet_type>
kday_after_type
get _kday_after_type(stream.itr_type & stream.itr_type & std::ios_base &,

/'l private nenber functions

const facet_type & const;

voi d extract _elenent (stream.itr_type & stream.itr_type &,
typenane date_generator_parser::phrase_el ements) const;

/'l public data nenbers

stati
stati
stati
stati
stati
stati
stati
stati
stati

Description

The elements of a date_generator "phrase” are parsed from the input stream in a particular order. All elements are required and the
order in which they appear cannot change, however, the elements themselves can be changed. The default elements and their order

C

C
C
C
C
c
C
C
C

const
const
const
const
const
const
const
const
const

are asfollows:

char_type
char_type
char_type
char_type
char_type
char_type
char_type
char_type
char_type

* partia_date =>"dd Month"

first_string;
second_stri ng;
third_string;
fourth_string;
fifth_string;
| ast _string;
before_string;
after_string;
of _string;

e nth _day of the week in_month => "nth weekday of month"

o first_day_of_the week_in_month => "first weekday of month"

 last_day of the week in_month =>"last weekday of month"

- first day of the week after =>"weekday after"

« first_day of the week before =>"weekday before"

Weekday and Month names and formats are handled viathe date_input_facet.

dat e_gener at or _par ser public construct/copy/destruct

dat e_generat or _parser();

Createsadat e_gener at or _par ser with the default set of "element_strings'.

2. dat e_generator _parser(const string_type & first_str,
const string_type & second_str,
const string_type & third_str,
const string_type & fourth_str,
const string_type & fifth_str,
const string_type & last_str,
const string_type & before_str,
const string_type & after_str,
const string_type & of _str);
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Createsadat e_gener at or _par ser using a user defined set of element strings.

dat e_gener at or _par ser public member functions

voi d el enment _strings(const string_type & first_str,
const string_type & second_str,
const string_type & third_str,
const string_type & fourth_str,
const string_type & fifth_str,
const string_type & last_str,
const string_type & before_str,
const string_type & after_str,
const string_type & of_str);

Replace strings that determine nth week for generator.

void el ement _strings(const collection_type & col);

3. t enpl at e<t ypenane facet _type>
partial _date_type
get _partial _date_ type(streamitr_type & sitr, streamitr_type & stream end,
std::ios_base & a_ios, const facet_type & facet) const;
returnsparti al _dat e parsed from stream
4,
t enpl at e<t ypenane facet_type>
nt h_kday_type
get _nth_kday_type(stream.itr_type & sitr, streamitr_type & streamend,
std::ios_base & a_ios, const facet_type & facet) const;
returns nth_kday of week parsed from stream
5.
t enpl at e<t ypenane facet_type>
first_kday_type
get _first_kday_type(streamitr_type & sitr, stream.itr_type & stream end,
std::ios_base & a_ios, const facet_type & facet) const;
returnsfirst_kday of week parsed from stream
6.
t enpl at e<t ypenane facet_type>
| ast _kday_type
get | ast_kday_type(streamitr_type & sitr, streamitr_type & stream end,
std::ios_base & a_ios, const facet_type & facet) const;
returns last_kday of week parsed from stream
7.

t enpl at e<t ypenane facet_type>
kday_before_type
get _kday_before_type(stream.itr_type & sitr, stream.itr_type & streamend,
std::ios_base & a_ios, const facet_type & facet) const;

returnsfirst_kday of week parsed from stream
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t enpl at e<t ypenane facet_type>
kday_after_type
get _kday_after_type(streamitr_type & sitr, stream.itr_type & stream end,
std::ios_base & a_ios, const facet_type & facet) const;

returnsfirst_kday of week parsed from stream
dat e_gener at or _par ser private member functions

L void extract_elenment(stream.itr_type & sitr, stream.itr_type & stream end,

typenane date_generator_parser::phrase_el enents ele) const;
Extracts phrase element from input. Throwsios base::failure on error.

Header <boost/date_time/date_generators.hpp>

Definition and implementation of date algorithm templates

namespace boost {
namespace date_tine {

tenpl at e<t ypenane date_type> class first_kday_after;
tenpl at e<t ypenane date_type> class first_kday_before;
tenpl at e<t ypenane date_type> class first_kday_of nonth;
tenpl at e<t ypenane date_type> class | ast_kday_of _nont h;
tenpl at e<t ypenane date_type> class nth_kday_of nonth;
tenpl at e<t ypenane date_type> class partial _date;
tenpl at e<t ypenane date_type> cl ass year_based_generator;

/! Returns nth arg as string. 1 -> "first", 2 -> "second", nmax is 5.
BOOST_DATE_TI ME_DECL const char * nth_as_str(int n);
tenpl at e<t ypenane date_type, typenanme weekday_type>

date_type: :duration_type

days_until|l _weekday(const date_type & const weekday_type &);
tenpl at e<t ypenane date_type, typenanme weekday_type>

date_type: :duration_type

days_bef ore_weekday(const date_type & const weekday_type &);
tenpl at e<t ypenane date_type, typename weekday_type>

dat e_type next _weekday(const date_type & const weekday_type &);
tenpl at e<t ypenane date_type, typename weekday_type>

dat e_type previ ous_weekday(const date_type & const weekday_type &);

Class template first_kday_after

boost::date_time::first_kday after — Calculate something like "First Sunday after Jan 1,2002.
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Synopsis

/'l I'n header: <boost/date_tine/date_generators. hpp>

t enpl at e<t ypenane date_type>
class first_kday_after {

publi c:
/'l types
typedef date_type::cal endar _type cal endar _type;
t ypedef cal endar _type:: day_of _week_type day_of_week_type;
typedef date_type::duration_type duration_type;

/'l construct/copy/ destruct
first_kday_after(day_of week_type);

/1 public nmenber functions
date_type get _date(date_type) const;
day_of week_type day_of _week() const;

Description

Date generator that takes a date and finds kday after

typedef boost::date_tine::first_kday_after<date> firstkdayafter;
firstkdayafter fkaf(Mnday);
f kaf . get _dat e(dat (2002, Feb, 1)) ;

first_kday_after public construct/copy/destruct

first_kday_after(day_of week_type dow;

first_kday_after public member functions
date_type get_date(date_type start_day) const;
Return next kday given.

2. day_of week_type day_of week() const;

Class template first_kday before

boost::date_time::first_kday before — Calculate something like "First Sunday before Jan 1,2002.
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Synopsis

/'l I'n header: <boost/date_tine/date_generators. hpp>

t enpl at e<t ypenane date_type>
class first_kday_before {

publi c:
/'l types
typedef date_type::cal endar _type cal endar _type;
t ypedef cal endar _type:: day_of _week_type day_of_week_type;
typedef date_type::duration_type duration_type;

/'l construct/copy/ destruct
first_kday_before(day_of _week_type);

/1 public nmenber functions
date_type get _date(date_type) const;
day_of week_type day_of _week() const;

Description

Date generator that takes a date and finds kday after

typedef boost::date_tine::first_kday_before<date> firstkdaybefore;
firstkdaybefore fkbf(Mnday);
f kbf . get _dat e(dat (2002, Feb, 1)) ;

first_kday_before public construct/copy/destruct

first_kday_before(day_of week_type dow;

first_kday_before public member functions
date_type get_date(date_type start_day) const;
Return next kday given.

2. day_of week_type day_of week() const;

Class template first_kday of _month

boost::date_time::first_kday of month — Useful generator functor for finding holidays and daylight savings.
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Synopsis

/'l I'n header: <boost/date_tine/date_generators. hpp>

t enpl at e<t ypenane date_type>
class first_kday_of _nonth :
public boost::date_tine::year_based_generator< date_type >

{

public:
/'l types
typedef date_type::cal endar _type cal endar _type;
t ypedef cal endar _type::day_of _week_type day_of_week_type;
t ypedef cal endar _type:: nont h_type nont h_t ype;
t ypedef cal endar _type::year _type year _type;
typedef date_type::duration_type duration_type;

/'l construct/copy/ destruct

first_kday_of nonth(day_of week_type, nonth_type);
/1 public nmenber functions

virtual date_type get_date(year_type) const;

nont h_type nonth() const;

day_of week_type day_of _week() const;
virtual std::string to_string() const;

Description
Similar to nth_kday_of_month, but requires less paramters
first_kday_of nonth public construct/copy/destruct

L first_kday_of nonth(day_of _week_type dow, nonth_type m;

Specify the first 'Sunday' in 'April" spec.

Parameters: dow Theday of week, eg: Sunday, Monday, etc
m The month of the year, eg: Jan, Feb, Mar, etc

first_kday_of nonth public member functions
virtual date_type get_date(year_type year) const;
Return a concrete date when provided with a year specific year.

nont h_type nonth() const;

day_of _week_type day_of _week() const;

virtual std::string to_string() const;

Returns string suitable for use in POSIX time zone string.

Returns a string formatted as "M4.1.0" ==> 1st Sunday in April.
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Class template last_kday_of _month

boost::date_time::last_kday of month — Calculate something like Last Sunday of January.
Synopsis

/'l I'n header: <boost/date_tine/date_generators. hpp>

t enpl at e<t ypenane date_type>
class | ast_kday_of _nonth :
public boost::date_tine::year_based_generator< date_type >

{

public:
/'l types
typedef date_type::cal endar _type cal endar _type
t ypedef cal endar _type::day_of week_type day_of week_type
t ypedef cal endar _type:: nont h_type nont h_t ype
t ypedef cal endar _type::year _type year _type
typedef date_type::duration_type duration_type

/1 construct/copy/destruct
| ast _kday_of nonth(day_of week_type, nonth_type)

/1 public nmenber functions
virtual date_type get_date(year_type) const
nont h_type nonth() const;

day_of week_type day_of week() const;
virtual std::string to_string() const;

Description

Useful generator functor for finding holidays and daylight savings Get the last day of the month and then calculate the difference to
the last previous day.

| ast _kday_of _mont h public construct/copy/destruct
| ast _kday_of _nont h(day_of week_type dow, nonth_type m;

Specify the date spec like last 'Sunday' in "April' spec.

Parameters: dow Theday of week, eg: Sunday, Monday, etc
m The month of the year, eg: Jan, Feb, Mar, etc

| ast _kday_of mont h public member functions
virtual date_type get_date(year_type year) const;
Return a concrete date when provided with ayear specific year.

2. nont h_type nonth() const;

day_of week_type day_of _week() const;

virtual std::string to_string() const;
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Returns string suitable for use in POSIX time zone string.

Returns a string formatted as "M4.5.0" ==> last Sunday in April.

Class template nth_kday_of _month

boost::date_time::nth_kday of month — Useful generator functor for finding holidays.
Synopsis

/1 I'n header: <boost/date_tine/date_generators. hpp>

t enpl at e<t ypenane date_type>
cl ass nth_kday_of _nmonth :
public boost::date_tine::year_based_generator< date_type >

{
publi c:
/'l types
typedef date_type::cal endar _type cal endar _type;
t ypedef cal endar _type::day_of _week_type day_of_week_type;
t ypedef cal endar _type:: nont h_type nont h_t ype;
t ypedef cal endar _type::year_type year _type;
typedef date_type::duration_type duration_type;
enum week_num { first = =1, second, third, fourth, fifth };

/1 construct/copy/ destruct
nt h_kday_of nont h(week_num day_of_week_type, nonth_type);

/1 public nmenber functions

virtual date_type get_date(year_type) const;
nont h_t ype nont h() const;

week_num nt h_week() const;

day_of week_type day_of _week() const;

const char * nth_week_as_str() const;
virtual std::string to_string() const;

Description

Based on theideain Cal. Calc. for finding holidays that are the 'first Monday of September'. When instantiated with 'fifth' kday of
month, the result will be the last kday of month which can be the fourth or fifth depending on the structure of the month.

The agorithm here basically guesses for the first day of the month. Then findsthe first day of the correct type. That is, if the first of
the month is a Tuesday and it needs Wenesday then we simply increment by a day and then we can add the length of a week until
we get to the 'nth kday'. There are probably more efficient algorithms based on using a mod 7, but this one works reasonably well
for basic applications.

nt h_kday_of _nont h public construct/copy/destruct

L nt h_kday_of _nont h(week_num week_no, day_of _week_type dow, nmonth_type m;

nt h_kday_of _nont h public member functions
virtual date_type get_date(year_type y) const;

Return a concrete date when provided with a year specific year.
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2. nont h_type nonth() const;

3. week _num nth_week() const;

4. day_of week_type day_of _week() const;
5. const char * nth_week_as_str() const;
6.

virtual std::string to_string() const;

Returns string suitable for use in POSIX time zone string.

Returns a string formatted as *M4.3.0" ==> 3rd Sunday in April.

Class template partial_date

boost::date_time::partial_date — Generates a date by applying the year to the given month and day.

Synopsis

/'l I'n header: <boost/date_tine/date_generators. hpp>

t enpl at e<t ypenane date_type>
class partial _date :

public boost::date_tine::year_based_generator< date_type >

{

public:
/'l types
typedef date_type::cal endar _type cal endar _type;
t ypedef cal endar _type::day_type day_type;

t ypedef cal endar _type:: nonth_type nont h_t ype;

t ypedef cal endar _type::year _type year _type;
typedef date_type::duration_type duration_type;
typedef duration_type::duration_rep duration_rep;

/'l construct/copy/ destruct
partial date(day_type, nmonth_type);
partial _date(duration_rep);

/1 public nmenber functions

virtual date_type get_date(year_type) const;
date_type operator()(year_type) const;

bool operator==(const partial _date & const;
bool operator<(const partial _date &) const;
nont h_type nonth() const;

day_type day() const;

virtual std::string to_string() const;

Description

Example usage:
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partial _date pd(1, Jan);

partial _date pd2(70);

date d = pd. get_date(2002); //2002-Jan-01
date d2 = pd2.get_date(2002); //2002-Mar-10

partial _dat e public construct/copy/destruct

partial _date(day_type d, nonth_type m;

partial _date(duration_rep days);

Partial date created from number of days into year. Range 1-366.

Allowable values range from 1 to 366. 1=Janl, 366=Dec31. If argument exceeds range, parti al _dat e will be created with
closest in-range value. 60 will always be Feb29, if get_date() is called with a non-leap year an exception will be thrown

partial _date public member functions
virtual date_type get_date(year_type y) const;

Return a concrete date when provided with ayear specific year.

Will throw an 'invalid_argument’ exception if aparti al _dat e object, instantiated with Feb-29, has get_date called with a non-
leap year. Example:

partial _date pd(29, Feb);
pd. get _date(2003); // throws invalid_argument exception
pg. get _dat e(2000); // returns 2000-2-29

2. date_type operator()(year_type y) const;
3. bool operator==(const partial _date & rhs) const;
4. bool operator<(const partial _date & rhs) const;
5. .

nont h_t ype nonth() const;
6. )

day_type day() const;
7.

virtual std::string to_string() const;

Returns string suitable for use in POSIX time zone string.

Returns string formatted with up to 3 digits: Jan-01 =="0" Feb-29 == "58" Dec-31 == "365"

249

render
httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Class template year_based_generator

boost::date time::year based generator — Base class for al generators that take ayear and produce a date.
Synopsis

/'l I'n header: <boost/date_tine/date_generators. hpp>
t enpl at e<t ypenane date_type>
cl ass year _based_generator {
public:
/'l types
typedef date_type::cal endar _type cal endar _type;
typedef cal endar _type::year _type year_type;
/1 construct/copy/destruct
year _based_generator();
~year _based_generator () ;
/1 public nmenber functions

virtual date_type get_date(year_type) const = O;
virtual std::string to_string() const = O;

Description
Thisclassis abase class for polymorphic function objects that take a year and produce a concrete date.

year _based_gener at or public construct/copy/destruct

year _based_generator();

~year _based_generator () ;

year _based_gener at or public member functions

virtual date_type get_date(year_type y) const = 0;

2. virtual std::string to_string() const = O;

Returns a string for usein a POSIX time_zone string.

Function template days_until_weekday

boost::date_time::days until_weekday — Calculates the number of days until the next weekday.
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Synopsis
/'l I'n header: <boost/date_tine/date_generators. hpp>

tenpl at e<t ypenane date_type, typenanme weekday_type>
date_type::duration_type
days_until| _weekday(const date_type & d, const weekday_type & wd);

Description

Calculates the number of days until the next weekday. If the date given falls on a Sunday and the given weekday is Tuesday the
result will be 2 days

Function template days_before_weekday

boost::date_time::days before weekday — Calculates the number of days since the previous weekday.
Synopsis
/1 I'n header: <boost/date_tine/date_generators. hpp>

t enpl at e<t ypenane date_type, typenane weekday_type>
date_type::duration_type
days_bef ore_weekday(const date_type & d, const weekday_type & wd);

Description

Calculates the number of days since the previous weekday If the date given falls on a Sunday and the given weekday is Tuesday the
result will be 5 days. The answer will be a positive number because Tuesday is 5 days before Sunday, not -5 days before.

Function template next_weekday

boost::date_time::next_weekday — Generates a date object representing the date of the following weekday from the given date.
Synopsis
/1 I'n header: <boost/date_ tine/date_generators. hpp>

tenpl at e<t ypenane date_type, typenane weekday_type>
dat e_type next _weekday(const date type & d, const weekday type & wd);

Description

Generates a date object representing the date of the following weekday from the given date. If the date given is 2004-May-9 (a
Sunday) and the given weekday is Tuesday then the resulting date will be 2004-May-11.

Function template previous_weekday

boost::date_time::previous weekday — Generates a date object representing the date of the previous weekday from the given date.

251

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Synopsis
/'l I'n header: <boost/date_tine/date_generators. hpp>

tenpl at e<t ypenane date_type, typenanme weekday_type>
dat e_type previous_weekday(const date_type & d, const weekday_type & wd);

Description

Generates adate object representing the date of the previousweekday from the given date. If the date given is 2004-May-9 (a Sunday)
and the given weekday is Tuesday then the resulting date will be 2004-May-4.

Header <boost/date_time/date_iterator.hpp>

namespace boost {
namespace date_tine {
tenpl at e<t ypenane of fset_functor, typenane date_type> class date_itr;
tenpl at e<t ypenane date_type> class date_itr_base;

/1 An iterator over dates with varying resolution (day, week, nonth, year, etc)

enum dat e_resol utions { day, week, nonths, year, decade, century,
NumDat eResol utions };

Class template date_itr

boost::date_time::date_itr — Overrides the base date iterator providing hook for functors.
Synopsis

/'l In header: <boost/date_tine/date_iterator. hpp>

tenpl at e<typenane of fset _functor, typenane date_type>
class date_itr : public boost::date_tine::date_itr_base< date_type > {
public:

/'l types

typedef date_type::duration_type duration_type;

/'l construct/copy/ destruct
date_itr(date_type, int = 1);

/1 private nenber functions

virtual duration_type get_offset(const date_type & const;
virtual duration_type get_neg_offset(const date_type & const;

Description

date_i tr public construct/copy/destruct

date_itr(date_type d, int factor = 1);
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date_itr private member functions

vi rtual

vi rtual

Class template date_itr_base

duration_type get_offset(const date_type & current) const;

duration_type get_neg of fset(const date_type & current) const;

boost::date_time::date_itr_base — Base date iterator type.

Synopsis

/1 In header:

t enpl at e<t ypenane date_type>
class date_itr_base {

public:

/'l types
typedef date_type::duration_type duration_type;

typedef date_type
typedef std::input_iterator_tag

/'l construct/copy/destruct

date_

itr_base(date_type);

~date_itr_base();

/1 public nmenber functions

date_itr_base & operator++();
date_itr_base & operator--();
vi rtual

vi rtual

date_type operator*();

date_type * operator->();
bool operator<(const date_type &);
bool operator<=(const date_type &) ;
bool operator>(const date_type &);
bool operator>=(const date_type &) ;
bool operator==(const date_type &) ;
bool operator!=(const date_type &) ;
s
Description

<boost/date_tinme/date_iterator. hpp>

val ue_type;
iterator_category;

duration_type get_offset(const date_type & const = O;
duration_type get_neg _of fset(const date_type & const = O;

This class provides the skeleton for the creation of iterators. New and interesting interators can be created by plugging in a new
function that derives the next value from the current state. generation of various types of -based information.

Template Parameter s

date type

The date_typeisaconcrete date type. The date_type must define a duration_type and a calendar_type.

date_itr_base public construct/copy/destruct

date_itr_base(date_type d);
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~date_itr_base();

dat e_i tr_base public member functions

1.

date_itr_base & operator++();

date_itr_base & operator--();

vi rtual

vi rtual

date_type operator*();

date_type * operator->();

bool

bool

bool

bool

bool

bool

oper ator<(const date_type & d);

oper ator<=(const date_type & d);

oper at or >(const date_type & d);

oper ator >=(const date_type & d);

oper ator==(const date_type & d);

operator!=(const date_type & d);

duration_type get_offset(const date_type & current) const = 0;

duration_type get_neg_of fset(const date_type & current) const = 0;
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Header <boost/date_time/date_names_put.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenane Config, typenane charT = char
typenanme Qutputlterator = std::ostreanbuf _iterator<charT> >
cl ass all _date_nanes_put;
t enpl at e<t ypenane Config, typenane charT = char
typenanme Qutputlterator = std::ostreanbuf _iterator<charT> >
cl ass date_nanes_put;

Class template all_date_names_put

boost::date time::al_date names put — A date name output facet that takes an array of char* to define strings.
Synopsis

/'l In header: <boost/date_tinme/date_nanes_put. hpp>

t enpl at e<t ypenane Config, typenane charT = char
typenane Qutputlterator = std::ostreanbuf _iterator<charT> >
cl ass all _date_nanes_put
public boost::date_tine::date_nanes_put< Config, charT, Qutputlterator >

{
publi c:
/'l types
typedef CQutputlterator iter_type
t ypedef Config:: nont h_enum nmont h_enum
typedef Config::weekday_enum weekday_enum

typedef Config::special _val ue_enum speci al _val ue_enum

/'l construct/copy/ destruct

al | _date_nanes_put (const charT *const, const charT *const
const charT *const, const charT *const
const charT *const, charT = "-'
ynd_order _spec = ynd_order_i so
nmont h_f ormat _spec = nonth_as_short_string);

/1 public nmenber functions

const charT *const * get_short_nonth_nanmes() const;
const charT *const * get_l ong_nonth_nanes() const
const charT *const * get_special _val ue_nanes() const;
const charT *const * get_short_weekday_nanes() const;
const charT *const * get_| ong_weekday_nanes() const

/'l protected nmenber functions

virtual void do_put_nonth_short(iter_type & nonth_enum const;

virtual void do_put_nonth_long(iter_type & nonth_enum const

virtual void do_put_special _value(iter_type & special_value_enum const;
virtual void do_put_weekday_short(iter_type & weekday_enum const;
virtual void do_put_weekday_long(iter_type & weekday_enum const

virtual void do_nonth_sep_char(iter_type & const

virtual void do_day_sep_char(iter_type & const

virtual ynmd_order_spec do_date_order() const;

virtual nonth_format_spec do_nonth_format() const
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Description
al | _dat e_nanes_put public construct/copy/destruct

L al | _dat e_nanes_put (const charT *const nonth_short_nanes,

const charT *const nonth_| ong_nanes,

const charT *const special _val ue_nanes,

const charT *const weekday_short_nanes,

const charT *const weekday_| ong_nanes,

charT separator_char = "'-",

ynd_or der _spec order_spec = ynd_order _i so,

nmont h_f or mat _spec nmont h_format = nonth_as_short_string);

al | _dat e_nanes_put public member functions

const charT *const * get_short_nont h_names() const;

const charT *const * get_|long_nonth_nanes() const;

const charT *const * get_special _val ue_nanes() const;

const charT *const * get_short_weekday_nanmes() const;

const charT *const * get_| ong_weekday_nanes() const;

al | _dat e_nanes_put protected member functions
virtual void do_put_nonth_short(iter_type & oitr, nonth_enum nby) const;
Generic facet that takes array of chars.
virtual void do_put_nonth_long(iter_type & oitr, nmonth_enum noy) const;
L ong month names.

virtual void
do_put _special _value(iter_type & oitr, special _val ue_enumsv) const;

Specia values names.

virtual void do_put_weekday_short(iter_type & oitr, weekday_enum wd) const;

5 virtual void do_put_weekday_long(iter_type & oitr, weekday_enum wd) const;
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virtual void do_nonth_sep_char(iter_type & oitr) const;
char between year-month

virtual void do_day_sep_char(iter_type & oitr) const;
Char to separate month-day.

virtual ynd_order_spec do_date_order() const;
Set the date ordering.

virtual nonth_format_spec do_nonth_format() const;

Set the date ordering.

Class template date_names_put

boost::date_time::date_names_put — Output facet base class for gregorian dates.
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Synopsis

/'l 1n header: <boost/date_tine/date_nanes_put. hpp>

tenpl at e<typenane Config, typenane charT = char,
typenane Qutputlterator = std::ostreanbuf _iterator<charT> >
cl ass date_nanes_put : public facet {

public:
/'l types
typedef CQutputlterator iter_type;
typedef Config::nonth_type nmont h_t ype;
t ypedef Config:: nmont h_enum nmont h_enum
typedef Config::weekday_enum weekday_enum

typedef Config::special _val ue_enum speci al _val ue_enum
typedef std::basic_string< charT > string_type;
typedef charT char _type;

/'l construct/copy/ destruct
dat e_nanmes_put () ;

/1 public nmenber functions

std::locale::id & __get_id(void) const;

voi d put_special _value(iter_type & special_value_enum const;
voi d put_nonth_short(iter_type & nonth_enum const;

voi d put_nonth_long(iter_type & nonth_enum const;

voi d put _weekday_short(iter_type & weekday_enum const;
voi d put _weekday_long(iter_type & weekday_enum const;
bool has_date_sep_chars() const;

voi d year _sep_char(iter_type & const;

voi d nonth_sep_char(iter_type & const;

voi d day_sep_char(iter_type &) const;

ynd_order _spec date_order() const;

nont h_f ormat _spec nonth_format () const;

/'l protected nenber functions

virtual void do_put_nonth_short(iter_type & nonth_enum const;
virtual void do_put_nonth_long(iter_type & nonth_enum const;
virtual void do_put_special _value(iter_type & special_value_enum const;
virtual void do_put_weekday_short(iter_type & weekday_enum const;
virtual void do_put_weekday_long(iter_type & weekday_enum const;
virtual bool do_has_date_sep_chars() const;

virtual void do_year_sep_char(iter_type & const;

virtual void do_nonth_sep_char(iter_type & const;

virtual void do_day_sep_char(iter_type & const;

virtual ynd_order_spec do_date_order() const;

virtual nonth_format_spec do_nonth_format() const;

void put_string(iter_type & const charT *const) const;

void put_string(iter_type & const string_type & const;

/1 public data nenbers
static const char_type default_special _val ue_nanes;

static const char_type separator;
static std::locale::id id; // Generate storage location for a std::locale::id.

Description
Thisclassis abase class for date facets used to localize the names of months and the names of days in the week.
Requirements of Config

« define an enumeration month_enum that enumerates the months. The enumeration should be '1' based eg: Jan==1
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 defineas short_string and as long_string
(seelanger & kreft p334).
dat e_nanes_put public construct/copy/destruct

L dat e_nanes_put () ;

dat e_nanes_put public member functions

L std::locale::id & __get_id(void) const;
voi d put _special _value(iter_type & oitr, special _val ue_enum sv) const;
3. . . . _
voi d put _nonth_short(iter_type & oitr, nmonth_enum noy) const;
4. . . . )
void put_nonth_long(iter_type & oitr, nmonth_enum noy) const;
5 voi d put_weekday_short(iter_type & oitr, weekday_enum wd) const;
6. voi d put _weekday long(iter_type & oitr, weekday_enum wd) const;
7 bool has_date_sep_chars() const;
8. . . . ]
voi d year_sep_char(iter_type & oitr) const;
9.

void nmont h_sep_char(iter_type & oitr) const;
char between year-month
voi d day_sep_char(iter_type & oitr) const;
Char to separate month-day.
n ynd_or der _spec date_order() const;
Determines the order to put the date elements.

nont h_f ormat _spec nont h_format () const;

Determinesif month is displayed as integer, short or long string.
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dat e_nanes_put protected member functions
virtual void do_put_month_short(iter_type & oitr, nmonth_enum noy) const
Default facet implementation uses month_type defaults.
virtual void do_put_nonth_long(iter_type & oitr, nonth_enum noy) const;
Default facet implementation uses month_type defaults.

virtual void
do_put _special _value(iter_type & oitr, special _val ue_enum sv) const

Default facet implementation for special value types.

4. virtual void do_put_weekday_short(iter_type & weekday_enum const;
>. virtual void do_put_weekday_ |l ong(iter_type & weekday_enun) const
6. virtual bool do_has_date_sep_chars() const;

7. virtual void do_year_sep_char(iter_type & oitr) const;

8.

virtual void do_nonth_sep_char(iter_type & oitr) const;
char between year-month

virtual void do_day_sep_char(iter_type & oitr) const;
Char to separate month-day.

0 . )

virtual ymd_order_spec do_date_order() const;
Default for date order.

virtual nonth_format_spec do_nmonth_format() const;

Default month format.

void put_string(iter_type & oi, const charT *const s) const;

void put_string(iter_type & oi, const string_type & sl) const;
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Header <boost/date_time/date_parsing.hpp>

namespace boost {
namespace date_tine {
std::string convert_to_lower(std::string);

/1l Hel per function for parse_date.
t enpl at e<t ypenane nonth_t ype>
unsi gned short month_str_to_ushort(std::string const & s);
t enpl at e<t ypenane char T>
short find match(const charT *const *, const charT *const *, short,
const std::basic_string< charT > &);
t enpl at e<t ypenane date_type>
date_type parse_date(const std::string & int = ynd_order_iso);

/1 Generic function to parse undelinmted date (eg: 20020201)
t enpl at e<t ypenane date_type>
date_type parse_undelinmited_date(const std::string & s);
tenpl at e<t ypenane date_type, typenane iterator_type>
date_type fromstreamtype(iterator_type & iterator_type const & char);
t enpl at e<t ypenane date_type, typenane iterator_type>
date_type fromstreamtype(iterator_type & iterator_type const &,
std::string const &);
tenpl at e<t ypenane date_type, typenane iterator_type>
date_type fromstreamtype(iterator_type & iterator_type const &,
wchar _t);
t enpl at e<t ypenane date_type, typenane iterator_type>
date_type fromstreamtype(iterator_type & iterator_type const &,
std::wstring const &);

/1 function called by wapper functions: date_period_from (w)string()
tenpl at e<t ypenane date_type, typename charT>

period< date_type, typenane date_type::duration_type >
fromsinple_string_type(const std::basic_string< charT > & s);

Function convert_to_lower

boost::date_time::convert_to_lower — A function to replace the std::transform( , , ,tolower) construct.
Synopsis
/'l I'n header: <boost/date_tine/date_parsing. hpp>

std::string convert_to_lower(std::string inp);

Description

Thisfunction simply takes a string, and changes all the charactersin that string to lowercase (according to the default system local€).
In the event that a compiler does not support locales, the old C style tolower() is used.

Function template find_match

boost::date_time::find_match — Find index of astring in either of 2 arrays.
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Synopsis
/'l I'n header: <boost/date_tine/date_parsing. hpp>

t enpl at e<t ypenane char T>
short find_match(const charT *const * short_nanes,
const charT *const * |ong_nanes, short size,
const std::basic_string< charT > & s);

Description

find_match searches both arrays for a match to 's. Both arrays must contain 'size’ elements. The index of the match is returned. If
no match is found, 'size' is returned. Ex. "Jan" returns O, "Dec" returns 11, "Tue" returns 2. 'siz€' can be sent in with:
(greg_month::max)() (which 12), (greg_weekday::max)() + 1 (whichis 7) or date_time::NumSpecial Values

Function template parse_date

boost::date time::parse_date — Generic function to parse adelimited date (eg: 2002-02-10)
Synopsis
/1 I'n header: <boost/date_tine/date_parsing. hpp>

t enpl at e<t ypenane date_type>
date_type parse_date(const std::string & s, int order_spec = ynd_order_iso);

Description

Accepted formats are: "2003-02-10" or " 2003-Feb-10" or "2003-Feburary-10" The order in which the Month, Day, & Year appear
in the argument string can be accomodated by passing in the appropriate ymd_order_spec

Function template from_stream_type
boost::date_time::from_stream_type — Helper function for 'date gregorian::from_stream()'.
Synopsis

/1 1 n header: <boost/date_ tine/date_parsing. hpp>

tenpl at e<typenane date_type, typenane iterator_type>
date type fromstreamtype(iterator _type & beg, iterator_type const & end,
char);

Description

Creates a string from the iterators that reference the begining & end of a char[] or string. All elements are used in output string

Function template from_stream_type

boost::date_time::from_stream_type — Helper function for 'date gregorian::from_stream()'.
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Synopsis
/'l I'n header: <boost/date_tine/date_parsing. hpp>

tenpl at e<t ypenane date_type, typenane iterator_type>
date_type fromstreamtype(iterator_type & beg, iterator_type const &,
std::string const &);

Description

Returns the first string found in the stream referenced by the begining & end iterators
Function template from_stream_type

boost::date_time::from_stream_type — Helper function for 'date gregorian::from_stream()'.
Synopsis

/'l I'n header: <boost/date_tine/date_parsing. hpp>

tenpl at e<t ypenane date_type, typenane iterator_type>
date_type fromstreamtype(iterator_type & beg, iterator_type const & end,
wchar _t);

Description

Creates a string from the iterators that reference the begining & end of awstring. All elements are used in output string

Function template from_stream_type

boost::date_time::from_stream_type — Helper function for 'date gregorian::from_stream()'.
Synopsis
/'l I'n header: <boost/date_tine/date_parsing. hpp>

tenpl at e<typenane date_type, typenane iterator_type>
date type fromstreamtype(iterator_type & beg, iterator_type const &,
std::wstring const &);

Description

Creates a string from the first wstring found in the stream referenced by the begining & end iterators

Header <boost/date_time/dst_rules.hpp>

Contains template class to provide static dst rule calculations
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nanespace boost {
nanespace date_tine {
tenpl at e<t ypenane date_type, typenane tine_duration_type
typenane dst _traits>
cl ass dst_cal c_engi ne
tenpl at e<typenane date_type_, typenane tine_duration_type_>
cl ass dst_cal cul ator;
tenpl at e<typenane date_type_, typenane tine_duration_type_>
class null _dst_rules;
tenpl at e<typenane date_type_, typenane tine_duration_type_,
unsigned int dst_start_offset_mnutes = 120,
short dst_|length_m nutes = 60>
cl ass us_dst_rul es;

enumtinme_is_dst_result { is_not_in_dst, is_in_dst, anbiguous,
invalid_tine_|abel };

Class template dst_calc_engine

boost::date time::dst_calc_engine — Compile-time configurable daylight savings time cal culation engine.
Synopsis

/1 I'n header: <boost/date_tinme/dst_rules. hpp>

tenpl at e<t ypenane date_type, typenane tine_duration_type, typenane dst_traits>
cl ass dst_cal c_engi ne {

public:
/'l types
typedef date_type::year_type year _type;
typedef date_type::cal endar_type cal endar _type;

t ypedef dst_cal cul ator< date_type, tine_duration_type > dstcalc
/1 public static functions

static time_is_dst _result

| ocal _is_dst(const date_type & const time_duration_type &)
static bool is_dst_boundary_day(date_type)

static time_duration_type dst_offset()

static date_type |ocal _dst_start_day(year_type)
static date_type | ocal _dst_end_day(year_type)

Description

dst _cal c_engi ne public static functions

static time_is_dst_result
| ocal _is_dst(const date_type & d, const tine_duration_type & td)

Calculatesif the given local timeis dst or not.

Determinesif thetimeisreally in DST or not. Also checks for invalid and ambiguous.

static bool is_dst_boundary_day(date_type d)
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static time_duration_type dst_offset();

Thetime of day for the dst transition (eg: typically 01:00:00 or 02:00:00)

4. static date_type |local _dst_start_day(year_type year);

5 static date_type |ocal _dst_end_day(year_type year);

Class template dst_calculator

boost::date_time::dst_calculator — Dynamic class used to caluclate dst transition information.
Synopsis

/'l In header: <boost/date_time/dst_rules. hpp>

t enpl at e<t ypenanme date_type_, typenane time_duration_type_>
class dst_cal cul ator {

public:
/'l types
typedef tine_duration_type_ time_duration_type;
typedef date_type_ dat e_t ype;

/1 public static functions
static tinme_is_dst_result
process_| ocal _dst_start_day(const tine_duration_type & unsigned int, |ong);
static tinme_is_dst_result
process_| ocal _dst_end_day(const time_duration_type & unsigned int, |ong);
static tine_is_dst_result
| ocal _i s_dst(const date_type & const tinme_duration_type &
const date_type & const tine_duration_type &,
const date_type & const tine_duration_type &,
const time_duration_type &);
static tine_is_dst_result
| ocal _i s_dst(const date_type & const tinme_duration_type &
const date_type & unsigned int, const date_type &,
unsi gned int, long);

Description

dst _cal cul at or public static functions

static tinme_is_dst_result

process_|l ocal _dst_start_day(const tine_duration_type & tine_of _day,
unsigned int dst_start_of fset_m nutes,
| ong dst _| ength_mi nutes);

Check the local time offset when on dst start day.

On this dst transition, the time label between the transition boundary and the boudary + the offset areinvalid times. If before the
boundary then still not in dst.

Parameters: dst | ength_minutes Number of minutes to adjust clock forward
dst_start_offset _mnutes Local day offset for start of dst
ti me_of _day Time offset in the day for the local time
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static time_is_dst_

result

process_l ocal _dst _end_day(const time_duration_type & tinme_of _day,

unsi gned int dst_end_offset_m nutes
| ong dst _l ength_m nutes);

Check the local time offset when on the last day of dst.

Thisis the calculation for the DST end day. On that day times prior to the conversion time - dst_length (1 amin US) are till in
dst. Times between the above and the switch time are ambiguous. Times after the start_offset are not in dst.
Parameters: dst _end_offset_mi nutes Local time of day for end of dst

ti me_of _day Time offset in the day for the local time

static time_is_dst_

| ocal _i s_dst (const
const
const
const
const
const
const

resul t

date_type & current_day
time_duration_type & tinme_of_day,
date_type & dst_start_day,
time_duration_type & dst_start_offset,
date_type & dst_end_day,
time_duration_type & dst_end_offset,
time_duration_type & dst_length_m nutes);

Calculatesif the given local timeisdst or not.

Determinesif thetimeisrealy in DST or not. Also checks for invalid and ambiguous.

Parameters: current _day The day to check for dst
dst _end_day Ending day of dst for the given locality
dst _end_of f set Time offset within day given in dst for dst boundary
dst _start_day Starting day of dst for the given locality
dst _start_of fset Time offset within day for dst boundary
ti me_of _day Time offset within the day to check

static time_is_dst_

| ocal _i s_dst(const
const
const

resul t

date_type & current_day
time_duration_type & tinme_of_day,
date_type & dst_start_day,

unsigned int dst_start_of fset_m nutes,

const

date_type & dst_end_day,

unsigned int dst_end offset_mnutes, |long dst_Iength_ninutes)

Calculatesif the given local timeisdst or not.

Determinesif thetimeisrealy in DST or not. Also checks for invalid and ambiguous.

Parameters: current _day The day to check for dst
dst _end_day Ending day of dst for the given locality
dst _end_of f set _mi nutes Offset within day given in dst for dst boundary (eg 120 for US which
is02:00:00)
dst _Il engt h_mi nut es Length of dst adjusment (eg: 60 for US)
dst _start_day Starting day of dst for the given locality
dst_start_of fset_ninutes Offset within day for dst boundary (eg 120 for US which is 02:00:00)
time_of _day Time offset within the day to check

Class template null_dst_rules

boost::date_time::null_dst_rules— Used for local time adjustments in places that don't use dst.
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Synopsis

/'l 1In header: <boost/date_time/dst_rules. hpp>

tenpl at e<t ypenane date_type_, typenane tine_duration_type_>
class null _dst_rules {

publi c:
/'l types
typedef tinme_duration_type_ tine_duration_type;
typedef date_type_ dat e_t ype;

/1 public static functions

static tinme_is_dst_result

| ocal _is_dst(const date_type & const time_duration_type &);
static tinme_is_dst_result

utc_is_dst(const date_type & const time_duration_type &) ;
static bool is_dst_boundary_day(date_type);

static time_duration_type dst_offset();

Description

nul | _dst _rul es public static functions

static tinme_is_dst_result
| ocal _is_dst(const date_type & const time_duration_type &);

Calculatesif the given local timeisdst or not.

static tinme_is_dst _result
utc_is_dst(const date_type & const tinme_duration_type &) ;

Calculatesif the given utc timeisin dst.

3. static bool is_dst_boundary_day(date_type);

4. static time_duration_type dst_offset();

Class template us_dst_rules

boost::date_time::us dst_rules— Depricated: Classto calculate dst boundaries for US time zones.
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Synopsis

/'l 1In header: <boost/date_time/dst_rules. hpp>

tenpl at e<typenane date_type_, typenane tine_duration_type_,
unsigned int dst_start_offset_mnutes = 120,
short dst_|length_m nutes = 60>

class us_dst_rules {

public:
/'l types
typedef tinme_duration_type_ time_duration_type;
typedef date_type_ dat e_t ype;
typedef date_type::year_type year _type;
typedef date_type::cal endar _type cal endar _type;
typedef date_tine::|last_kday_of nonth< date_type > | kday;
typedef date_tine::first_kday_of _nonth< date_type > f kday;
typedef date_tine::nth_kday_of nonth< date_type > nkday;

typedef dst_cal cul ator< date_type, tine_duration_type > dstcalc;

/1 public static functions

static tinme_is_dst_result

| ocal _is_dst(const date_type & const time_duration_type &);
static bool is_dst_boundary_day(date_type);

static date_type |local _dst_start_day(year_type);

static date_type | ocal _dst_end_day(year_type);

static time_duration_type dst_offset();

Description

us_dst _rul es public static functions

static tinme_is_dst_result
local _is_dst(const date_type & d, const tine_duration_type & td);

Calculatesif the given local timeisdst or not.

Determinesif thetimeisrealy in DST or not. Also checks for invalid and ambiguous.

2. static bool is_dst_boundary_day(date_type d);

3. . )
static date_type |ocal _dst_start_day(year_type year);

4, . .
static date_type |ocal __dst_end_day(year_type year);

5.

static time_duration_type dst_offset();
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Header <boost/date_time/dst_transition_generators.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenane spec> cl ass day_cal c_dst_rule
t enpl at e<t ypenane date_type> class dst_day_calc_rule
}
}

Class template day_calc_dst_rule

boost::date time::day_calc_dst_rule— Canonical form for a class that provides day rule calculation.
Synopsis

/'l I'n header: <boost/date_tinme/dst_transition_generators. hpp>

t enpl at e<t ypenane spec>
class day_calc_dst _rule
public boost::date_tine::dst_day_calc_rul e< spec::date_type >

{

public:
/'l types
typedef spec::date_type date_type
typedef date_type::year_type year_type
typedef spec::start_rule start_rule
typedef spec::end_rule end_rul e

/'l construct/copy/ destruct
day_calc_dst_rule(start_rule, end_rule);

/1 public nmenber functions
virtual date_type start_day(year_type) const;
virtual std::string start_rule_as_string() const;

virtual date_type end_day(year_type) const;
virtual std::string end_rule_as_string() const;

Description
This class is used to generate specific sets of dst rules

day_cal c_dst_rul e public construct/copy/destruct

day_calc_dst_rule(start_rule dst_start, end_rule dst_end);

day_cal c_dst_rul e public member functions

virtual date_type start_day(year_type y) const;

virtual std::string start_rule_as_string() const;

3. virtual date_type end_day(year_type y) const;
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virtual std::string end_rule_as_string() const;

Class template dst_day_calc_rule

boost::date time::dst_day calc_rule— Defines base interface for calculating start and end date of daylight savings.
Synopsis

/'l I'n header: <boost/date_tinme/dst_transition_generators. hpp>
t enpl at e<t ypenane date_type>
class dst_day_calc_rule {
publi c:
/'l types
typedef date_type::year_type year_type;

/'l construct/copy/ destruct
~dst _day_calc_rule();

/1 public nmenber functions
virtual date_type start_day(year_type) const = O;
virtual std::string start_rule_as_string() const = O;

virtual date_type end_day(year_type) const = O;
virtual std::string end_rule_as_string() const = 0;

Description

dst _day_cal c_rul e public construct/copy/destruct

L ~dst_day_calc_rule();

dst _day_cal c_rul e public member functions

virtual date_type start_day(year_type y) const = 0;
virtual std::string start_rule_as_string() const = O;
virtual date_type end_day(year_type y) const = O;

virtual std::string end_rule_as_string() const = 0;

Header <boost/date_time/filetime_functions.hpp>

Function(s) for converting between a FILETIME structure and a time object. This file is only available on systems that have
BOOST_HAS FTIME defined.
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nanespace boost {
nanespace date_tine {
tenpl at e<typenane Ti meT, typenanme FileTi neT>
TimeT tine_fromftine(const FileTineT & ;
namespace w napi {
struct FILETI ME;
struct SYSTEMII VE;

typedef FILETIME file_tinme;
t ypedef SYSTEMII ME system ti ne;

FI LETI ME * | pLocal Fi | eTi ne;
FI LETIME * | pFil eTi ne;
__decl spec(dllinport);
void get_systemtinme_as file time(file_tine & ft);
tenpl at e<typenane Fil eTi neT>
boost::uint64_t file_tinme_to_m croseconds(FileTi neT const &);

Struct FILETIME

boost::date_time::winapi::FILETIME
Synopsis
/'l I'n header: <boost/date_tinme/filetime_functions. hpp>

struct FILETIME {
/1l public data nmenbers
boost::uint32 t dwLowDat eTi ne;

boost::uint32_t dwH ghDateTi ne;
b

Struct SYSTEMTIME

boost::date_time::winapi::SYSTEMTIME
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Synopsis
/'l I'n header: <boost/date_time/filetine_functions.hpp>

struct SYSTEMII ME {
/1 public data nenbers
boost::uintl16_t wYear;
boost: :uint16_t w\onth;
boost::uint16_t wbDayOf Week;
boost::uint16_t wDay;
boost::uint16_t wHour;
boost::uint16_t wM nute;
boost::uintl1l6_t wSecond;
boost::uint1l6_t wM Il iseconds;

Global IpLocalFileTime

boost::date_time::winapi::IpLoca FileTime
Synopsis

/'l In header: <boost/date_tinme/filetine_functions.hpp>

FI LETI ME * | pLocal Fil eTi ne;

Global IpFileTime

boost::date_time::winapi::IpFileTime
Synopsis

/1 I'n header: <boost/date_tinme/filetime_functions. hpp>

FI LETI ME * | pFil eTi ne;

Function template file_time_to_microseconds

boost::date_time::winapi::file_time to_microseconds
Synopsis
/'l In header: <boost/date_time/filetine_functions.hpp>

tenpl at e<t ypenane Fil eTi meT>
boost::uint64_t file_time_to_m croseconds(FileTi meT const & ft);

Description

The function convertsfile_time into number of microseconds elapsed since 1970-Jan-01
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S Note
Only dates after 1970-Jan-01 are supported. Dates before will be wrapped.

S Note
The function is templated on the FI LETI ME type, so that it can be used with both native FI LETI ME and the ad-hoc
boost::date_time::winapi::file_time type.

Function template time_from_ftime

boost::date_time::time_from_ftime — Create atime object from an initialized FILETIME struct.
Synopsis
/'l I'n header: <boost/date_tinme/filetime_functions. hpp>

tenpl at e<t ypenane Ti meT, typenane Fil eTi neT>
TimeT tinme_fromftine(const FileTimeT & ft);

Description

Create atime object from an initialized FILETIME struct. A FILETIME struct holds 100-nanosecond units (0.0000001). When built
with microsecond resolution the file_time's sub second value will be truncated. Nanosecond resol ution has no truncation.

3 Note
The function istemplated on the FILETIME type, so that it can be used with both native FILETIME and the ad-hoc
boost::date_time::winapi::file_time type.

Header <boost/date time/format_date parser.hpp>

nanmespace std {
} namespace boost {
nanmespace date_tine {
tenpl at e<t ypenane date_type, typenanme charT> cl ass fornmat_date_parser;
tenpl at e<typenane int_type, typenanme charT>
int_type fixed_string_to_int(std::istreanbuf_iterator< charT > &,
std::istreanmbuf _iterator< charT > &,
parse_match_result< charT > &,
unsigned int, const charT &);
tenpl at e<typenane int_type, typename charT>
int_type fixed_string_to_int(std::istreanbuf_iterator< charT > &
std::istreanbuf _iterator< charT > &,
parse_match_result< charT > &,
unsigned int);
tenpl at e<typenane int_type, typename charT>
int_type var_string to_int(std::istreanbuf_iterator< charT > &,
const std::istreanbuf_iterator< charT > &
unsi gned int);
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Class template format_date parser

boost::date_time::format_date parser — Class with generic date parsing using aformat string.

Synopsis

/1 In head

er: <boost/date_tine/fornat_date_parser. hpp>

tenpl at e<t ypenane date_type, typenane charT>
class format _date_parser {

public:
/'l types
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef

std::basic_string< charT >
std::basic_istringstrean< charT >
std::istreanbuf _iterator< charT >
string_type::const_iterator
date_type
dat e_t ype:
dat e_t ype:
dat e_t ype:
dat e_t ype:
dat e_t ype:
string_parse_tree< charT >
parse_tree_type::parse_nmatch_result_type

day_of week_type
day_of year_type

string_type
stringstreamtype
stream.itr_type

const _itr;
“year _type year _type
nmont h_t ype nont h_t ype
day_type day_type
duration_type duration_type

day_of week_type
day_of year _type
parse_tree_type
match_results

std::vector< std::basic_string< charT > > input_collection_type;

/1 construct/copy/destruct
format _date_parser(const string type & const input_collection_type &

format _dat e_parser (const

const input_collection_type &,
const input_collection_type &,
const input_collection_type &)

format _date_parser(const fornmat_date_parser< date_type

/1 public nmenber functions

string_type format() const;

void format(string_type)

voi d short_nont h_nanmes(const input_collection_type &
voi d | ong_nonth_nanes(const input_collection_type &)

voi d short_weekday_nanes(const

voi d | ong_weekday_nanes(const input_collection_type &)

dat e_type parse_dat e(const

date_type parse_date(std::

date_type parse_date(std::

i nput_col l ection_type &)

string_type & const std::locale &

charT > &)

string_type & const string_type &

const special _val ues_parser< date_type, charT > & const

streanbuf _iterator< charT > &

std::istreanbuf _iterator< charT > &
const special _values_parser< date_type, charT > & const

streanbuf _iterator< charT > &

std::istreanbuf _iterator< charT > & string_type
const special _val ues_parser< date_type, charT > & const
nont h_type parse_nonth(std::istreanbuf_iterator< charT

std::istreanbuf __iterator< charT

nont h_type parse_nonth(std::istreanbuf_iterator< charT

std::istreanbuf _iterator< charT
match_results & const

>

>
>
>

&

& string_type) const;
&

& string_type

day_type parse_var_day_of nonth(std::istreanbuf_iterator< charT > &
std::istreanbuf iterator< charT > &) const;
day_type parse_day_of nonth(std::istreanbuf _iterator< charT > &
std::istreanbuf iterator< charT > &) const;

day_of week_type
parse_weekday(std: :istreanbuf _iterator< charT > &
std::istreanmbuf iterator< charT > & string_type) const
day_of week_type
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parse_weekday(std::istreanbuf _iterator< charT > &,
std::istreanbuf iterator< charT > & string_type,
match_results & const;

year _type parse_year(std::istreanbuf _iterator< charT > &,

std::istreanbuf __iterator< charT > & string_type) const;
year _type parse_year(std::istreanbuf _iterator< charT > &,

std::istreanbuf __iterator< charT > & string_type,

match_results &) const;

Description

The following is the set of recognized format specifiers

* a- Short weekday name

e A - Long weekday name

* b - Abbreviated month name

* B - Full month name

 d- Day of the month asdecimal 01 to 31

* j - Day of year asdecimal from 001 to 366

* m - Month name as adecimal 01 to 12

* U - Week number 00 to 53 with first Sunday as the first day of week 1?
* W - Weekday as decimal number O to 6 where Sunday ==

* W - Week number 00 to 53 where Monday isfirst day of week 1
X - facet default date representation

* v -Year without the century - eg: 04 for 2004

* Y - Year with century

The weekday specifiers (aand A) do not add to the date construction, but they provide a way to skip over the weekday names for
formats that provide them.

todo

<ndash></ndash>

Another interesting feature that this approach could provide isan option to fill in any missing fields with the current values from the
clock. So if you have m-d the parser would detect the missing year value and fill it in using the clock.

todo
<ndash></ndash>
What to do with the x. x in the classic facet isjust bad...

format _date_parser public construct/copy/destruct

format _date_parser(const string_type & format_str,
const input_collection_type & nonth_short_nanes,
const input_collection_type & nonth_| ong_nanes,
const input_collection_type & weekday_short _nanes,
const input_collection_type & weekday_I| ong_nanes) ;
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format _date_parser(const string _type & format_str, const std::locale & locale);

format _dat e_parser(const format_date_parser< date_type, charT > & fdp);

for mat _dat e_par ser public member functions

string_type format() const;

void format(string_type format_str);

voi d short_nont h_names(const input_collection_type & nonth_nanes);

voi d | ong_nont h_nanmes(const input_collection_type & nonth_nanes);

voi d short_weekday_nanes(const input_collection_type & weekday_nanes);

voi d | ong_weekday_nanes(const input_collection_type & weekday_nanes) ;

date_type parse_date(const string_type & val ue,
const string_type & format_str,
const speci al _val ues_parser< date_type, charT > & sv_parser) const;

date_type parse_date(std::istreanbuf_iterator< charT > & sitr,
std::istreanbuf iterator< charT > & stream end,
const speci al _val ues_parser< date_type, charT > & sv_parser) const;

date_type parse_date(std::istreanbuf_iterator< charT > & sitr,
std::istreanbuf_iterator< charT > & stream end,
string_type format_str,
const speci al _val ues_parser< date_type, charT > & sv_parser) const;

Of al the objectsthat thef or mat _dat e_par ser can parse, only adate can be aspecia value. Therefore, only parse_date checks
for special_values.

nont h_type parse_nonth(std::istreanbuf_iterator< charT > & sitr,
std::istreanbuf iterator< charT > & stream end,
string_type format_str) const;

Throws bad_month if unable to parse.
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nont h_type parse_nonth(std::istreanbuf_iterator< charT > & sitr,
std::istreanbuf __iterator< charT > & stream end,
string_type format_str, match_results & nmr) const;

Throws bad_month if unable to parse.

day_type parse_var_day_of _nmonth(std::istreanbuf_iterator< charT > & sitr,
std::istreanbuf iterator< charT > & stream end) const;

Expects 1 or 2 digits 1-31. Throws bad_day_of _month if unable to parse.

day_type parse_day_of _nonth(std::istreanbuf_iterator< charT > & sitr,
std::istreanbuf_iterator< charT > & stream end) const;

Expects 2 digits 01-31. Throws bad_day of month if unable to parse.

1 day_of _week_type

par se_weekday(std::istreanbuf _iterator< charT > & sitr,
std::istreambuf iterator< charT > & stream end,
string_type format_str) const;

day_of _week_type

parse_weekday(std::istreanbuf iterator< charT > & sitr,
std::istreanbuf_iterator< charT > & stream end,
string_type format_str, natch_results & nr) const;

year _type parse_year(std::istreanbuf _iterator< charT > & sitr,
std::istreanbuf _iterator< charT > & stream end,
string _type format_str) const;

throws bad_year if unable to parse

year type parse_year(std::istreanbuf_iterator< charT > & sitr,
std::istreanbuf iterator< charT > & stream end,
string_type format_str, match_results & nr) const;

throws bad_year if unable to parse

Function template fixed_string_to_int

boost::date_time::fixed_string_to_int — Helper function for parsing fixed length stringsinto integers.
Synopsis
/'l In header: <boost/date_tinme/fornmat_date_parser. hpp>

t enpl at e<t ypenane int_type, typenane charT>
int_type fixed_string_to_int(std::istreanbuf_iterator< charT > & itr,
std::istreanbuf _iterator< charT > & stream end,
parse_match_result< charT > & nr,
unsi gned int length, const charT & fill_char);

277

render
httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Description

Will consume 'length’ number of charactersfrom stream. Consumed character aretransferedtopar se_mat ch_r esul t struct. Returns
*-1' if no number can be parsed or incorrect number of digitsin stream.

Function template fixed_string_to_int

boost::date_time::fixed_string_to_int — Helper function for parsing fixed length strings into integers.
Synopsis
/'l In header: <boost/date_time/format_date_parser. hpp>

tenpl at e<typenane int_type, typename charT>
int_type fixed_string_to_int(std::istreanbuf_iterator< charT > & itr,
std::istreanbuf_iterator< charT > & stream end,
parse_match_result< charT > & nr,
unsi gned int length);

Description

Will consume 'length’ number of charactersfrom stream. Consumed character aretransferedtopar se_mat ch_r esul t struct. Returns
*-1' if no number can be parsed or incorrect number of digitsin stream.

Function template var_string_to_int

boost::date time::var_string_to_int — Helper function for parsing varied length strings into integers.
Synopsis
/1 I'n header: <boost/date_tinme/format_date_parser. hpp>

tenpl at e<t ypenane int_type, typename charT>
int_type var_string to_int(std::istreambuf_iterator< charT > & itr,
const std::istreanbuf iterator< charT > & stream end,
unsi gned int nmax_| ength);

Description

Will consume 'max_length' characters from stream only if those characters are digits. Returns -1' if no number can be parsed. Will
not parse a number preceeded by a'+' or '-'.

Header <boost/date_time/gregorian_calendar.hpp>

nanespace boost {
nanespace date_tine {
tenpl at e<typenane ynd_type_, typenane date_int_type_ >
cl ass gregorian_cal endar _base;
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Class template gregorian_calendar_base

boost::date _time::gregorian_calendar_base — An implementation of the Gregorian calendar.
Synopsis

/'l In header: <boost/date_tine/gregorian_cal endar. hpp>

tenpl at e<typenane ynd_type_, typenane date_int_type_ >
cl ass gregorian_cal endar _base {

public:
/'l types
typedef ynd_type_ ynd_type; /1 define a type a date split into conponents
typedef ynd_type::nmonth_type nonth_type; /1 define a type for representing nonths
typedef ynd_type::day_type day_type; /1 define a type for representing days
typedef ynd_type::year_type year_type; /1 Type to hold a stand al one year val ue (eg: 2002)
typedef date_int_type_ date_int_type; // Define the integer type to use for internal 0O

cal cul ati ons.

/1 public static functions
static unsigned short day_of_ week(const ynd_type &) ;

static int week_nunber(const ynd_type &) ;
static date_int_type day_nunber(const ynd_type &);
static date_int_type julian_day_nunber(const ynmd_type &);
static date_int_type nodjulian_day_nunber(const ynd_type &);
static ynd_type fromday_ nunber(date_int_type);
static ynd_type fromjulian_day_nunber(date_int_type);
static ynd_type fromnodjulian_day_nunber(date_int_type);
static bool is_|eap_year(year_type);
static unsigned short end_of _nonth_day(year_type, nonth_type);
static ynd_type epoch();
static unsigned short days_in_week();
b
Description

Thisis aparameterized implementation of a proleptic Gregorian Calendar that can be used in the creation of date systems or just to
perform calculations. All the methods of this class are static functions, so the intent isto never create instances of this class.

gregori an_cal endar _base public static functions

static unsigned short day_of _week(const ynd_type & ynd);

2 static int week_nunber(const ynd_type & ynd);

3. static date_int_type day_nunber(const ynmd_type & ynd);

4. static date_int_type julian_day_nunber(const ynd_type & ynd);
5.

static date_int_type nodjulian_day_nunber(const ynmd_type & ynd);
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6. static ynd_type fromday_nunber(date_int_type);
7. . - . ]
static ynd_type fromjulian_day_nunber(date_int_type);
8. static ynd_type from nodjulian_day_nunber(date_int_type);
9. . . ]
static bool is_|leap_year(year_type);
10 . . ]
static unsigned short end_of_nonth_day(year_type y, nmonth_type m;
1 . .
static ynd_type epoch();
2

static unsigned short days_in_week();

Header <boost/date_time/int_adapter.hpp>

namespace boost {
namespace date_tine {
tenpl at e<typenane int_type_> class int_adapter;
tenpl at e<typenane charT, typename traits, typenane int_type>
std:: basic_ostreanx charT, traits > &
operator<<(std::basic_ostreanm< charT, traits > &,
const int_adapter< int_type > &;

Class template int_adapter

boost::date_time::int_adapter — Adapter to create integer types with +-infinity, and not a value.
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Synopsis

/1

I n header:

tenpl at e<typenane int_type_>
class int_adapter {

publi c:

/'l types

t ypedef

int_type_ int_type;

/'l construct/copy/ destruct
i nt_adapter(int_type);

/1 public nmenber functions

is_infinity() const;

is_pos_infinity() const;
is_neg_infinity() const;

i s_nan() const

is_special () const;

operator==(const int_adapter &) const;
operator==(const int & const;
operator!=(const int_adapter &) const;
operator!=(const int & const;

bool
bool
bool
bool
bool
bool
bool
bool
bool
bool
bool
bool

oper at or <( const

nt _adapter &) const;

operator<(const int & const

oper at or >( const

nt _adapter &) const;

int_type as_nunber () const;
speci al _val ues as_special () const;
t enpl at e<t ypenane rhs_type>

i nt _adapt er operator +(const

i nt _adapter operator+(const int_type) const;
t enpl at e<t ypenane rhs_type>
i nt _adapter operator-(const int_adapter< rhs_type > &) const;

nt _adapt er operator-(const
nt _adapt er operator*(const
nt _adapt er operator*(const
nt _adapter operator/(const
nt _adapt er operator/(const
nt _adapt er operator % const
nt _adapt er operator % const

nt _type) const
nt) const;

nt) const;

nt) const;

/1 public static functions

stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati

C

C
C
C
C
C
C
C
C
C
C
C
C

bool has_infinity();

const int_adapter pos_infinity();
const int_adapter neg_infinity();
const int_adapter not_a_nunber();

<boost/date_tine/int_adapter. hpp>

nt _adapter &) const;
nt _adapter &) const;

nt _adapter &) const;

int_adapter< rhs_type > & const;

i nt _adapter max BOOST_PREVENT_NMACRO_SUBSTI TUTI ON()
i nt _adapter min BOOST_PREVENT_NMACRO_SUBSTI TUTI ON()

i nt _adapter from special (special _val ues)

bool is_inf(int_type)

bool is_neg_ inf(int_type);

bool is_pos_inf(int_type);

bool is_not_a_nunber(int_type);
speci al _val ues to_special (int_type);
int_type maxcount ()

/1 private nenber functions
int conpare(const int_adapter &) const;

int_adapter nult_div_special s(const int_adapter &) const;
int_adapter nult_div_special s(const int & const;
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Description

Thisclassisused internally in counted date/time representations. It addsthe floating point like features of infinities and not anumber.
It also provides mathmatical operations with consideration to special values following these rules:

+infinity - infinity == Not A Nunmber (NAN)
infinity * non-zero == infinity
infinity * zero == NAN

+infinity * -integer == -infinity
infinity / infinity == NAN
infinity * infinity == infinity

i nt _adapt er public construct/copy/destruct

L int_adapter(int_type v)

i nt _adapt er public member functions

L bool is_infinity() const;
2. . e )
bool is_pos_infinity() const;
3. . e )
bool is_neg_infinity() const;
4, .
bool is_nan() const;
5. . . ]
bool is_special () const;
6. bool operator==(const int_adapter & rhs) const;
7. bool operator==(const int & rhs) const;
8. bool operator!=(const int_adapter & rhs) const;
9. bool operator!=(const int & rhs) const;
10 . ]
bool operator<(const int_adapter & rhs) const;
1

bool operator<(const int & rhs) const
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bool operator>(const int_adapter & rhs) const

int_type as_nunber() const;

speci al _val ues as_special () const;
Returns either special value type or is_not_special.

t enpl at e<t ypenane rhs_t ype>
i nt _adapt er operator+(const int_adapter< rhs_type > & rhs) const;

Operator allows for adding dissimilar i nt _adapt er types. The return type will match that of the the calling object's type

i nt _adapter operator+(const int_type rhs) const;

17.
t enpl at e<t ypenane rhs_t ype>
i nt_adapter operator-(const int_adapter< rhs_type > & rhs) const;
Operator allows for subtracting dissimilar i nt _adapt er types. The return type will match that of the the calling object's type
i nt _adapter operator-(const int_type rhs) const;
i nt _adapter operator*(const int_adapter & rhs) const;
A . . )
i nt _adapter operator*(const int rhs) const;
Provided for cases when automatic conversion from'int' to'i nt _adapt er ' causesincorrect results.
i nt_adapter operator/(const int_adapter & rhs) const;
2 . . )
i nt _adapter operator/(const int rhs) const;
Provided for cases when automatic conversion from 'int' to 'i nt _adapt er ' causes incorrect results.
i nt _adapter operator%const int_adapter & rhs) const;
2

i nt _adapter operator%const int rhs) const;

Provided for cases when automatic conversion from 'int' to 'i nt _adapt er ' causes incorrect results.

i nt _adapt er public static functions

static bool has_infinity()
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2. static const int_adapter pos_infinity();
static const int_adapter neg_infinity();
4. static const int_adapter not_a_nunber();
5. static int_adapter max BOOST_PREVENT_MACRO SUBSTI TUTI ON() ;
6. static int_adapter m n BOOST_PREVENT_MACRO SUBSTI TUTI ON() ;
7. L . . )
static int_adapter fromspecial (special_values sv);
8. . . . )
static bool is_inf(int_type v);
9. . . . . )
static bool is_neg_inf(int_type v);
10 . . . . )
static bool is_pos_inf(int_type v);
n

static bool is_not_a_nunber(int_type v);

static special _values to_special (int_type v);
Returns either specia valuetype or is _not_special.

static int_type maxcount();

i nt _adapt er private member functions
L int conpare(const int_adapter & rhs) const;
returns-1, 0, 1, or 2 if 'this' is <, ==, >, or 'nan comparison' rhs
int_adapter nult_div_special s(const int_adapter & rhs) const;
Assumes at least 'this or 'rhs' is a special value.
3.

int_adapter rnult_div_special s(const int & rhs) const;

Assumes 'this' is a special value.
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Function template operator<<

boost::date_time::operator<<
Synopsis
/'l I'n header: <boost/date_tine/int_adapter. hpp>

tenpl at e<typenane charT, typenane traits, typenane int_type>
std:: basic_ostreanm< charT, traits > &
operator<<(std::basic_ostream< charT, traits > & os
const int_adapter< int_type > & ia)

Description

Expected output is either a numeric representation or a special values representation.
Ex. "12", "+infinity", "not-a-number", etc.

Header <boost/date_time/iso_format.hpp>

nanespace boost {
nanmespace date_tine {
t enpl at e<t ypenane charT> cl ass i so_extended_fornat;
t enpl at e<t ypenane charT> class iso_fornmat;
t enpl at e<t ypenane charT> cl ass i so_format_base
tenpl ate<> class iso_format_base<wchar _t>

}
}

Class template iso_extended_format

boost::date time::iso_extended_format — Extended format uses seperatorsYYYY-MM-DD.
Synopsis

/'l In header: <boost/date_tine/iso_format. hpp>

t enpl at e<t ypenane char T>

class iso_extended format : public boost::date_tine::iso_format_base< charT > {
public:

/1 public static functions

static bool has_date_sep_chars();

i

Description

i so_ext ended_f or mat public static functions
static bool has_date_sep_chars()

Extended format needs char separators.
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Class template iso_format

boost::date time::iso_format — Format description for iso norma YYYYMMDD.

Synopsis

/'l In header: <boost/date_tine/iso_format. hhpp>

t enpl at e<t ypenane char T>

cl ass iso_format

public:

/1 public static functions
static bool has_date_sep_chars();

I

Description

i so_format public static functions

static bool has_date_sep_chars();

Theios standard format doesn't use char separators.

Class template iso_format_base

public boost::date_tine::iso_format_base< charT > {

boost::date_time::iso_format_base — Class to provide common iso formatting spec.

Synopsis

/'l In header: <boost/date_tine/iso_format. hpp>

t enpl at e<t ypenane char T>
class iso_format_base {

public:

/1 public static functions

stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati
stati

C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

nmont h_f ormat _spec nonth_format();
const charT * not_a_date();

const charT * pos_infinity();
const charT * neg_infinity();
charT year_sep_char();

charT nonth_sep_char();

charT day_sep_char();

charT hour_sep_char();

charT m nute_sep_char();

charT second_sep_char();

charT period_start_char();

charT tine_start_char();

charT week_start_char();

charT period_sep_char();

charT tine_sep_char();

charT fractional _tine_sep_char();
bool is_conponent_sep(charT);

bool is _fractional tinme_sep(charT);
bool is_tinezone_sep(charT);
charT el enent _sep_char();
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Description

i so_format _base public static functions
static nmonth_format_spec nmonth_format();

Describe month format
<ndash></ndash>
its an integer in iso format.

static const charT * not_a_date();
String used printed is dateisinvalid.

static const charT * pos_infinity();
String used to for positive infinity value.

static const charT * neg_infinity();
String used to for positive infinity value.

static charT year_sep_char();

ISO char for ayear
<ndash></ndash>
used in durations.

static charT nmonth_sep_char();
ISO char for a month.

static charT day_sep_char();
ISO char for a day.

static charT hour_sep_char ();
char for minute

static charT m nute_sep_char();
char for minute

static charT second_sep_char();
char for second

static charT period_start_char();

ISO char for aperiod.
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static charT tine_start_char();
Used in time in mixed strings to set start of time.
static charT week_start _char();
Used in mixed strings to identify start of aweek number.
static charT period_sep_char();
Separators for periods.
static charT time_sep_char();
Separator for hh:mm:ss.
static charT fractional _tine_sep_char();
Preferred Separator for hh:mm:ss,decimal_fraction.

e static bool is_conponent_sep(charT sep);

B static bool is_fractional _time_sep(charT sep);

static bool is_tinmezone_sep(charT sep);

static charT el enent _sep_char();

Specializations

» Classiso_format_base<wchar t>

Class iso_format_base<wchar_t>

boost::date time::iso_format_base<wchar_t>— Class to provide common iso formatting spec.
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Synopsis
/'l In header: <boost/date_tinme/iso_format.hpp>

class iso_fornmat_base<wchar _t> {
publi c:

/1 public static functions
static nmonth_format _spec nonth_format();

static const wchar_t * not_a date();
static const wchar_t * pos_infinity();
static const wchar_t * neg_infinity();
static wchar_t year_sep_char();
static wchar_t nmonth_sep_char();
static wchar_t day_sep_char();
static wchar_t hour_sep_char();
static wchar_t minute_sep_char();
static wchar_t second_sep_char();
static wchar_t period_start_char();
static wchar_t tine_start_char();
static wchar_t week_start_char();
static wchar_t period_sep_char();
static wchar_t tine_sep_char();
static wchar_t fractional _time_sep_char();
static bool is_conponent_sep(wchar_t);
static bool is_fractional _tinme_sep(wchar_t);
static bool is_tinezone_sep(wchar_t);
static wchar_t el enent_sep_char();
i
Description

i so_f or mat _base public static functions
static nmonth_format _spec nmonth_format ();

Describe month format
<ndash></ndash>
itsan integer in iso format.

static const wchar_t * not_a _date();
String used printed is date isinvalid.

static const wchar_t * pos_infinity();
String used to for positive infinity value.

static const wchar_t * neg_infinity();
String used to for positive infinity value.

static wchar _t year_sep_char();

ISO char for ayear
<ndash></ndash>

289

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

used in durations.
static wchar_t nonth_sep_char();
ISO char for a month.
static wchar _t day_sep_char();
ISO char for aday.
static wchar _t hour_sep_char();
char for minute
static wchar_t mnute_sep_char();
char for minute
static wchar_t second_sep_char();
char for second
static wchar _t period_start_char();
I SO char for aperiod.
static wchar_t tine_start_char();
Used in time in mixed strings to set start of time.
static wchar_t week_start_char();
Used in mixed strings to identify start of aweek number.
1 static wchar _t period_sep_char();
Separators for periods.
static wchar_t time_sep_char();
Separator for hh:mm:ss.
16 static wchar_t fractional _tinme_sep_char();
Preferred Separator for hh:mm:ss,decimal_fraction.

e static bool is_conponent_sep(wchar _t sep);

static bool is_fractional _tinme_sep(wchar_t sep);
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static bool is_tinmezone_sep(wchar_t sep)

static wchar_t el ement_sep_char ()

Header <boost/date_time/local_time_adjustor.hpp>

Time adjustment calculations for local times

nanespace boost {
nanespace date_tine {
tenpl at e<typenane tinme_type, typenane dst_rul es>
cl ass dynanmi c_| ocal _tine_adj ustor;
tenpl at e<typenane time_type, short utc_offset, typenane dst_rul e>
cl ass | ocal _adjustor;
tenpl at e<typenane tinme_type, typenanme dst_rul es
typenane utc_of fset_rul es>
class static_local _tinme_adjustor;
tenpl at e<typenane time_duration_type, short hours
unsi gned short mnutes = 0>
cl ass utc_adj ust nent;
voi d dumy_to_prevent _nsvc6_ice()

Class template dynamic_local_time_adjustor

boost::date_time::dynamic _loca_time_adjustor — Allow dliding utc adjustment with fixed dst rules.
Synopsis

/1l I'n header: <boost/date_tine/local _tine_adjustor. hpp>

tenpl at e<typenane time_type, typenane dst_rul es>
class dynamic_|l ocal _tinme_adjustor : public dst_rules {

public:
/'l types
typedef time_type::time_duration_type tine_duration_type
typedef tinme_type::date_type date_type

/'l construct/copy/ destruct
dynam c_l ocal _tine_adjustor(tinme_duration_type)

/1l public menber functions
time_duration_type utc_offset(bool)

Description

dynami c_| ocal _ti me_adj ust or public construct/copy/destruct

dynamni c_l ocal _tine_adjustor(tine_duration_type utc_offset)
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dynami c_| ocal _ti me_adj ust or public member functions

L time_duration_type utc_offset(bool is_dst);

Presumes local time.

Class template local_adjustor

boost::date_time::local_adjustor — Template that simplifies the creation of local time calculator.
Synopsis

/'l I'n header: <boost/date_tine/local _tine_adjustor. hpp>

tenpl at e<typenane tinme_type, short utc_offset, typename dst_rul e>
class local _adjustor {
public:
/'l types
typedef time_type::time_duration_type
time_duration_type;
typedef time_type::date_type
date_type;
typedef static_local tine_adjustor< time_type, dst_rule, utc_adjustnment< time_dural
tion_type, utc_offset > > dst_adjustor;

/1 public static functions

static time_type utc_to_local (const time_type &);

static time_type

local _to_utc(const tine_type & date_tine::dst_flags = date_tine::calculate);

Description
Use thistemplate to create the timezone to utc convertors as required.
This class will also work for other regions that don't use dst and have a utc offset which is an integral number of hours.

Template Parameters -time_type

<ndash></ndash>

Time classto use -utc_offset

<ndash></ndash>

Number hours local timeis adjust from utc -use_dst
<ndash></ndash>

true (default) if region uses dst, false otherwise For example:

/leastern tinezone is utc-5
typedef date_tine::|ocal _adjustor<ptine,
typedef date_tine::|ocal _adjustor<ptine,
typedef date_tine::|ocal _adjustor<ptine,
typedef date_tine::|ocal _adjustor<ptine,
typedef date_tine::|ocal _adjustor<ptine,

us_dst > us_eastern;
us_dst> us_central;
us_dst > us_nount ai n;
us_dst > us_paci fi c;
no_dst> us_ari zona;

No~No;

| ocal _adj ustor public static functions
static time_type utc_to_local (const time_type & t);

Convert autc timeto local time.
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static time_type
local _to_utc(const tine_type & t,
date_tine::dst_flags dst = date_tine::calculate);

Convert alocal timeto utc.

Class template static_local_time_adjustor

boost::date_time::static local_time_adjustor — Embed the rules for local time adjustments at compile time.
Synopsis

/'l In header: <boost/date_time/local _tine_adjustor.hpp>

tenpl at e<typenane time_type, typenane dst_rules, typenane utc_offset_rul es>
class static_local _time_adjustor : public dst_rules, public utc_offset_rules {

public:
/'l types
typedef tinme_type::time_duration_type tine_duration_type;
typedef tinme_type::date_type dat e_type;

/1 public static functions
static time_duration_type utc_to_|ocal _offset(const tinme_type &) ;
static time_duration_type
local _to_utc_offset(const tine_type &,
date_tinme::dst_flags = date_tine::calculate);

Description

static_|l ocal _time_adjustor public static functions

L static time_duration_type utc_to_|ocal _offset(const tine_type & t);

Cadlculates the offset from a utc time to local based on dst and utc offset.

The logic is as follows. Starting with UTC time use the offset to create a label for an non-dst adjusted local time. Then call
dst_rules::local_is _dst with the non adjust local time. The results of this function will either unabiguously decide that the initial
local timeisindst or return anillegal or ambiguousresult. Anillegal result only occurs at the end of dst (where labels are skipped)
and indicates that dst has ended. An ambiguous result means that we need to recheck by making a dst adjustment and then
rechecking. If the dst offset is added to the utc time and the recheck proves non-ambiguous then we are past the boundary. If it
is still ambiguous then we are ahead of the boundary and dst is still in effect.

TODO

<ndash></ndash>

check if al dst offsets are positive. If not then the algorithm needs to check for this and reverse the illegal/ambiguous logic.
Parameters: t UTC timeto calculate offset to local time This adjustment depends on the following observations about

the workings of the DST boundary offset. Since UTC time labels are monotonically increasing we can
determineif agiven local timeisin DST or not and therefore adjust the offset appropriately.

static time_duration_type
local _to_utc_offset(const tine_type & t,
date_tinme::dst_flags dst = date_tine::calculate);

Get the offset to UTC given alocal time.
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Class template utc_adjustment

boost::date_time::utc_adjustment — Provides a base offset adjustment from utc.
Synopsis

/1 I'n header: <boost/date_tine/local _tine_adjustor. hpp>

tenpl at e<typenane time_duration_type, short hours, unsigned short minutes = 0>
cl ass utc_adjustnent {
public:

/1 public static functions
static time_duration_type local _to_utc_base offset();
static time_duration_type utc_to_|ocal base offset();

I

Description

ut c_adj ust ment public static functions

static time_duration_type |ocal _to_utc_base offset();

static time_duration_type utc_to_|l ocal base_offset();

Header <boost/date _time/local _timezone defs.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenanme date_type> struct acst_dst_trait;
t enpl at e<t ypenane date_type> struct eu_dst_trait;
t enpl at e<t ypenane date_type> struct uk_dst_trait;
t enpl at e<t ypenane date_type> struct us_dst_trait;
}
}

Struct template acst_dst_trait

boost::date time::acst_dst_trait
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Synopsis

/1 In header:

t enpl at e<t ypenane date_type>
struct acst_dst_trait {

<boost/date_time/l ocal _ti nezone_defs. hpp>

day_of week_type;
nmont h_t ype;
year _type;

/'l types
typedef date_type::day_of _week_type
typedef date_type::nonth_type
typedef date_type::year_type
typedef date_tine::|last_kday_of nonth< date_type > start_rule_functor;
typedef date_tine::|ast_kday_of nonth< date_type > end_rul e_functor;
/1 public static functions
static day_of _week_type start_day(year_type);
static nmonth_type start_nont h(year _type);
static day_of week_type end_day(year_type);
static nmonth_type end_nonth(year_type);
static int dst_start_offset_mnutes();
static int dst_end_offset_mnutes();
static int dst_shift_length_m nutes();
static date_type |local _dst_start_day(year_type);
static date_type | ocal _dst_end_day(year_type);
b
Description

acst_dst_trait public static functions

static
2. static
3. static
4. static
5 static
6. static
7 static
8. static
. static

day_of week_type start_day(year _type);

nmont h_type start_nont h(year_type);

day_of week_type end_day(year_type);

nmont h_t ype end_nont h(year _type);

int dst_start_offset_minutes();

int dst_end _offset_mnutes();

int dst_shift_length_m nutes();

date_type |l ocal _dst_start_day(year_type year);

date_type | ocal _dst_end_day(year_type year);
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Struct template eu_dst_trait

boost::date_time::eu_dst_trait — Rules for daylight savings start in the EU (Last Sunin Mar)

Synopsis

/1 In header:

t enpl at e<t ypenane date_type>
struct eu_dst_trait {

<boost/date_time/local _tinmezone_defs. hpp>

day_of week_type;
nmont h_type;
year _type;

/'l types
typedef date_type::day_of week_type
typedef date_type::nonth_type
typedef date_type::year_type
typedef date_tine::last_kday_of nonth< date_type > start_rule_functor;
typedef date_tine::|last_kday_of nonth< date_type > end_rule_functor;
/1 public static functions
static day_of week_type start_day(year_type);
static nmonth_type start_nont h(year_type);
static day_of week_type end_day(year_type);
static nmonth_type end_nont h(year_type);
static int dst_start_offset_mnutes();
static int dst_end_offset_mnutes();
static int dst_shift_length_m nutes();
static date_type local _dst_start_day(year_type);
static date_type | ocal _dst_end_day(year_type);
b
Description

These amount to the following:

Start of dst day islast Sunday in March

End day of dst islast Sunday in Oct

» Going forward switch time is 2:00 am (offset 120 minutes)

Going back switch time is 3:00 am (off set 180 minutes)

« Shift duration is one hour (60 minutes)

eu_dst _trait public static functions

L static
2 static
3. static
4. static

day_of week_type start_day(year_type);

nmont h_type start_nont h(year_type);

day_of week_type end_day(year_type);

nmont h_t ype end_nont h(year _type);
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2 static int dst_start_offset_mnutes();

6. static int dst_end offset _minutes();

7. static int dst_shift_length_m nutes();

8. static date_type local _dst_start_day(year_type year);
9.

static date_type |ocal _dst_end_day(year_type year);

Struct template uk_dst_trait

boost::date time::uk_dst_trait — Alternative dst traits for some parts of the United Kingdom.
Synopsis

/1 I'n header: <boost/date_tine/local _tinezone_defs. hpp>

t enpl at e<t ypenane date_type>
struct uk_dst _trait : public boost::date_time::eu_dst_trait< date_type > {

/1 public static functions

static int dst_start_offset _mnutes();
static int dst_end offset _minutes();
static int dst_shift_length_m nutes();

Description

uk_dst _trait public static functions

static int dst_start_offset_mnutes();
static int dst_end_offset_mnutes();

static int dst_shift_length_m nutes();

Struct template us_dst_trait

boost::date time::us dst_trait — Specification for daylight savings start rulesin US.
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Synopsis

/'l In header: <boost/date_tinme/local _tinmezone_defs. hpp>

t enpl at e<t ypenane date_type>
struct us_dst _trait {

/'l types

typedef date_type::day_of _week_type day_of week_type;
typedef date_type::nonth_type nont h_t ype;
typedef date_type::year_type year _type;

typedef date_tine::nth_kday_of nonth< date_type > start _rule_functor;

typedef date_tine::first_kday_of _nonth< date_type > end_rul e_functor;

typedef date_tine::first_kday_of _nonth< date_type > start_rul e_functor_pre2007;
typedef date_tine::|last_kday_of nonth< date_type > end_rule_functor_pre2007;

/1 public static functions
static day_of _week_type start_day(year_type);

static nmonth_type start_nonth(year_type);
static day_of week_type end_day(year_type);
static nmonth_type end_nonth(year_type);
static date_type |local _dst_start_day(year_type);
static date_type | ocal _dst_end_day(year_type);
static int dst_start_offset_mnutes();
static int dst_end_offset_mnutes();
static int dst_shift_length_m nutes();
b
Description

This classis used to configure dst_calc_engine template typicaly as follows:

usi ng nanespace boost::gregori an;

usi ng nanmespace boost: : posix_tine;

typedef us_dst_trait<date> us_dst_traits;

t ypedef boost::date_tine::dst_cal c_engi ne<date, tine_duration,
us_dst _traits>
us_dst _cal c;

//calculate the 2002 transition day of USA April 7 2002

date dst_start = us_dst_calc::local _dst_start_day(2002);

/lcalculate the 2002 transition day of USA Cct 27 2002
date dst_end = us_dst _cal c::local _dst_end_day(2002);

/lcheck if alocal tine is in dst or not -- posible answers
/lare yes, no, invalid tine |abel, anbiguous
ptinme t(...sonme tine...);
if (us_dst::local _is_dst(t.date(), t.tine_of_day())
== boost::date_tinme::is_not_in_dst)

{
}

This generates a type suitable for the calculation of dst transitions for the United States. Of course other templates can be used for
other locales.

us_dst _trait public static functions

static day_of week_type start_day(year_type);
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2 stati
3. stati
4 stati
5 stati
6. stati
£ stati
8. stati
9.

stati

nmont h_type start_nonth(year_type y);

day_of week_type end_day(year_type);

nmont h_t ype end_nont h(year _type y);

date_type |l ocal _dst_start_day(year_type year);

date_type | ocal _dst_end_day(year _type year);

int dst_start_offset_minutes();

int dst_end offset _mnutes();

int dst_shift_length_mnutes();

Header <boost/date time/microsec_time clock.hpp>

Thisfile contains a high resolution time clock implementation.

namespace boost {
namespace date_tine {
t enpl at e<t ypenane tinme_type> class m crosec_cl ock;

}
}

Class template microsec_clock

boost::date_time::microsec_clock — A clock providing microsecond level resolution.
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Synopsis

/'l 1In header: <boost/date_time/mcrosec_tinme_clock. hpp>

tenpl at e<typenane tinme_type>
class microsec_cl ock {
publi c:
/'l types
typedef tine_type::date_type dat e_type;
typedef tine_type::time_duration_type tine_duration_type;
typedef tinme_duration_type::rep_type resolution_traits_type;
/1 public static functions
t enpl at e<t ypenane ti ne_zone_type>
static time_type local _tinme(shared_ptr< tinme_zone_type >);
static time_type local _tine();
static time_type universal _tine();

/1 private static functions
static time_type create_tine(tinme_converter);

Description

A high precision clock that measuresthelocal time at aresol ution up to microseconds and adjuststo the resol ution of thetime system.
For example, for the alibrary configuration with nano second resolution, the last 3 places of the fractional seconds will always be
000 since there are 1000 nano-seconds in a micro second.

m crosec_cl ock public static functions

1. .
t enpl at e<t ypenanme ti me_zone_t ype>

static time_type local _tinme(shared_ptr< tinme_zone_type > tz_ptr);
return alocal time object for the given zone, based on computer clock
static tine_type local _tine();
Returns the local time based on computer clock settings.
static time_type universal _tine();

Returns the UTC time based on computer settings.

m crosec_cl ock private static functions

static time_type create_tine(time_converter converter);
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Header <boost/date_time/parse_format_base.hpp>

namespace boost {
namespace date_tine {

/1 Enum for distinguishing parsing and formatting options.
enum nont h_f ormat _spec { nmont h_as_i nteger, nonth_as_short_string,
mont h_as_l ong_string };
enum ynd_or der _spec;
}
}

Type ymd_order_spec

boost::date_time::ymd_order_spec — Enum for distinguishing the order of Month, Day, & Year.
Synopsis

/'l In header: <boost/date_time/parse_format_base. hpp>

enum ynd_order_spec { ynd_order_iso, ynd_order_dny, ynd_order_us };

Description

Enum for distinguishing the order in which Month, Day, & Year will appear in adate string

Header <boost/date_time/period.hpp>

Thisfile contain theimplementation of the period abstraction. Thisisbasically the sameideaasarange. Although thisclassisintended
for usein thetimelibrary, it is pretty close to general enough for other numeric uses.

namespace boost {
namespace date_tinme {
t enpl at e<t ypenanme point_rep, typenane duration_rep> class period,;
}
}

Class template period

boost::date_time::period — Provides generalized period type useful in date-time systems.
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Synopsis

/'l In header: <boost/date_tinme/period. hpp>

t enpl at e<t ypenane poi nt_rep, typenanme duration_rep>
class period : private boost::|ess_than_conparabl e< peri od< point_rep, duration_rep >, boost::equal O
ity_conparabl e< period< point_rep, duration_rep > > >
{
public:
/'l types
typedef point_rep poi nt _type;
typedef duration_rep duration_type;

/'l construct/copy/destruct
period(point_rep, point_rep);
period(point_rep, duration_rep);

/1 public nmenber functions

poi nt _rep begin() const;

poi nt _rep end() const;

point_rep last() const;

duration_rep length() const;

bool is_null() const;

bool operator==(const period & const;
bool operator<(const period & const;
voi d shift(const duration_rep &) ;

voi d expand(const duration_rep &) ;

bool contains(const point_rep & const;
bool contains(const period & const;
bool intersects(const period & const;
bool is_adjacent(const period & const;
bool is_before(const point_rep & const;
bool is_after(const point_rep & const;
period intersection(const period & const;
period nerge(const period & const;
period span(const period & const;

Description

Thistemplate uses a class to represent atime point within the period and another class to represent a duration. As aresult, this class
is not appropriate for use when the number and duration representation are the same (eg: in the regular number domain).

A period can be specified by providing either the begining point and a duration or the begining point and the end point( end is NOT
part of the period but 1 unit past it. A period will be "invalid" if either end_point <= begin_point or the given duration is <= 0. Any
valid period will return false for is_null().

Zero length periods are also considered invalid. Zero length periods are periods where the begining and end points are the same, or,
the given duration is zero. For a zero length period, the last point will be one unit less than the begining point.

In the case that the begin and last are the same, the period has alength of one unit.

The best way to handle periodsisusually to provide abegining point and aduration. So, day1 + 7 daysisaweek period which includes
all of thefirst day and 6 more days (eg: Sun to Sat).

peri od public construct/copy/destruct
period(point_rep first_point, point_rep end_point);

create a period from begin to last eg: [begin,end)
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If end <= begin then the period will beinvalid

period(point_rep first_point, duration_rep len);

create a period as [begin, begin+len)

If lenis <= 0 then the period will be invalid

peri od public member functions

poi nt _rep begin() const;
Return the first element in the period.
point _rep end() const;
Return one past the last element.
point _rep last() const;
Return the last item in the period.
duration_rep length() const;
Return the length of the period.
bool is_null() const;
Trueif periodisill formed (length is zero or less)
bool operator==(const period & rhs) const;
Equality operator.
bool operator<(const period & rhs) const;
Strict as defined by rhs.last <= lhs.last.
void shift(const duration_rep & d);
Shift the start and end by the specified amount.
voi d expand(const duration_rep & d);

Expands the size of the period by the duration on both ends.

So before expand

After expand(2)
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10 bool contains(const point_rep & point) const;

Trueif the point isinside the period, zero length periods contain no points.

n bool contains(const period & other) const;

Trueif this period fully contains (or equals) the other period.
12 . . .
bool intersects(const period & other) const;
Trueif the periods overlap in any way.
bool is_adjacent(const period & other) const;
True if periods are next to each other without a gap.
14 . . . .
bool is_before(const point_rep & point) const;
Trueif all of the period is prior to the passed point or end <=t.
5 . . . ]
bool is_after(const point_rep & point) const;
Trueif all of the period is prior or t < start.
period intersection(const period & other) const;
Returns the period of intersection or invalid range no intersection.

period nerge(const period & other) const;

Returns the union of intersecting periods
<ndash></ndash>
or null period.

period span(const period & other) const;

Combine two periods with earliest start and latest end.

Combines two periods and any gap between them such that start = min(pl.start, p2.start) end = max(pl.end , p2.end)

[---pl---)

result:
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Header <boost/date_time/period_formatter.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenane CharT,
typename QutltrT = std::ostreanbuf _iterator<CharT, std::char_traits<CharT> > >
cl ass period_formatter;

Class template period_formatter

boost::date_time::period_formatter — Not afacet, but a class used to specify and control period formats.
Synopsis

/1 I'n header: <boost/date_tine/period formatter.hpp>

t enpl at e<t ypenane CharT,
typenane QutltrT = std::ostreanbuf iterator<CharT, std::char_traits<CharT> > >
class period_formatter {

public:
/'l types
typedef std::basic_string< CharT > string_type;
typedef CharT char _type;
typedef std::basic_string< char_type >::const_iterator const_itr_type;
typedef std::vector< std::basic_string< CharT > > col l ection_type;

enum range_di spl ay_options { AS_OPEN_RANCE, AS_CLOSED RANGE };

/'l construct/copy/ destruct
period_formatter(range_di splay_options = AS_CLOSED RANGE,
const char_type *const def aul t _peri od_separat or,
const char_type *const default _period_start_delineter,
const char_type *const defaul t _peri od_open_range_end_del i neter,
const char_type *const defaul t _period_cl osed_range_end_del i neter);

/1 public nmenber functions
QutltrT put_period_separator(QutltrT & const;
QutltrT put_period_start_delinmeter(QutltrT & const;
QutltrT put_period_end_delineter(QutltrT & const;
range_di spl ay_opti ons range_option() const;
voi d range_option(range_di spl ay_options) const;
void delimter_strings(const string _type & const string_type &,
const string_type & const string_type &);
t enpl at e<t ypenane period_type, typenane facet_type>
QutltrT put_period(QutltrT, std::ios_base & char_type,
const period_type & const facet_type & const;

/1 public data nenbers

static const char_type default_period_separator;

static const char_type default_period_start_delineter;

static const char_type default_period_open_range_end_delineter;
static const char_type default_period_cl osed_range_end_delineter;

Description

Provides settings for the following:
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* period_separator
<ndash></ndash>
default '/'

» period open_start_delimeter
<ndash></ndash>
default '

» period_open_range_end_delimeter
<ndash></ndash>
default ")’

 period closed range end delimeter
<ndash></ndash>
default "'

» display_as open_range, display_as closed range
<ndash></ndash>
default closed _range

Thus the default formatting for a period is as follows:
[period.start()/period.last()]

So for atypical date period this would be
[ 2004- Jan- 04/ 2004- Feb- 01]

where the date formatting is controlled by the date facet

peri od_f ormatter public construct/copy/destruct

period_formatter(range_di splay_options range_option_in = AS CLOSED RANGE,
const char_type *const period_separator = default_period_separator,
const char _type *const period start_delineter = default_period_start_delineter,

const char_type *const period_open_range_end_delineter = default_peri O
od_open_range_end_del i neter,

const char_type *const period_closed range_end delineter = default_peri O
od_cl osed_range_end_del i neter);

Constructor that sets up period formatter options
<ndash></ndash>
default should suffice most cases.

period_formatter public member functions

L QutltrT put_period_separator(QutltrT & oitr) const;

Puts the characters between period elementsinto stream
<ndash></ndash>
defaultis/.

QutltrT put_period_start_delimeter(QutltrT & oitr) const;

Puts the period start characters into stream
<ndash></ndash>
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default is|.

3. QutltrT put_period_end_delineter(QutltrT & oitr) const;

Puts the period end characters into stream as controled by open/closed range setting.

range_di spl ay_opti ons range_option() const;

voi d range_option(range_di spl ay_opti ons option) const;

Reset the range_option control.

6. void delimter_strings(const string _type & const string_type &,

const string_type & const string_type &) ;

tenpl at e<t ypenane period_type, typenane facet_type>
QutltrT put_period(QutltrT next, std::ios_base & a_ios, char_type a_fill,
const period_type & p, const facet_type & facet) const;

Generic code to output a period
<ndash></ndash>
no matter the period type.

This generic code will output any period using a facet to to output the 'elements. For example, in the case of a date period the
elementswill be instances of a date which will be formatted according the to setup in the passed facet parameter.

The steps for formatting a period are always the same:

* put the start delimiter

* put start element

* put the separator

* put either last or end element depending on range settings
 put end delimeter depending on range settings

Thusfor atypical date period the result might look like this:

[ March 01, 2004/June 07, 2004] <-- cl osed range
[ March 01, 2004/June 08, 2004) <-- open range

Header <boost/date_time/period_parser.hpp>

nanmespace boost {
nanmespace date_tine {
tenpl at e<t ypenane date_type, typenanme CharT> cl ass peri od_parser;
}
}
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Class template period_parser

boost::date_time::period_parser — Not afacet, but a class used to specify and control period parsing.
Synopsis

/1l I'n header: <boost/date_tine/period_parser. hpp>

tenpl at e<t ypenane date_type, typenane Char T>
cl ass period_parser {

public:
/'l types
typedef std::basic_string< CharT > string_type;
typedef CharT char _type;
typedef std::istreanbuf _iterator< CharT > stream.itr_type;
typedef string_parse_tree< CharT > parse_tree_type;

typedef parse_tree_type::parse_match_result_type match_results;
typedef std::vector< std::basic_string< CharT > > collection_type;

enum period_range_option { AS OPEN RANGE, AS CLOSED RANGE };

/1 construct/copy/destruct
peri od_parser (period_range_option = AS CLOSED_ RANGCE,
const char_type *const defaul t _period_separator,
const char_type *const default_period_start_delineter,
const char_type *const defaul t _period_open_range_end_del i neter,
const char_type *const default _period_cl osed_range_end_delineter);
peri od_parser(const period_parser< date_type, CharT > &) ;

/1 public nmenber functions
peri od_range_option range_option() const;
voi d range_option(period_range_option);
collection_type delimter_strings() const;
void delimter_strings(const string_type & const string_type &,
const string_type & const string_type &);
tenpl at e<t ypenane period_type, typenane duration_type, typenane facet_type>
period_type get _period(stream.itr_type & stream.itr_type &,
std::ios_base & const period_type &,
const duration_type & const facet_type & const;

/'l private nenber functions
voi d consune_delim streamitr_type & stream.itr_type &,
const string_type & const;

/1 public data nenbers

static const char_type default_period_separator;

static const char_type default_period_start_delineter;

static const char_type default_period_open_range_end_delineter;
static const char_type default_period_cl osed_range_end_delineter;

Description
Provides settings for the following:
* period_separator
<ndash></ndash>
default /'

 period open_start_delimeter
<ndash></ndash>
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default T'

» period_open_range end_delimeter
<ndash></ndash>
default ")’

» period_closed range end delimeter
<ndash></ndash>
default ']’

« display_as open_range, display_as closed range
<ndash></ndash>
default closed range

For atypical date period, the contents of the input stream would be
[ 2004- Jan- 04/ 2004- Feb- 01]

where the date format is controlled by the date facet

peri od_par ser public construct/copy/destruct

L peri od_parser(period_range_option range_opt = AS CLOSED RANGE,

const char_type *const period_separator = default_period_separator,
const char_type *const period_start_delinmeter = default_period_start_delinmeter,

const char_type *const period_open_range_end_delineter = default_peri O
od_open_range_end_del i meter,

const char_type *const period_cl osed_range_end_delimeter = default_periOd
od_cl osed_range_end_del i meter);

Constructor that sets up period parser options.

peri od_parser(const period_parser< date_type, CharT > & p_parser);

peri od_parser public member functions

L peri od_range_option range_option() const;
voi d range_option(period_range_option option);
3. . o . ]
collection_type delimter_strings() const;
4,

void delimter_strings(const string _type & separator,
const string_type & start_delim
const string_type & open_end_delim
const string_type & closed_end_delim;
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t enpl at e<t ypenane period_type, typenane duration_type, typenane facet_type>
period_type get_period(stream.itr_type & sitr, stream.itr_type & streamend
std::ios_base & a_ios, const period_type &
const duration_type & dur_unit
const facet_type & facet) const;

Generic code to parse a period
<ndash></ndash>
no matter the period type.

Thisgeneric codewill parse any period using afacet to to get the 'elements. For example, inthe case of adate period the elements
will beinstances of a date which will be parsed according the to setup in the passed facet parameter.

The steps for parsing a period are aways the same:
 consume the start delimiter

* get start element

 consume the separator

* et either last or end element depending on range settings
* consume the end delimeter depending on range settings

Thusfor atypica date period the contents of the input stream might look like this:

[ March 01, 2004/June 07, 2004] <-- cl osed range
[ March 01, 2004/June 08, 2004) <-- open range

peri od_par ser private member functions

L voi d consunme_delimstream.itr_type & sitr, streamitr_type & streamend

const string_type & delim const;
throwsios base::failureif delimiter and parsed data do not match

Header <boost/date_time/special_defs.hpp>

namespace boost {
namespace date_tine {

enum speci al _values { not_a_date_time, neg_infin, pos_infin,
m n_date_time, max_date_time, not_special,
Numpeci al Val ues };
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Header <boost/date_time/special_values_formatter.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenane CharT,
typename QutltrT = std::ostreanbuf _iterator<CharT, std::char_traits<CharT> > >
cl ass special _values_formatter;

Class template special_values_formatter

boost::date_time::special_values formatter — Class that provides generic formmeatting ostream formatting for specia values.
Synopsis

/'l 1In header: <boost/date_tinme/special _values_formatter. hpp>

t enpl at e<t ypenane CharT,
typenane QutltrT = std::ostreanbuf iterator<CharT, std::char_traits<CharT> > >
cl ass special _values_formatter {

public:
/'l types
typedef std::basic_string< CharT > string_type;
typedef CharT char _type;

typedef std::vector< string _type > collection_type;
/'l construct/copy/ destruct
speci al _val ues_formatter();
speci al _val ues_formatter(const char_type *const *, const char_type *const *);
speci al _val ues_formatter(typenane collection_type::iterator,
typenane collection_type::iterator);

/1 public nmenber functions
QutltrT put_special (QutltrT, const boost::date_tine::special _values & const;

/1 public data nenbers
static const char_type default_special _value_nanes; // Storage for the strings used to indicl
ate special val ues.

};

Description

This class provides for the formmating of special values to an output stream. In particular, it produces strings for the values of neg-
ative and positive infinity aswell asnot_a date time.

While not afacet, this class is used by the date and time facets for formatting specia value types.
speci al _val ues_formatter public construct/copy/destruct

speci al _values_formatter();

Construct special values formatter using default strings.

Default strings are not-a-date-time -infinity +infinity
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speci al _val ues_formatter(const char_type *const * begin,
const char_type *const * end);

Construct special values formatter from array of strings.

This constructor will take pair of iterators from an array of strings that represent the special values and copy them for use in
formatting special values.

const char* const special _val ue_nanes[]={"nadt","-inf", "+inf" };

speci al _value_formatter svf(&special _val ue_names|[0], &special _val ue_names|3]);

speci al _val ues_formatter(typenanme col |l ection_type::iterator beg,
typenane collection_type::iterator end);

speci al _val ues_formatter public member functions

L QutltrT put_special (QutltrT next,

const boost::date_tine::special _values & value) const;

Header <boost/date_time/special_values_parser.hpp>

namespace boost {
nanmespace date_tine {
tenpl at e<t ypenane date_type, typename charT> cl ass speci al _val ues_parser;

}
}

Class template special_values_parser

boost::date_time::special_values parser — Class for special_value parsing.
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Synopsis

/'l 1n header: <boost/date_tinme/special _val ues_parser. hpp>

tenpl at e<t ypenane date_type, typenane charT>
cl ass speci al _val ues_parser {

publi c:
/'l types
typedef std::basic_string< charT > string_type;
typedef std::istreanbuf _iterator< charT > stream.itr_type;
typedef date_type::duration_type duration_type;
typedef string_parse_tree< charT > parse_tree_type;

typedef parse_tree_type::parse_match_result_type match_results;
typedef std::vector< std::basic_string< charT > > collection_type;
typedef charT char _type;

/'l construct/copy/ destruct
speci al _val ues_parser();
speci al _val ues_parser(const string_type & const string_type &
const string_type & const string_type &,
const string_type &);
speci al _val ues_parser(typenane collection_type::iterator,
typenane col lection_type::iterator);
speci al _val ues_parser(const special _val ues_parser< date_type, charT > &);

/1 public nmenber functions
void sv_strings(const string_type & const string_type &,
const string_type & const string_type &,
const string_type &);
bool match(stream.itr_type & stream.itr_type & match_results & const;
/1 public data nenbers
static const char_type nadt_string;
static const char_type neg_inf_string;
static const char_type pos_inf_string;

static const char_type min_date_tine_string;
static const char_type nax_date_tine_string;

Description

TODO: add doc-comments for which elements can be changed Parses input stream for strings representing special_values. Special
values parsed are:

e not_a date time
* neg_infin

* pod_infin

e min_date time
» max_date time

speci al _val ues_par ser public construct/copy/destruct
speci al _val ues_parser();

Createsaspeci al _val ues_par ser with the default set of "sv_strings”.
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speci al _val ues_parser(const string_type
const string_type
const string_type
const string_type
const string_type

nadt _str,
neg_i nf_str,
pos_i nf _str,
mn_dt_str,
max_dt _str);

R0 Ro Ro Ro Qo

Createsaspeci al _val ues_par ser using a user defined set of element strings.

speci al _val ues_parser (typenane col |l ection_type::iterator beg,
t ypename col | ection_type::iterator end);

speci al _val ues_par ser (const special _val ues_parser< date_type, charT > & svp);

speci al _val ues_par ser public member functions

L void sv_strings(const string_type & nadt_str, const string_type & neg_inf_str,

const string_type & pos_inf_str,
const string_type & mn_dt_str,
const string_type & max_dt_str);

Replace specia value strings.

bool match(stream.itr_type & sitr, streamitr_type & str_end,
mat ch_results & nr) const;

Sets match_results.current_match to the corresponding special_value or -1.

Header <boost/date_time/string_convert.hpp>

namespace boost {
namespace date_tinme {
t enpl at e<t ypenane | nputT, typenane QutputT>
std::basic_string< QutputT >
convert_string_type(const std::basic_string< InputT > &);

Function template convert_string_type

boost::date_time::convert_string_type — Converts a string from one value_type to another.
Synopsis
/1 I'n header: <boost/date_tine/string_convert.hpp>

tenpl at e<t ypenane | nputT, typenanme CutputT>
std::basic_string< QutputT >
convert _string_type(const std::basic_string< InputT > & inp_str);

Description

Convertsawstring to astring (or astring to wstring). If both template parameters are of sametype, acopy of theinput string isreturned.
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Header <boost/date_time/string_parse_tree.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenane charT> struct parse_match_result;
t enpl at e<t ypenane charT> struct string_parse_tree;
t enpl at e<t ypenane char T>
std:: basic_ostrean< charT > &
oper at or <<(std::basic_ostrean< charT > & os,
parse_match_result< charT > & nr);

Struct template parse_match_result

boost::date_time::parse_match_result
Synopsis

/1 In header: <boost/date_tine/string_parse_tree. hpp>
t enpl at e<t ypenane char T>
struct parse_match_result {
/'l types
typedef std::basic_string< charT > string_type;
enum PARSE_STATE { PARSE ERROR = = -1 };

/'l construct/copy/ destruct
parse_match_result();

/1 public nmenber functions
string_type remaining() const;
charT last _char() const;

bool has_remai ning() const;

/1 public data nenbers
string_type cache;

unsi gned short mat ch_dept h;
short current_match;

Description

par se_mat ch_resul t public construct/copy/destruct

parse_match_result();

par se_mat ch_resul t public member functions

string_type remaining() const;

charT last _char() const;
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3. bool has_remai ni ng() const;

Returns true if more characters were parsed than was necessary.

Should be used in conjunction with last_char() to get the remaining character.

Struct template string_parse_tree

boost::date_time::string_parse_tree — Recursive data structure to allow efficient parsing of various strings.
Synopsis

/1 In header: <boost/date_tine/string_parse_tree. hpp>

t enpl at e<t ypenane char T>
struct string_parse_tree {

/'l types

typedef std::multimap< charT, string_parse_tree< charT > > ptree_coll;

typedef std::multimp< charT, string_parse_tree > ptree_coll;

typedef ptree_coll::val ue_type val ue_type;

typedef ptree_coll::iterator iterator;

typedef ptree_coll::const_iterator const _iterator;

typedef std::basic_string< charT > string_type;

typedef std::vector< std::basic_string< charT > > col l ection_type;

typedef parse_match_result< charT > parse_match_result _type;

/'l construct/copy/ destruct
string_parse_tree(collection_type, unsigned int = 0);
string_parse_tree(short = -1);

/1 public menber functions

void insert(const string_type & unsigned short);

short match(std::istreanmbuf iterator< charT > &,
std::istreanbuf _iterator< charT > & parse_match_result_type &,
unsigned int & const;

parse_match_result _type

mat ch(std: :istreanbuf iterator< charT > &,

std::istreanbuf iterator< charT > &) const;

void printnme(std::ostream &, int &);

void print(std::ostream &) ;

void printmatch(std::ostream & charT);

/1 public data nenbers

ptree_coll mnext_chars;
short mval ue;

Description

This class provides a quick lookup by building what amounts to atree data structure. It also features a match function which can can
handle nasty input interators by caching values as it recurses the tree so that it can backtrack as needed.

string_parse_tree public construct/copy/destruct
string_parse_tree(collection_type names, unsigned int starting_point = 0);

Parameter "starting_point" designates where the numbering begins. A starting_point of zero will start the numbering at zero
(Sun=0, Mon=1, ...) were a starting_point of one starts the numbering at one (Jan=1, Feb=2, ...). The default is zero, negative
vaules are not allowed
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string_parse_tree(short value = -1);

string_parse_tree public member functions

L void insert(const string type & s, unsigned short val ue);

short match(std::istreanmbuf iterator< charT > & sitr,
std::istreanmbuf iterator< charT > & stream end,
parse_match_result_type & result, unsigned int & |l evel) const;

Recursive function that finds a matching string in the tree.

Must check match results::has remaining() after match() is called. Thisis required so the user can determine if stream iterator
isalready pointing to the expected character or not (match() might advance sitr to next char in stream).

A parse_mat ch_resul t that has been returned from a failed match attempt can be sent in to the match function of a different
string_parse_tree toattempt amatch there. Use theiteratorsfor the partially consumed stream, the par se_mat ch_r esul t
object, and '0' for the level parameter.

parse_natch_result_type
mat ch(std: :istreanbuf _iterator< charT > & sitr,
std::istreanbuf iterator< charT > & stream end) const;

Must check match_results::has_remaining() after match() is called. Thisis required so the user can determine if stream iterator
isalready pointing to the expected character or not (match() might advance sitr to next char in stream).

4. void printnme(std::ostream & os, int & level);

void print(std::ostream & 0s);

void printmatch(std::ostream & os, charT c);

Header <boost/date _time/strings_from_facet.hpp>

namespace boost {
namespace date_tine {

t enpl at e<t ypenane char T>
std::vector< std::basic_string< charT > >
gat her _nmont h_strings(const std::locale & bool = true);

t enpl at e<t ypenane char T>
std::vector< std::basic_string< charT > >
gat her _weekday_strings(const std::locale & bool = true);

Function template gather_month_strings

boost::date_time::gather_month_strings — This function gathers up all the month strings from a std::locale.
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Synopsis
/'l In header: <boost/date_tinme/strings_fromfacet.hpp>

t enpl at e<t ypenane char T>
std::vector< std::basic_string< charT > >
gat her _nmonth_strings(const std::locale & |ocale, bool short_strings = true);

Description

Using thetime_put facet, thisfunction createsacollection of all the month strings from alocale. Thisis handy when building custom
date parsers or formatters that need to be localized.

Parameters: | ocal e The locale to use when gathering the strings
short _strings True(default) to gather short strings, false for long strings.
Returns: A vector of strings containing the strings in order. eg: Jan, Feb, Mar, etc.

Function template gather_weekday_strings

boost::date_time::gather weekday strings— This function gathers up all the weekday strings from a std::locale.
Synopsis
/1 1'n header: <boost/date tine/strings_fromfacet.hpp>

t enpl at e<t ypenane char T>
std::vector< std::basic_string< charT > >
gat her _weekday_strings(const std::locale & |ocale,
bool short_strings = true);

Description

Using thetime_put facet, thisfunction createsacollection of all the weekday strings from alocale starting with the string for 'Sunday'.
Thisis handy when building custom date parsers or formatters that need to be localized.

Parameters: | ocal e The locale to use when gathering the strings
short_strings  True(default) to gather short strings, false for long strings.
Returns: A vector of strings containing the weekdays in order. eg: Sun, Mon, Tue, Wed, Thu, Fri, Sat

Header <boost/date_time/time.hpp>

Thisfile contains the interface for the time associated classes.

namespace boost {
nanmespace date_tine {
tenpl at e<typenane T, typenane tinme_systenr class base_tine;
}
}

Class template base_time

boost::date_time::base time — Representation of a precise moment in time, including the date.
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Synopsis

/1l Inh

t enpl at
class b

eader: <boost/date_time/tine. hpp>
e<typenane T, typenane tine_systenv
ase_tinme :

private boost::|ess_than_conparabl e< T, boost::equality_conparable< T > >

{

public:
Il ty
t yped
t yped
t yped
t yped
t yped

/'l co

base_tine(const date_type & const tinme_duration_type &

pes
ef T time_type
ef tine_system:tinme_rep_type time_rep_type
ef tine_system:date_type date_type

ef tine_system:date_duration_type date_duration_type;
ef tine_system:tinme_duration_type tine_duration_type;

nstruct/copy/ destruct

dst _flags = not_dst);

base_ti ne(speci al _val ues);
base_tine(const time_rep_type &)
/1 public nmenber functions
date_type date() const;
time_duration_type tinme_of _day() const;
std::string zone_nane(bool = false) const;
std::string zone_abbrev(bool = false) const;
std::string zone_as_posix_string() const;
bool is_not_a date_tine() const;
bool is_infinity() const;
bool is_pos_infinity() const;
bool is_neg_infinity() const;
bool is_special () const;
bool operator==(const tine_type & const;
bool operator<(const tinme_type & const;
time_duration_type operator-(const tine_type & const
ti me_type operator+(const date_duration_type & const
ti me_type operator+=(const date_duration_type &)
ti me_type operator-(const date_duration_type & const
ti me_type operator-=(const date_duration_type &)
ti me_type operator+(const tinme_duration_type & const
ti me_type operator+=(const tinme_duration_type &)
time_type operator-(const tinme_duration_type & const
time_type operator-=(const tinme_duration_type &)

b

Description

Thisclassis askeleton for the interface of atemporal type with aresolution that is higher than aday. It isintended that this class be
the base class and that the actual time class be derived using the BN pattern. In this way, the derived class can make decisions such
as 'should there be adefault constructor' and what should it set its value to, should there be optional constructors say alowing only
antime_durationsthat generate atime from aclock,etc. So, infact multiple time types can be created for atime_system with different
construction policies, and al of them can perform basic operations by only writing a copy constructor. Finally, compiler errors are

also shorter.

Thereal behavior of the time class is provided by the time_system template parameter. This class must provide all the logic for ad-

dition, subtraction, as well as define all the interface types.
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base_ti ne public construct/copy/destruct

base_tine(const date_type & day, const tinme_duration_type & td,
dst _flags dst = not_dst);

2. base_ti ne(special _val ues sv);

3. base_tine(const tine_rep_type & rhs);

base_ti nme public member functions

date_type date() const;

time_duration_type tinme_of _day() const;

std::string zone_nane(bool = false) const;

Optional bool parameter will return time zone as an offset (ie "+07:00"). Empty string is returned for classes that do not use a
time_zone

std::string zone_abbrev(bool = false) const;

Optional bool parameter will return time zone as an offset (ie "+07:00"). Empty string is returned for classes that do not use a
time_zone

std::string zone_as_posix_string() const;
An empty string is returned for classes that do not use atime_zone.
bool is_not_a date_tine() const;
check to seeif dateisnot avalue
bool is_infinity() const;
check to seeif dateis one of the infinity values
bool is_pos_infinity() const;
check to seeif date is greater than all possible dates
bool is_neg_ infinity() const;
check to seeif date is greater than all possible dates

10 bool is_special () const;
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check to seeif timeisaspecia value
bool operator==(const tine_type & rhs) const;
Equality operator

<ndash></ndash>
others generated by boost::equality _comparable.

2 bool operator<(const tinme_type & rhs) const;
Equality operator

<ndash></ndash>
others generated by boost::less than_comparable.

13 time_duration_type operator-(const tine_type & rhs) const;
difference between two times
ti me_type operator+(const date_duration_type & dd) const;

add date durations

ti me_type operator+=(const date_duration_type & dd);

ti me_type operator-(const date_duration_type & dd) const;
subtract date durations

1 time_type operator-=(const date_duration_type & dd);

18 ti me_type operator+(const time_duration_type & td) const;

add time durations

time_type operator+=(const tine_duration_type & td);

time_type operator-(const time_duration_type & rhs) const;
subtract time durations

time_type operator-=(const tinme_duration_type & td);

Header <boost/date_time/time_clock.hpp>

Thisfile contains the interface for clock devices.
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nanespace boost {
nanespace date_tine {
tenpl at e<typenane time_type> class second_cl ock;
}
}

Class template second_clock

boost::date_time::second_clock — A clock providing time level services based on C time _t capabilities.
Synopsis

/'l I'n header: <boost/date_tine/time_clock. hpp>
tenpl at e<t ypenane time_type>
cl ass second_cl ock {
public:
/'l types
typedef tinme_type::date_type dat e_type;
typedef tinme_type::time_duration_type tine_duration_type;
/'l public static functions
static time_type local _tine();
static time_type universal _tine();
t enpl at e<t ypenane tinme_zone_type>
static time_type |local _tinme(boost::shared_ptr< time_zone_type >);

/'l private static functions
static time_type create_tine(::std::tm?*);

Description
This clock provides resolution to the 1 second level

second_cl ock public static functions

static tine_type local _tine();

static tine_type universal _time();
Get the current day in universal date asaymd_type.

t enpl at e<t ypenane ti ne_zone_type>
static time_type local _tinme(boost::shared_ptr< tinme_zone_type > tz_ptr);

second_cl ock private static functions

L static time_type create_tine(::std::tm?* current);

Header <boost/date_time/time_defs.hpp>

Thisfile contains nice definitions for handling the resoluion of various time reprsentations.
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nanespace boost {
nanespace date_tine {

/1 Defines sone nice types for handling tinme |evel resolutions.
enumtinme_resolutions { sec, tenth, hundreth, hundredth = = hundreth,
mlli, ten_thousandth, mcro, nano,
NurmResol utions };

/1 Flags for daylight savings or sumer tine.
enum dst_flags { not_dst, is_dst, calculate };
}
}

Header <boost/date_time/time_duration.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenane base_duration, boost::int64_t frac_of _second>
cl ass subsecond_durati on;
tenpl at e<typenanme T, typename rep_type> class tine_duration;
}
}

Class template subsecond_duration

boost::date_time::subsecond_duration — Template for instantiating derived adjusting durations.
Synopsis

/'l In header: <boost/date_tinme/time_duration. hpp>

t enpl at e<t ypenane base_duration, boost::int64_t frac_of _second>
cl ass subsecond_duration : public base_duration {
publi c:

/'l types

t ypedef base_duration::inpl_type i mpl _type;

typedef base_duration::traits_type traits_type;

/1l construct/copy/ destruct
explicit subsecond_duration(boost::int64_t);

/1 private nenmber functions
BOOST_STATI C_AS[
IR MB3(trats type:tids pr_secad >=frac o _secodirats type tids per seoodfrac o _seood frac of _seoodtraits type (tids par_seood) ==0,
\"The base duration resolution nust be a nultiple of the subsecond O
duration resolution");
BOOST_STATI C_CONSTANT( boost : : i nt64_t,
adj ust ment _rald
tio=(trats type :ticks par_secod >=frac o _secodrats type :ticks per_second frac of_secod frac of_second/'traits type :ticks par_secod);
b

Description

subsecond_dur at i on public construct/copy/destruct

explicit subsecond_duration(boost::int64_t ss);
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subsecond_dur at i on private member functions

L BOOST_STATI C_ASSERT_MSG( (traits_type::ticks_per_second
>=frac_of _second?traits_type::ticks_per_second’rac_of _second:frac_of second%raits_type::ticks_per_second)
= =0,
\"The base duration resolution nust be a nultiple of the subsecond
duration resolution");
2.

BOOST_STATI C_CONSTANT( boost: :int64_t,
adjustment _ratio = (traits_type::ticks_per_second
>=frac_of _second?traits_type::ticks _per_second/ frac_of second:frac_of second/traits_type::ticks_per_second));

Class template time_duration

boost::date_time::time_duration — Represents some amount of elapsed time measure to a given resolution.
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Synopsis

/1 In header

tenpl at e<typenane T, typenane rep_type>
class time_duration
private boost::|ess_than_conparabl e< T, boost::equality_conparable< T > >

{
public:

/'l types
typedef T

t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef

rep_type

rep_type::day_type

rep_type:: hour_type
rep_type::mn_type
rep_type::sec_type
rep_type::fractional _seconds_type
rep_type::tick_type
rep_type::inpl_type

/'l construct/copy/ destruct
tinme_duration();
time_duration(hour_type, mn_type, sec_type =0
fractional _seconds_type = 0)

time_duration(const tine_duration< T,

ti me_duration(special _val ues);
explicit tinme_duration(inpl_type);

/1 public nmenber functions

hour _type hours() const;

mn_type mnutes() const;

sec_type seconds() const;

sec_type total _seconds() const;
tick_type total _nmilliseconds() const;
tick_type total _nanoseconds() const;
tick_type total _mcroseconds() const;
fractional _seconds_type fractional _seconds() const;
duration_type invert_sign() const;
bool is_negative() const;

bool operator<(const tinme_duration & const
bool operator==(const tine_duration & const;

durati
durati
durati
durati
durati
durati
durati
durati
durati

on_type
on_type
on_type
on_type
on_type
on_type
on_type
on_type
on_type

operator-() const;

rep_

<boost/date_tine/tine_duration. hpp>

duration_type
traits_type
day_type

hour _type;

nm n_type;
sec_type

fractional _seconds_type

tick_type
i mpl _type;

type > &);

operator-(const duration_type & const;
oper at or +(const duration_type & const;

operator/(int) const;

operator-=(const duration_type &);
oper at or +=(const duration_type &)

operator/=(int);
operator*(int) const;
operator*=(int);

tick_type ticks() const;

bool is_special () const;

bool is_pos_infinity() const;
bool is_neg_infinity() const;
bool is_not_a date_tine() const;
i mpl _type get_rep() const
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/1 public static functions

static duration_type unit();

static tick_type ticks_per_second();

static time_resolutions resolution();

static unsigned short numfractional _digits();

Description

This class represents a standard set of capabilitiesfor al counted time durations. Time duration implementations should derive from
this class passing their type as the first template parameter. This design alows the subclass duration types to provide custom con-
struction policies or other custom features not provided here.

ti me_durati on public construct/copy/destruct

L time_duration();

time_duration(hour_type hours_in, mn_type mnutes_in,
sec_type seconds_in = 0,
fractional _seconds_type frac_sec_in = 0);
tinme_duration(const tinme_duration< T, rep_type > & other);
Construct from another t i me_dur at i on (Copy constructor)
4, . . . .
time_duration(special _values sv);

Construct from special_values.

explicit time_duration(inpl_type in);

ti me_dur ati on public member functions
hour _type hours() const;
Returns number of hoursin the duration.
mn_type mnutes() const;
Returns normalized number of minutes.
sec_type seconds() const;
Returns normalized number of seconds (0..60)
sec_type total _seconds() const;
Returns total number of seconds truncating any fractional seconds.

tick_type total _mlliseconds() const;
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Returns total number of milliseconds truncating any fractional seconds.
tick_type total _nanoseconds() const;
Returns total number of nanoseconds truncating any sub millisecond values.
tick_type total _mcroseconds() const;
Returns total number of microseconds truncating any sub microsecond values.
8. fractional _seconds_type fractional _seconds() const;

Returns count of fractional seconds at given resolution.

duration_type invert_sign() const;

1 bool is_negative() const;

bool operator<(const tinme_duration & rhs) const;

2 bool operator==(const tine_duration & rhs) const;

13 duration_type operator-() const;

unary- Allowsforti me_durati on td =-td1

1 duration_type operator-(const duration_type & d) const;

duration_type operator+(const duration_type & d) const;

duration_type operator/(int divisor) const;

e duration_type operator-=(const duration_type & d);
1B . B . ]

duration_type operator+=(const duration_type & d);
19

duration_type operator/=(int divisor);

Division operations on a duration with an integer.
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duration_type operator*(int rhs) const;
Multiplication operations an a duration with an integer.

duration_type operator*=(int divisor);

2 tick_type ticks() const;

2 bool is_special () const;

Isticks aspecia value?
2 bool is_pos_infinity() const;
Is duration pos-infinity.
a bool is_neg_infinity() const;
I's duration neg-infinity.
] . : .
bool is not_a date tinme() const;
Is duration not-a-date-time.

i mpl _type get_rep() const;

Used for specia_values output.

ti me_dur ati on public static functions
static duration_type unit();
Returns smallest representable duration.
static tick_type ticks_per_second();
Return the number of ticksin a second.
static time_resolutions resolution();
Provide the resolution of this duration type.
4.

static unsigned short numfractional _digits();

Returns number of possible digitsin fractional seconds.
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Header <boost/date_time/time_facet.hpp>

namespace boost {
namespace date_tine {
tenpl at e<typenane tinme_type, typename CharT,
typename QutltrT = std::ostreanbuf _iterator<CharT, std::char_traits<CharT> > >
class tine_facet;

tenpl at e<t ypenane CharT> struct time_formats;
tenpl at e<typenane tinme_type, typename CharT,

typenanme InltrT = std::istreanbuf _iterator<CharT, std::char_traits<CharT> > >
class time_input_facet;

Class template time_facet

boost::date_time::time facet
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Synopsis

/'l In header: <boost/date_tinme/time_facet.hpp>

tenpl at e<typenane tinme_type, typenane CharT,

typenane QutltrT = std::ostreanbuf _iterator<CharT, std::char_traits<CharT> > >

class tinme_facet

public boost::date_tine::date_facet< tine_type::date_type, CharT, QutltrT >

{
public:
/'l types
typedef tine_type::date_type

typedef tinme_type::tinme_duration_type
ation_type;

typedef boost::date_tine::period< time_type,
od_type;

typedef boost::date_tine::date_facet< typenane tine_type::date_type, CharT,

typedef base_type::string_type
string_type;
t ypedef base_type::char_type

typedef base_type::period_formatter_type
od_formatter_type;

typedef base_type::special _values_formatter_type

cial _values_formatter_type;
typedef base_type::date_gen formatter_type
date_gen_fornmatter_type;

/'l construct/copy/ destruct
explicit tinme_facet(::size_t = 0);
explicit tinme_facet(const char_type *,

dat e_type;

time_duration_type >

time_dur

peri O

a

char _type;

period_formatter_type = period_formatter_type(),
const special _values_fornmatter_type & = special _values_formatter_type(),
date_gen_formatter _type = date_gen_formatter_type(),

cisize_t = 0);

/1 public nmenber functions
std::locale::id & __get_id(void) const;

voi d tinme_duration_format(const char_type *const);

virtual void set_iso format();
virtual void set_iso_extended_fornat();

QutltrT put(QutltrT, std::ios_base & char_type,
QutltrT put(QutltrT, std::ios_base & char_type,
QutltrT put(QutltrT, std::ios_base & char_type,

/'l protected static functions
static string_type

const tine_type & const;
const tine_duration_type & const;
const period_type & const;

fractional _seconds_as_string(const tine_duration_type & bool);
static string_type hours_as_string(const tinme_duration_type & int = 2);
tenpl ate<typenane IntT> static string_type integral _as_string(IntT, int = 2);

/1 public data nenbers

static const char_type * fractional _seconds_fornat;

static const char_type * fractional _seconds_or_none_fornat;
static const char_type * seconds_with_fractional _seconds_fornat;
static const char_type * seconds_fornat;

stati
stati
stati

const char_type * standard_format;

c
c
c
static const char_type * hours_fornat;
c
c
¢ const char_type * zone_abbrev_fornat;

const char_type * unrestricted_hours_format;

peri O
speld

a

a

a

QutitrT > base_type;, O

a
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static const char_type * zone_nane_fornat;
static const char_type * zone_iso_format;
static const char_type * zone_iso_extended_fornmat;
static const char_type * posix_zone_string fornmat;
static const char_type * duration_seperator;
static const char_type * duration_sign_al ways;
static const char_type * duration_sign_negative_only;
static const char_type * negative_sign;
static const char_type * positive_sign;
static const char_type * iso_tinme_format_specifier;
static const char_type * iso_tinme_fornat_extended_specifier;
static const char_type * default_tinme_format;
static const char_type * default_tinme_duration_fornat;
static std::locale::id id;

Description

Facet used for format-based output of time types This class provides for the use of format strings to output times. In addition to the
flags for formatting date el ements, the following are the allowed format flags:

X X => default format - enables addition of more flagsto default (ie. "%x %X %z")
f => fractional seconds ".123456"
F => fractional seconds or none: like frac sec but empty if frac sec ==

s=> secondsw/ fractional sec "02.123" (thisisthe same as "%S%f) - %S => seconds " 02" - %z => abbreviated time zone "EDT"
- %Z => full time zone name "Eastern Daylight Time"

ti me_facet public construct/copy/destruct

explicit time_facet(::size_t ref_arg = 0);
sets default formats for ptime, local_date time, andti me_dur at i on

explicit tinme_facet(const char_type * format_arg,
period_formatter_type period_fornmatter_arg = period formatter_type(),
const special _values formatter_type & special _value_formatter = special _val O
ues_formatter_type(),
date_gen_formatter_type dg_formatter = date_gen formatter_type(),
c.size_t ref_arg = 0);

Construct the facet with an explicitly specified format.

ti me_facet public member functions

1.

3.

std::locale::id & __get_id(void) const;

void tinme_duration_format(const char_type *const format);
Changesformat for t i me_dur at i on.

virtual void set_iso _format();
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4. virtual void set_iso_extended_fornmat();

5 QutltrT put(QutltrT next_arg, std::ios_base & ios_arg, char_type fill_arg,
const time_type & tine_arg) const;

6.

QutltrT put(QutltrT next_arg, std::ios_base & ios_arg, char_type fill_arg,
const time_duration_type & tinme_dur_arg) const;

put function for ti me_dur at i on

7. QutltrT put(QutltrT next, std::ios_base & ios_arg, char_type fill,

const period_type & p) const;

time_f acet protected static functions

static string_type
fractional _seconds_as_string(const tine_duration_type & tinme_arg,
bool null _when_zero);

static string_type
hours_as_string(const tine_duration_type & tinme_arg, int width = 2);

tenpl at e<typenane I ntT>
static string _type integral _as_string(IntT val, int width = 2);

Struct template time_formats

boost::date_time::time_formats
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Synopsis

/'l In header: <boost/date_tinme/time_facet.hpp>

t enpl at e<t ypenane Char T>
struct time_formats {

/'l types

typedef CharT char_type

/1 public data nenbers
static const char_type fractional _seconds_format;

static const char_type fractional _seconds_or_none_format;
static const char_type seconds_wi th_fractional _seconds_f ornat;
static const char_type seconds_fornat;

static const char_type hours_fornmat;

static const char_type unrestricted_hours_format;

static const char_type full _24 hour_tinme_fornat;

static const char_type full _24 hour_ti nme_expanded_f ormat;
static const char_type short_24 hour_tinme_format;

static const char_type short_24 hour_time_expanded_f or nat;
static const char_type standard_format;

static const char_type zone_abbrev_fornat;

static const char_type zone_nane_f ornat;

static const char_type zone_iso_format;

static const char_type zone_i so_extended_fornat;

static const char_type posix_zone_string_fornat;

static const char_type duration_sign_negative_only;

static const char_type duration_sign_al ways;

static const char_type duration_seperator

static const char_type negative_sign

static const char_type positive_sign

static const char_type iso_tine_format_specifier

static const char_type iso_tine_fornmat_extended_specifier;
static const char_type default_tine_format;

static const char_type default_tine_input_format;

static const char_type default_tine_duration_fornat;

Class template time_input_facet

boost::date_time::time_input_facet — Facet for format-based input.
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Synopsis

/'l In header: <boost/date_tinme/time_facet.hpp>

tenpl at e<typenane tinme_type, typenane CharT,
typenane InltrT = std::istreanbuf _iterator<CharT, std::char_traits<CharT> > >
class tinme_input_facet : public boost::date_time::date_input_facet< tine_type::date_type, CharT, O
InltrT >
{
public:
/'l types
typedef tine_type::date_type O
date_type;
typedef tinme_type::tinme_duration_type O
time_duration_type;
typedef time_duration_type::fractional _seconds_type fraQd
ci onal _seconds_type;
typedef boost::date_tine::period< tinme_type, tine_duration_type > peri
od_type;
typedef boost::date_tine::date_i nput_facet< typeld
name tine_type::date_type, CharT, InltrT > base_type;

typedef base_type::duration_type O
dat e_durati on_type;

t ypedef base_type::year_type O
year _type;

t ypedef base_type::nonth_type O
nmont h_type;

t ypedef base_type::day_type O
day_type;

typedef base_type::string_type O
string_type;

typedef string_type::const_iterator O
const _itr;

t ypedef base_type::char_type O
char _type;

t ypedef base_type::fornmat_date_parser_type O
format _dat e_parser_type;

typedef base_type::period_parser_type peri

od_parser_type;
typedef base_type:: special _val ues_parser_type spel
ci al _val ues_parser_type;

typedef base_type::date_gen_parser_type O
dat e_gen_par ser _t ype;

typedef base_type:: special _val ues_parser_type::match_results O

match_results;

/'l construct/copy/ destruct
explicit tinme_input_facet(const string_type & ::size_t = 0);
explicit time_input_facet(const string_type &,
const fornmat_date_parser_type &,
const special _val ues_parser_type &,
const period_parser_type &,
const date_gen_parser_type & ::size_t = 0);
explicit time_input_facet(::size_t = 0);

/1 public nmenber functions

voi d tinme_duration_format(const char_type *const);

virtual void set_iso format();

virtual void set_iso_extended_fornat();

InltrT get(InltrT & InltrT & std::ios_base & period_type & const;

InltrT get(InltrT & InltrT & std::ios_base & tine_duration_type & const;
InltrT get(InltrT & InltrT & std::ios_base & tinme_type & const;
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InltrT get _local _time(InltrT & InltrT & std::ios_base & tine_type &,
string_type & const;

/'l protected nenber functions
InltrT get(InltrT & InltrT & std::ios_base & tine_type & string_type &,
bool ) const;
t enpl at e<t ypenane tenporal _type>
InltrT check_special _value(lnltrT & InltrT & tenporal _type &,
char_type = '\0') const;
void parse_frac_type(lnltrT & InltrT & fracional_seconds_type &) const;

/'l private nenber functions
t enpl at e<t ypenane int_type>
int_type decinal _adjust(int_type, const unsigned short) const;

/'l public data nenbers
static const char_type * fractional _seconds_fornmat;

static const char_type * fractional _seconds_or_none_fornat;
static const char_type * seconds_with_fractional _seconds_fornat;
static const char_type * seconds_fornat;
static const char_type * standard_format;
static const char_type * zone_abbrev_fornat;
static const char_type * zone_nane_fornat;
static const char_type * zone_iso_fornmat;
static const char_type * zone_iso_extended_fornmat;
static const char_type * duration_seperator;
static const char_type * iso_tinme_format_specifier;
static const char_type * iso_tinme_fornat_extended_specifier;
static const char_type * default_tinme_i nput_format;
static const char_type * default_tinme_duration_fornat;
static std::locale::id id;
b
Description

time_i nput _facet public construct/copy/destruct
explicit tinme_input_facet(const string_type & format, ::size_t ref_arg = 0);
Constructor that takes aformat string for a ptime.

explicit time_input_facet(const string_type & format,
const format_date_parser_type & date_parser,
const special _val ues_parser_type & sv_parser,
const period_parser_type & per_parser,
const date_gen_parser_type & date_gen_parser,
c:size_t ref_arg = 0);

explicit tinme_input_facet(::size_t ref_arg = 0);

sets default formats for ptime, local_date time, andti me_dur at i on

time_i nput _facet public member functions
void tinme_duration_format(const char_type *const format);

Set the format for t i me_dur at i on.
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2. virtual void set_iso format();

3. virtual void set_iso_extended format();

4. InltrT get(InltrT & sitr, InltrT & streamend, std::ios_base & ios_arg,
period_type & p) const;

5 InltrT get(InltrT & sitr, InltrT & streamend, std::ios_base & ios_arg,
time_duration_type & td) const;

6.

InltrT get(InltrT & sitr, InltrT & streamend, std::ios_base & ios_arg,
tinme_type & t) const;

Parses a time object from the input stream.

InltrT get_local _time(InltrT & sitr, InltrT & stream end,
std::ios_base & ios_arg, time_type & t,
string _type & tz_str) const;

Expects atime_zonein the input stream.

ti me_i nput _f acet protected member functions

InltrT get(InltrT & sitr, InltrT & streamend, std::ios_base & ios_arg,
time_type & t, string_type & tz_str, bool time_is_local) const;

t enpl at e<t ypenane tenporal _type>
InltrT check_special _value(lnltrT & sitr, InltrT & stream end,
tenmporal _type & tt, char_type ¢ = "\0") const;

Helper function to check for special_value.

First character may have been consumed during original parse attempt. Parameter 'c’ should be a copy of that character. Throws
ios_base::failureif parsefails.

3.

void parse_frac_type(lnltrT & sitr, InltrT & stream end,
fracional _seconds_type & frac) const;

Helper function for parsing a fractional second type from the stream.

ti me_i nput _facet private member functions

t enpl at e<t ypenane int_type>
int_type decimal _adjust(int_type val, const unsigned short places) const;

Helper function to adjust trailing zeros when parsing fractional digits.
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Header <boost/date_time/time_formatting_streams.hpp>

namespace boost {
namespace date_tine {

tenpl at e<typenane time_duration_type, typenane charT = char>
class ostreamtine _duration formatter;

t enpl at e<typenane tinme_type, typenanme charT = char>
class ostreamtine formatter

tenpl at e<t ypenane time_period_type, typenanme charT = char>
class ostreamtine_period_formatter;

Class template ostream_time_duration_formatter

boost::date_time::ostream_time_duration_formatter — Put atime type into a stream using appropriate facets.
Synopsis

/'l In header: <boost/date_tinme/time_formatting_streans. hpp>

tenpl at e<typenane time_duration_type, typenane charT = char>
class ostreamtine_duration_formatter {
publi c:
/'l types
typedef std::basic_ostream< charT > ostream_type
typedef tinme_duration_type::fractional _seconds_type fractional _seconds_type

/1 public static functions
static void duration_put(const tine_duration_type & ostreamtype &)

Description

ostream time_duration_formatter public static functions

static void duration_put(const tine_duration_type & td, ostreamtype & 0s)

Put time into an ostream.

Class template ostream_time_formatter

boost::date_time::ostream_time_formatter — Put atime type into a stream using appropriate facets.
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Synopsis

/'l In header: <boost/date_tinme/time_formatting_streans. hpp>

tenpl at e<typenane tinme_type, typenanme charT = char>
class ostreamtine formatter {

publi c:
/'l types
typedef std::basic_ostrean< charT > ostream type;
typedef tine_type::date_type date_type;
typedef tinme_type::tinme_duration_type time_duration_type;

typedef ostreamtine_duration_formatter< tinme_duration_type, charT > duration_formatter;

/1 public static functions
static void tinme_put(const tinme_type & ostreamtype &) ;

Description

ostream time_formatter public static functions
static void time_put(const tine_type &t, ostreamtype & 0s);
Put time into an ostream.
Class template ostream_time_period_formatter
boost::date_time::ostream_time_period_formatter — Put atime period into a stream using appropriate facets.
Synopsis

/'l In header: <boost/date_tinme/time_formatting_streans. hpp>

tenpl at e<typenane ti me_period_type, typenane charT = char>
class ostreamtine_period formatter {

public:
/'l types
typedef std::basic_ostrean< charT > ostream type;
typedef tine_period_type::point_type time_type;

typedef ostreamtine_formatter< time_type, charT > tinme_formatter;

/1 public static functions
static void period_put(const time_period_type & ostreamtype &) ;

Description

ostream time_period_formatter public static functions
static void period_put(const tine_period_type & tp, ostreamtype & 0s);

Put time into an ostream.
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Header <boost/date_time/time_iterator.hpp>

namespace boost {
namespace date_tine {
tenpl at e<typenane tinme_type> class tine_itr;
}
}

Class template time_itr

boost::date_time::time_itr — Simple time iterator skeleton class.
Synopsis

/'l 1In header: <boost/date_tine/time_iterator. hpp>

tenpl at e<t ypenane tinme_type>
class time_itr {
publi c:
/'l types
typedef tinme_type::time_duration_type tine_duration_type;

/'l construct/copy/ destruct
time_itr(tinme_type, tine_duration_type);

/1 public nmenber functions

time_itr & operator++();

time_itr & operator--();

time_type operator*();

time_type * operator->();

bool operator<(const tinme_type &);
bool operator<=(const tine_type & ;
bool operator!=(const tine_type & ;
bool operator==(const tine_type & ;
bool operator>(const tinme_type &);
bool operator>=(const tine_type & ;

Description
time_itr public construct/copy/destruct

L time_itr(time_type t, time_duration_type d);

time_itr public member functions

time_itr & operator++();
time_itr & operator--();

time_type operator*();
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4. time_type * operator->();
5. . )
bool operator<(const time_type & t);
6. _ . .
bool operator<=(const tine_type & t);
7. _ . )
bool operator!=(const tinme_type & t);
8. L . )
bool operator==(const tine_type & t);
9. : .
bool operator>(const tinme_type & t);
10

bool operator>=(const tine_type & t);

Header <boost/date_time/time_parsing.hpp>

namespace boost {
namespace date_tine {

/'l conputes exponential math |like 278 => 256, only works with positive integers
t enpl at e<t ypenane int_type>
int_type power(int_type base, int_type exponent);
tenpl at e<t ypenane time_duration, typenane char_type>
time_duration
str_fromdelimted_tinme_duration(const std::basic_string< char_type > &) ;
t enpl at e<t ypenane time_duration>
time_duration parse_delimted_tinme_duration(const std::string &);

/1 Uility function to split appart string.
bool split(const std::string & s, char sep, std::string & first,
std::string & second);
tenpl at e<t ypenane time_type>
time_type parse_delimted_tinme(const std::string & s, char sep);

/1 Parse tine duration part of an iso tine of form [-]hhmss.fff...
tenpl at e<t ypenane time_duration>
time_duration parse_undelimted_time_duration(const std::string & s);
/1l Parse tine string of form YYYYMVDDThhnmss where T is delineter between date and tine.

tenpl at e<t ypenane time_type>
time_type parse_iso_tine(const std::string & s, char sep);

Function template str_from_delimited_time_duration

boost::date_time::str_from_delimited_time_duration — Creates atime_duration object from a delimited string.
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Synopsis
/'l I'n header: <boost/date_tine/tine_parsing. hpp>

tenpl at e<typenane time_duration, typenane char_type>
time_duration
str_fromdelimted_tinme_duration(const std::basic_string< char_type > & s)

Description

Expected format for string is"[-1h[h][:mm][:ss][.fff]". If the number of fractional digits provided is greater than the precision of the
time duration type then the extra digits are truncated.

A negative duration will be created if thefirst character in stringisa’-', al other '-" will be treated as delimiters. Accepted delimiters
are"-:,.".
Function template parse_delimited_time_duration

boost::date time::parse_delimited_time duration — Creates atime_duration object from a delimited string.
Synopsis
/'l In header: <boost/date_tine/tinme_parsing. hpp>

t enpl at e<t ypenane ti me_duration>
tinme_duration parse_delimted_tine_duration(const std::string & s)

Description

Expected format for string is"[-]h[h][:mm][:ss][.fff]". If the number of fractional digits provided is greater than the precision of the
time duration type then the extra digits are truncated.

A negative duration will be created if thefirst character in stringisa’-', al other '-" will be treated as delimiters. Accepted delimiters
are"-:.".
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Header <boost/date_time/time_resolution_traits.hpp>

namespace boost {
namespace date_tine {
tenpl at e<typenane frac_sec_type, time_resolutions res,

#i f (defi ned( BOOST_MsSVC) &&( _MSC VER< 1300)) boost::int64_t resol ution_adjust,
#el se typenane frac_sec_type::int_type resol ution_adjust,

#endi f unsigned short frac_digits,

typenanme v_type = boost::int32_t>

class tine resolution_ traits;

struct time_resolution_traits_adapted32_inpl;
struct time_resolution_traits_adapted64_inpl;
struct time_resolution_traits_bi 32_inpl;
struct time_resolution_traits_bi64_inpl;

typedef time_resolution_traits< tine_resolution_traits_adapted32_inil

pl, mlli, 1000, 3 > mlli_res;
typedef time_resolution_traits< tine_resolution_traits_adapted64_inpl, mcro, 1000000, 6 > m O
cro_res;

typedef time_resolution_traits< tine_resolution_traits_adapted64_inil
pl, nano, 1000000000, 9 > nano_res;

/1 Simple function to cal cul ate absolute value of a nuneric type.
tenpl at e<typenane T> T absol ute_val ue(T x);

}
}

Class template time_resolution_traits

boost::date_time::time resolution_traits
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Synopsis

/'l In header: <boost/date_tinme/time_resolution_traits.hpp>

tenpl at e<typenane frac_sec_type, tinme_resolutions res,
#i f (defi ned( BOOST_MsVC) &&(_MSC_VER< 1300)) boost::int64_t resol ution_adjust,
#el se typenanme frac_sec_type::int_type resol ution_adjust,
#endi f unsigned short frac_digits, typename v_type = boost::int32_t>
class time_resolution_traits {
public:
/'l types
typedef frac_sec_type::int_type fractional_seconds_type;
typedef frac_sec_type::int_type tick_type;
typedef frac_sec_type::inpl_type inpl_type;

typedef v_type day_type;
typedef v_type hour _type;
typedef v_type m n_type;
typedef v_type sec_type;

/1 public static functions

static fractional _seconds_type as_nunber (i npl _type);

static bool is_adapted();

static tinme_resolutions resolution();

static unsigned short numfractional _digits();

static fractional _seconds_type res_adjust();

static tick_type

to_tick _count(hour_type, mn_type, sec_type, fractional _seconds_type);

/1 public nmenber functions
BOOST_STATI C_CONSTANT( boost: :int64_t, ticks_per_second = resol ution_adjust);

BOOST_STATI C_CONSTANT( fracti onal _seconds_t ype,
ticks_per_second = resol ution_adjust);

Description

time_resol ution_traits public static functions

static fractional _seconds_type as_nunber (inpl _type i);

2. static bool is_adapted();

3. static time_resolutions resolution();

4. static unsigned short numfractional _digits();
5 static fractional _seconds_type res_adjust();
6.

static tick_type
to_tick _count (hour_type hours, mn_type mnutes, sec_type seconds,
fractional _seconds_type fs);
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Any negative argument results in anegative tick_count.
time_resolution_traits public member functions

L BOOST_STATI C_CONSTANT( boost: :int64_t, ticks_per_second = resol ution_adjust);

BOOST_STATI C_CONSTANT( fracti onal _seconds_t ype,
ticks_per_second = resol ution_adjust);

Struct time_resolution_traits_adapted32_impl

boost::date_time::time_resolution_traits adapted32 impl — traits struct for time_resolution_traits implementation type
Synopsis
/1 I'n header: <boost/date_tine/time_resolution_traits.hpp>

struct time_resolution_traits_adapted32_i npl {
/'l types
t ypedef boost::int32_t i nt_type;
t ypedef boost::date_tine::int_adapter< boost::int32_t > inpl_type;
/1 public static functions
static int_type as_nunber (inpl _type);
static bool is_adapted();

Description

time_resol ution_traits_adapted32_inpl public static functions

static int_type as_nunber(inpl_type i);

2. static bool is_adapted();

Used to determine if implemented typeisi nt _adapt er orint.

Struct time_resolution_traits_adapted64_impl

boost::date_time::time_resolution_traits adapted64 impl — traits struct for time_resolution_traits implementation type
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Synopsis
/'l In header: <boost/date_tinme/time_resolution_traits.hpp>

struct time_resolution_traits_adapted64_inpl {
/'l types
t ypedef boost::int64_t int_type;
typedef boost::date_tine::int_adapter< boost::int64_t > inpl_type;
/1 public static functions
static int_type as_nunber(inpl _type);
static bool is_adapted();

Description

time_resolution_traits_adapted64_i npl public static functions

static int_type as_nunber(inpl _type i);

2. static bool is_adapted();

Used to determine if implemented typeisi nt _adapt er or int.

Struct time_resolution_traits_bi32_impl

boost::date_time::time_resolution traits bi32 impl — traits struct for time_resolution_traits implementation type
Synopsis
/1 I'n header: <boost/date_tine/time_resolution_traits.hpp>

struct time_resolution_traits_bi32_inpl {
/'l types
typedef boost::int32_t int_type;
typedef boost::int32_t inpl_type;
/1 public static functions
static int_type as_nunber (inpl_type);
static bool is_adapted();

Description

time_resolution_traits_bi32_i npl public static functions

static int_type as_nunber (inpl_type i);

2. static bool is_adapted();

Used to determine if implemented typeisi nt _adapt er orint.
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Struct time_resolution_traits_bi64_impl

boost::date_time::time_resolution traits bi64 impl — traits struct for time_resolution_traits implementation type
Synopsis
/1 I'n header: <boost/date_ tine/time_resolution_traits. hpp>

struct tinme_resolution_traits_bi64_inpl {
/'l types
typedef boost::int64_t int_type;
typedef boost::int64_t inpl_type;
/1 public static functions
static int_type as_nunber (inpl _type);
static bool is_adapted();

Description

time_resolution_traits_bi64_i npl public static functions

static int_type as_nunber (inpl_type i);

2. static bool is_adapted();

Used to determine if implemented typeisi nt _adapt er orint.

Header <boost/date time/time_system_ counted.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenanme confi g> struct counted_time_rep;

t enpl at e<typenane time_rep> class counted_time_system

}
}

Struct template counted_time_rep

boost::date_time::counted_time_rep — Time representation that uses a single integer count.
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Synopsis

/'l In header: <boost/date_tinme/time_system counted. hpp>

t enpl at e<t ypenane config>
struct counted_tinme_rep {

/'l types

typedef config::int_type int_type;
typedef config::date_type date_type;
typedef config::inpl_type i mpl _type;

typedef date_type::duration_type dat e_durati on_type;
typedef date_type::cal endar _type cal endar _t ype;
typedef date_type::ynd_type ynd_type;

typedef config::tinme_duration_type tine_duration_type;
typedef config::resolution_traits resolution_traits;

/'l construct/copy/ destruct
counted_tine_rep(const date_type & const time_duration_type &) ;
explicit counted_tine_rep(int_type);
explicit counted_tinme_rep(inpl_type);
/1 public nmenber functions

date_type date() const;

unsi gned | ong day_count() const;
int_type tinme_count() const;

int_type tod() const;

bool is_pos_infinity() const;

bool is_neg_infinity() const;

bool is_not_a date_tine() const;

bool is_special () const;

i mpl _type get_rep() const;

/1 public static functions
static int_type frac_sec_per_day();

Description

count ed_t i me_rep public construct/copy/destruct

counted_tinme_rep(const date_type & d, const time_duration_type & tine_of_day);

explicit counted_time_rep(int_type count);

explicit counted_tinme_rep(inpl_type count);

count ed_t i me_rep public member functions

date_type date() const;

unsi gned | ong day_count () const;
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int_type time_count() const;

int_type tod() const;

3.

4.

> bool
6. bool
/- bool
8. bool
9. i npl

is_pos_infinity() const;

is_neg_infinity() const;

is_not_a date_tinme() const;

is_special () const;

type get_rep() const;

count ed_ti me_rep public static functions

static int_type frac_sec_per_day();

Class template counted_time_system

boost::date_time::counted_time_system — An unadjusted time system implementation.
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Synopsis

Description

/1 In header:

tenpl at e<typenane tine_rep>
class counted_tinme_system {

publi c:
/'l types
typedef tinme_rep
typedef tinme_rep_type::inpl_type
typedef tinme_rep_type::tinme_duration_type
typedef tine_duration_type::fractional _seconds_type
typedef tinme_rep_type::date_type
typedef tinme_rep_type::date_duration_type
/1 public static functions

<boost/date_time/tine_system counted. hpp>

time_rep_type;

i mpl _type;
time_duration_type;
fractional _seconds_type;
dat e_type;

dat e_dur ati on_type;

tenpl at e<typenane T> static void unused_var(const T &) ;

static

time_rep_type

get _tine_rep(const date_type & const tinme_duration_type &,
date_tinme::dst_flags = not_dst);

stati
stati
stati
stati
stati
stati
static

C
C
C
C
C
C

time_rep_type get_tinme_rep(special _val ues);

date_type get_date(const tine_rep_type &);
time_duration_type get_tine_of _day(const tine_rep_type & ;

std::string zone_nane(const tine_rep_type &) ;

bool is_equal (const tinme_rep_type & const tine_rep_type & ;
bool is_less(const time_rep_type & const tinme_rep_type &) ;

time_rep_type

add_days(const tinme_rep_type & const date_duration_type &) ;

static

time_rep_type

subtract _days(const tine_rep_type & const date_duration_type &);

static

time_rep_type

subtract _tinme_duration(const time_rep_type & const time_duration_type &) ;

static

add_tinme_duration(const tine_rep_type &,

static

time_rep_type

time_duration_type

time_duration_type);

subtract _tines(const tine_rep_type & const tine_rep_type &) ;

count ed_t i me_syst empublic static functions

1

tenpl at e<typenane T> static void unused_var(const T &) ;

static

get _tine_rep(const date_type & day,

time_rep_type

date_ tinme::dst_flags dst

not _dst);

const time_duration_type & tod,

static time_rep_type get_tinme_rep(special _val ues sv);

static date_type get_date(const tinme_rep_type & val);

static time_duration_type get_tinme_of _day(const tinme_rep_type & val);
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6. static std::string zone_nane(const tinme_rep_type &
7. . . . . )
static bool is_equal (const tine_rep_type & | hs, const time_rep_type & rhs)
8. . . . . ]
static bool is_less(const time_rep_type & lhs, const time_rep_type & rhs)
9. . .
static time_rep_type
add_days(const tinme_rep_type & base, const date_duration_type & dd)
10 static time_rep_type
subtract _days(const tine_rep_type & base, const date_duration_type & dd);
n static time_rep_type
subtract _tinme_duration(const tinme_rep_type & base
const tinme_duration_type & td);
12 static time_rep_type
add_tinme_duration(const time_rep_type & base, tine_duration_type td)
13

static time_duration_type
subtract _tines(const tine_rep_type & I hs, const tinme_rep_type & rhs)

Header <boost/date time/time_system_split.hpp>

nanespace boost {
nanmespace date_tine {
t enpl at e<t ypenanme config, boost::int32_t ticks_per_second>
class split_tinmedate_system

Class template split_timedate_system

boost::date_time::split_timedate system — An unadjusted time system implementation.
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Synopsis

/1 In header: <boost/date_tine/tinme_systemsplit.hpp>

t enpl at e<t ypenanme config, boost::int32_t ticks_per_second>
class split_tinmedate_system {
publi c:
/'l types
typedef config::time_rep_type
time_rep_type;
typedef config::date_type
dat e_type;
typedef config::tinme_duration_type
time_duration_type;
typedef config::date_duration_type
dat e_durati on_type;
typedef config::int_type
int_type;
typedef config::resolution_traits
resolution_traits;
typedef date_tine::wapping_int< int_type, |NT64_C(86400)*ticks_per_second >
wrap_i nt _type;
typedef date_tine::wapping_ int< split_tinedate_system:int_type, split_timedate_sysO
tem:ticks_per_day > wap_int_type;
typedef date_tine::wapping_int< int_type, ticks_per_day >
wrap_i nt _type;

/1 private nenber functions
BOOST_STATI C_CONSTANT(i nt _type,
ticks_per_day = I NT64_C(86400)*config::tick_per_second);

/1 public static functions

static time_rep_type get _tine_rep(special _val ues);

static time_rep_type

get _tine_rep(const date_type & const tinme_duration_type &,
date_tine::dst_flags = not_dst);

static date_type get_date(const tinme_rep_type &);

static time_duration_type get_tinme_of _day(const tinme_rep_type &) ;

static std::string zone_nane(const time_rep_type &);

static bool is_equal (const tine_rep_type & const tinme_rep_type &);

static bool is_less(const tinme_rep_type & const tine_rep_type &) ;

static time_rep_type

add_days(const tinme_rep_type & const date_duration_type &) ;

static time_rep_type

subtract _days(const tine_rep_type & const date_duration_type &);

static time_rep_type

subtract _tinme_duration(const time_rep_type & const time_duration_type &) ;

static time_rep_type

add_tine_duration(const time_rep_type & tinme_duration_type);

static time_duration_type

subtract _tines(const tine_rep_type & const tinme_rep_type &) ;

Description

split_tinedate_syst emprivate member functions

L BoosT STATI C_CONSTANT(i nt _type,

ticks_per_day = I NT64_C(86400)*config::tick_per_second);
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split_tinedate_systempublic static functions

L static tinme_rep_type get_time_rep(special _values sv);
2. . .
static time_rep_type
get _tine_rep(const date_type & day, const time_duration_type & tod,
date_tine::dst_flags = not_dst);
3. . . )
static date_type get_date(const tine_rep_type & val);
static time_duration_type get_tinme_of _day(const tinme_rep_type & val);
static std::string zone_nane(const tine_rep_type &) ;
6. . i i . )
static bool is_equal (const tine_rep_type & |l hs, const tinme_rep_type & rhs);
7. . . . . )
static bool is_less(const tine_rep_type & lhs, const tine_rep_type & rhs);
8. . .
static time_rep_type
add_days(const tinme_rep_type & base, const date_duration_type & dd);
9. . .
static time_rep_type
subtract _days(const tine_rep_type & base, const date_duration_type & dd);
10 static time_rep_type
subtract _time_duration(const time_rep_type & base,
const time_duration_type & td);
n static time_rep_type
add_tine_duration(const tinme_rep_type & base, tine_duration_type td);
2

static time_duration_type
subtract _tinmes(const tinme_rep_type & Il hs, const tinme_rep_type & rhs);
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Header <boost/date_time/time_zone_base.hpp>

namespace boost {
namespace date_tine {
tenpl at e<t ypenane time_duration_type> cl ass dst_adj ustnent_offsets;
tenpl at e<typenane time_type, typenanme CharT> class tinme_zone_base;

}
}

Class template dst_adjustment_offsets

boost::date_time::dst_adjustment_offsets — Structure which holds the time offsets associated with daylight savings time.
Synopsis

/'l In header: <boost/date_tinme/time_zone_base. hpp>

tenpl at e<typenane time_duration_type>
cl ass dst_adj ustnent _offsets {
publi c:
/1 construct/copy/ destruct
dst _adj ustnent _of fsets(const tine_duration_type &,
const tine_duration_type &,
const time_duration_type &);

/1 public data nenbers

time_duration_type dst_adjust_; // Anpunt DST adjusts the clock eg: plus one hour.

time_duration_type dst_start_offset_; // Tine past m dnight on start transition day that dst O
starts.

tinme_duration_type dst_end_offset_; // Time past m dnight on end transition day that dst ends.
s
Description

dst _adj ust ment _of f set s public construct/copy/destruct

dst _adj ustnment _of fsets(const tine_duration_type & dst_adjust,
const tinme_duration_type & dst_start_offset,
const tine_duration_type & dst_end_offset);

Class template time_zone_base

boost::date_time::time_zone base — Interface class for dynamic time zones.
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Synopsis

/'l In header: <boost/date_tinme/time_zone_base. hpp>

tenpl at e<typenane time_type, typenane Char T>
class tinme_zone_base {

publi c:
/'l types
typedef CharT char _type;
typedef std::basic_string< CharT > string_type;

typedef std::basic_ostringstream< CharT > stringstreamtype;
typedef tine_type::date_type::year_type year _type;
typedef tinme_type::tinme_duration_type time_duration_type;

/'l construct/copy/ destruct
ti me_zone_base();
~ti me_zone_base();

/1 public nmenber functions

virtual string_type dst_zone_abbrev() const = O;
virtual string_type std_zone_abbrev() const = O;
virtual string_type dst_zone_nanme() const = 0;
virtual string_type std_zone_nanme() const = 0;

virtual bool has_dst() const = 0;

virtual tinme_type dst_local _start_tine(year_type) const = O;
virtual tinme_type dst_l|local _end_tine(year_type) const = 0;
virtual tinme_duration_type base_utc_offset() const = 0;
virtual tinme_duration_type dst_offset() const = O;

virtual string_type to_posix_string() const = O;

Description

This class represents the base interface for all timezone representations. Subclasses may provide different systems for identifying a
particular zone. For example some may provide a geographical based zone construction while others may specify the offset from
GMT. Another possibleimplementation would beto convert from POSI X timezone strings. Regardless of the construction technique,
thisisthe interface that these time zone types must provide.

Note that this class is intended to be used as a shared resource (hence the derivation from boost::counted base.

ti me_zone_base public construct/copy/destruct

ti me_zone base();

2. ~ti me_zone_base();

ti me_zone_base public member functions
virtual string_type dst_zone_abbrev() const = 0;
String for the timezone when in daylight savings (eg: EDT)
virtual string_type std_zone_abbrev() const = O;

String for the zone when not in daylight savings (eg: EST)
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virtual string_type dst_zone_nanme() const = O;

String for the timezone when in daylight savings (eg: Eastern Daylight Time)
virtual string_type std_zone_nanme() const = 0;

String for the zone when not in daylight savings (eg: Eastern Standard Time)
virtual bool has_dst() const = 0;

Trueif zone uses daylight savings adjustments otherwise false.
virtual time_type dst_local _start_tine(year_type y) const = O;

Local timethat DST starts
<ndash></ndash>
undefined if has dst isfalse.

virtual time_type dst_local _end_tinme(year_type y) const = O;

Local timethat DST ends
<ndash></ndash>
undefined if has dst isfalse.

virtual tinme_duration_type base utc_offset() const = 0;
Base offset from UTC for zone (eg: -07:30:00)

virtual time_duration_type dst_offset() const = 0;
Adjustment forward or back made while DST isin effect.

virtual string_type to_posix_string() const = O;
Returns a POSIX time_zone string for this object.

Header <boost/date time/time_zone_names.hpp>

nanespace boost {
nanmespace date_tine {
t enpl at e<t ypenane CharT> struct default_zone_nanes;

t enpl at e<t ypenane CharT> cl ass ti ne_zone_nanes_base;

}
}

Struct template default_zone_names

boost::date_time::default_zone_names
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Synopsis

/'l In header: <boost/date_tinme/time_zone_nanes. hpp>

t enpl at e<t ypenane Char T>
struct default_zone_nanes {
/'l types
typedef CharT char_type;

/1 public data nenbers

static const char_type standard_nane;
static const char_type standard_abbrev;
static const char_type non_dst _identifier;

Class template time_zone_names_base

boost::date_time::time_zone names base — Base type that holds various string names for timezone output.
Synopsis

/'l I'n header: <boost/date_tine/time_zone_nanes. hpp>

t enpl at e<t ypenane Char T>
class time_zone_nanes_base {
public:
/'l types
typedef std::basic_string< CharT > string_type;

/'l construct/copy/destruct

ti me_zone_nanes_base();

ti ne_zone_nanes_base(const string_type & const string_type &,
const string_type & const string_type &);

/'l public menber functions
string_type dst_zone_abbrev() const;
string_type std_zone_abbrev() const;
string_type dst_zone_nane() const;
string_type std_zone_nane() const;

Description

Classthat holds various types of strings used for timezones. For example, for the western United Statesthere isthe full name: Pacific
Standard Time and the abbreviated name: PST. During daylight savings there are additional names: Pacific Daylight Time and PDT.
CharT Allows class to support different character types

ti me_zone_nanes_base public construct/copy/destruct

L ti me_zone_nanes_base();

ti me_zone_nanes_base(const string_type & std_zone_nane_str,
const string_type & std_zone_abbrev_str,
const string_type & dst_zone_nane_str,
const string_type & dst_zone_abbrev_str);
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ti me_zone_nanes_base public member functions

L string_type dst_zone_abbrev() const

2. . .
string_type std_zone_abbrev() const;

3. . )
string_type dst_zone_nane() const

4,

string_type std_zone_nanme() const

Header <boost/date_time/tz_db_base.hpp>

nanespace boost {
nanespace date_tine {
cl ass bad_field_count;
cl ass data_not _accessible
tenpl at e<typenane time_zone_type, typenane rul e_type> class tz_db_base;
}
}

Class bad_field _count

boost::date_time::bad field_count — Exception thrown when tz database locates incorrect field structure in datafile.
Synopsis
/'l In header: <boost/date_tine/tz_db_base. hpp>

class bad_field _count : public out_of_range {
public:

/1 construct/copy/ destruct
bad_field_count(const std::string &);

b

Description
bad_fi el d_count public construct/copy/destruct

L bad_fiel d_count (const std::string & s)

Class data_not_accessible

boost::date_time::data_not_accessible — Exception thrown when tz database cannot locate requested datafile.
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Synopsis
/'l In header: <boost/date_tinme/tz_db_base. hpp>

cl ass data_not _accessible : public logic_error {
publi c:

/'l construct/copy/ destruct

dat a_not _accessi bl e();

dat a_not _accessi bl e(const std::string &);

I

Description
dat a_not _accessi bl e public construct/copy/destruct

L dat a_not _accessi bl e();

dat a_not _accessi bl e(const std::string & fil espec);

Class template tz_db_base

boost::date time::tz_db _base — Creates a database of time_zones from csv datéfile.
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Synopsis

/'l In header: <boost/date_tinme/tz_db_base. hpp>

tenpl at e<typenane time_zone_type, typenane rul e_type>
class tz_db_base {

publi c:
/'l types
t ypedef char char _type;
typedef tinme_zone_type::base_type ti me_zone_base_type;
typedef tinme_zone_type::tine_duration_type ti me_duration_type;
typedef tinme_zone_nanes_base< char_type > ti me_zone_nanes;
typedef boost::date_tine::dst_adjustnment_of fsets< tinme_duration_type > dst_adjustnment_of fsets;
typedef std::basic_string< char_type > string_type;

/'l construct/copy/ destruct
tz_db_base();

/1 public nmenber functions
void | oad_fromstream'std::istream &) ;
void load _fromfile(const std::string &;
bool add_record(const string_type &,

boost: : shared_ptr< tine_zone_base_type >);
boost: : shared_ptr< tine_zone_base_type >
tine_zone_fromregion(const string_type & const;
std::vector< std::string > region_list() const;

/'l private nenber functions
rule_type * parse_rul es(const string_type & const string_type & const;
week_num get _week_nun(int) const;

void split_rule_spec(int & int & int & string_type) const;
bool parse_string(string_type &);

Description

The csv file containing the zone_specs used by thetz_db_baseisintended to be customized by the library user. When customizing
thisfile (or creating your own) the file must follow a specific format.

Thisfirst lineis expected to contain column headings and is therefore not processed by thetz_db_base.

Each record (line) must have eleven fields. Some of those fields can be empty. Every field (even empty ones) must be enclosed in
double-quotes. Ex:

" Aneri cal/ Phoeni x" <- string enclosed in quotes
<- enpty field

Some fields represent a length of time. The format of these fields must be:
"{+|-}Yhh:mmi:ss]" <- length-of-time format

Where the plus or minus is mandatory and the seconds are optional.

Since some time zones do not use daylight savingsit is not always necessary for every field in a zone_spec to contain a value. All
zone_specs must have at least ID and GMT offset. Zones that use daylight savings must have all fields filled except: STD ABBR,
STD NAME, DST NAME. You should take note that DST ABBR is mandatory for zones that use daylight savings (seefield descrip-
tionsfor further details).

*x%xx%% Figlds and their description/details *** ***x**
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ID: Contains the identifying string for the zone_spec. Any string will do aslong asit's unique. No two ID's can be the same.

STD ABBR: STD NAME: DST ABBR: DST NAME: These four are all the names and abbreviations used by the time zone being
described. While any string will do in these fields, care should be taken. These fields hold the strings that will be used in the output
of many of the local_time classes. Ex:

time_zone nyc = tz_db.tinme_zone fromregion("Anerica/ New York");
local _time ny_tinme(date(2004, Aug, 30), IS DST, nyc);

cout << ny_tine.to_long_string() << endl;

/1 2004- Aug- 30 00: 00: 00 Eastern Daylight Tine

cout << ny_tine.to_short_string() << endl;

/1 2004- Aug- 30 00: 00: 00 EDT

NOTE: The exact format/function names may vary - see local_time documentation for further details.

GMT offset: Thisisthe number of hours added to utc to get the local time before any daylight savings adjustments are made. Some
examplesare: America/lNew_York offset -5 hours, & Africa/Cairo offset +2 hours. The format must follow the length-of-time format
described above.

DST adjustment: The amount of time added to gmt_offset when daylight savingsisin effect. The format must follow the length-of-
time format described above.

DST Start Date rule: Thisis a specialy formatted string that describes the day of year in which the transition take place. It holds
three fields of it's own, separated by semicolons. The first field indicates the "nth" weekday of the month. The possible values are:

1 (first), 2 (second), 3 (third), 4 (fourth), 5 (fifth), and -1 (last). The second field indicates the day-of-week from 0-6 (Sun=0). The
third field indicates the month from 1-12 (Jan=1).

Examples are: "-1;5;9"="Last Friday of September", "2;1;3"="Second Monday of March"

Start time: Start time is the number of hours past midnight, on the day of the start transition, the transition takes place. More smply
put, the time of day the transition is made (in 24 hours format). The format must follow the length-of-time format described above
with the exception that it must always be positive.

DST End date rule: See DST Start date rule. The difference here is thisis the day daylight savings ends (transition to STD).
End time: Same as Start time.
t z_db_base public construct/copy/destruct

L tz_db_base();

Constructs an empty database.

tz_db_base public member functions
void |l oad fromstream std::istream & in);

Process csv datafile, may throw exceptions.
May throw bad_fi el d_count exceptions

2. void load_fromfile(const std::string & pathspec);

Process csv datafile, may throw exceptions.

May throw dat a_not _accessi bl e, or bad_fi el d_count exceptions
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3. bool add_record(const string_type & region,

boost::shared_ptr< tine_zone_base_type > tz);

returns true if record successfully added to map

Takes aregion name in the form of "America/Phoenix", and atime_zone object for that region. The id string must be a unique
name that does not already exist in the database.

boost::shared_ptr< tine_zone_base_type >
time_zone_fromregion(const string_type & region) const;

Returns atime_zone object built from the specs for the given region.

Returns atime_zone object built from the specs for the given region. If region does not exist alocal_time::record_not_found ex-
ception will be thrown

. std::vector< std::string > region_list() const;

Returns a vector of strings holding the time zone regionsin the database.

tz_db_base private member functions

rule_type * parse_rul es(const string_type & sr, const string_type & er) const;
parses rule specs for transition day rules

week_num get _week_num(int nth) const;
helper function for parse_rules()

void split_rule_spec(int &nth, int &d, int &m string_type rule) const;
splitsthe [startjend] _date rule string into 3 ints

bool parse_string(string_type & s);

Take aline from the csv, turn it into atime_zone_type.

Take aline from the csv, turn it into atime_zone type, and add it to the map. Zone_specsin csv file are expected to have eleven
fields that describe the time zone. Returns true if zone_spec successfully added to database

Header <boost/date_time/wrapping_int.hpp>

nanespace boost {
nanespace date_tine {
tenpl ate<typenane int_type_, int_type_ wap_val> class wapping_int;
tenpl ate<typenane int_type_, int_type_ wap_nin, int_type_ wap_nax>
cl ass wrappi ng_i nt2;
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Class template wrapping_int

boost::date_time::wrapping_int — A wrapping integer used to support time durations (WARNING: only instantiate with a signed
type)

Synopsis

/'l I'n header: <boost/date_tine/w apping_int.hpp>

tenpl ate<typenane int_type_, int_type_ wap_val >
class wrapping_int {
public:

/'l types

typedef int_type_ int_type;

/1 construct/copy/ destruct
wr appi ng_int(int_type);

/1 public static functions
static int_type wap_val ue();

/1 public nmenber functions

int_type as_int() const;

operator int_type() const;

tenpl ate<typenane IntT> IntT add(IntT);
tenpl ate<typenane IntT> IntT subtract(IntT);

/'l private nenber functions
tenpl ate<typenane IntT> IntT calculate_wap(IntT);

Description

In composite date and time types this type is used to wrap at the day boundary. Ex: A wrapping_int<short, 10> will roll over after
nine, and roll under below zero. This gives arange of [0,9]

NOTE: it is strongly recommended that wrapping_int2 be used instead of wrapping_int as wrapping_int isto be depricated at some
point soon.

Also Note that warnings will occur if instantiated with an unsigned type. Only a signed type should be used!

wr appi ng_i nt public construct/copy/destruct
wrapping_int(int_type v);

Add, return true if wrapped.

wr appi ng_i nt public static functions

static int_type wap_value();

wr appi ng_i nt public member functions
int_type as_int() const;

Explicit converion method.
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operator int_type() const;

tenpl ate<typenane IntT> IntT add(IntT v);

Add, return number of wraps performed.

Thesign of the returned value will indicate which direction the wraps went. Ex: add a negative number and wrapping under could
occur, thiswould be indicated by a negative return value. If wrapping over took place, a positive value would be returned

tenpl at e<typenane IntT> IntT subtract(IntT v);

Subtract will return '+d' if wrapping under took place ('d' is the number of wraps)

The sign of the returned value will indicate which direction the wraps went (positive indicates wrap under, negative indicates
wrap over). Ex: subtract a negative number and wrapping over could occur, this would be indicated by a negative return value.
If wrapping under took place, a positive value would be returned.

wr appi ng_i nt private member functions

1.

tenpl at e<typenanme IntT> IntT calculate_wap(IntT wap);

Class template wrapping_int2

boost::date_time::wrapping_int2 — A wrapping integer used to wrap around at the top (WARNING: only instantiate with a signed
type)

Synopsis

/'l I'n header: <boost/date_tine/w apping_int.hpp>

tenpl ate<typenane int_type_, int_type_ wap_nmin, int_type_ wap_nax>
class wrapping int2 {
public:

/'l types

typedef int_type_ int_type;

/'l construct/copy/ destruct
wr appi ng_int2(int_type);

/1 public static functions
static int_type wap_val ue();
static int_type mn_value();

/1 public nmenber functions

int_type as_int() const;

operator int_type() const;

tenpl ate<typenane IntT> IntT add(IntT);
tenpl ate<typenane IntT> IntT subtract(IntT);

/1 private nenber functions
tenpl ate<typenane IntT> IntT calculate_wap(IntT);
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Description

Bad name, quick impl to fix abug
<ndash></ndash>
fix later!! Thisalowsthe wrap to restart at a value other than 0.

wr appi ng_i nt 2 public construct/copy/destruct
wrappi ng_int2(int_type v);

If initializing valueis out of range of [wrap_min, wrap_max], value will be initialized to closest of min or max
wr appi ng_i nt 2 public static functions

L static int_type wap_val ue();

static int_type min_value();

wr appi ng_i nt 2 public member functions
int_type as_int() const;
Explicit converion method.

operator int_type() const;

tenpl ate<typenane IntT> IntT add(IntT v);

Add, return number of wraps performed.

Thesign of the returned value will indicate which direction the wraps went. Ex: add a negative number and wrapping under could
occur, thiswould be indicated by a negative return value. If wrapping over took place, a positive value would be returned

tenpl ate<typenane IntT> IntT subtract(IntT v);

Subtract will return '-d' if wrapping under took place ('d' is the number of wraps)

The sign of the returned value will indicate which direction the wraps went. Ex: subtract a negative number and wrapping over
could occur, thiswould be indicated by a positive return value. If wrapping under took place, a negative value would be returned

wr appi ng_i nt 2 private member functions

tenpl ate<typenane IntT> IntT cal culate_wap(IntT wap);
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Header <boost/date_time/year_month_day.hpp>

namespace boost {
namespace date_tine {
t enpl at e<t ypenane Year Type, typenane MonthType, typenane DayType>
struct year_nont h_day_base;

Struct template year_month_day_base

boost::date_time::year_month_day base — Allow rapid creation of ymd triples of different types.
Synopsis

/1 I'n header: <boost/date_tine/year_nonth_day. hpp>

t enpl at e<t ypenane Year Type, typenane MnthType, typenane DayType>
struct year_nont h_day_base {

/'l types

typedef Year Type year_type;

t ypedef Mont hType nont h_type;

typedef DayType day_type;

/'l construct/copy/ destruct
year _nont h_day_base( Year Type, MnthType, DayType);

/1 public data nenbers
Year Type year;

Mont hType nont h;
DayType day;

Description

year _nont h_day_base public construct/copy/destruct
year _nont h_day_base( Year Type year, MonthType nonth, DayType day);

A basic constructor.

Gregorian Reference
Header <boost/date_time/gregorian/conversion.hpp>

nanespace boost {
namespace gregorian {

/1 Converts a date to a tmstruct. Throws out_of _range exception if date is a special val ue.
std::tmto_tn(const date & d);

/1 Converts a tmstructure into a date dropping the any tine val ues.
date date_fromtmconst std::tm & datetm;
}
}
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Header <boost/date_time/gregorian/formatters.hpp>

namespace boost {
namespace gregorian {

t enpl at e<t ypenane char T>
std::basic_string< charT > to_sinple_string_type(const date & d);

/1 To YYYY-nmm DD string where mmm 3 char nonth nane. Exanple: 2002-Jan-01.
std::string to_sinple_string(const date & d);
t enpl at e<t ypenane char T>

std::basic_string< charT > to_sinple_string_type(const date_period & d);

/1 Convert date period to sinple string. Exanple: [2002-Jan-01/2002-Jan-02].
std::string to_sinple_string(const date_period & d);
t enpl at e<t ypenane char T>

std::basic_string< charT > to_iso_string_type(const date_period & d);

/| Date period to iso standard format CCYYMVDD/ CCYYMVDD. Exanpl e: 20021225/20021231.
std::string to_iso_string(const date_period & d);
t enpl at e<t ypenane char T>

std::basic_string< charT > to_iso_extended_string_type(const date & d);

/1l Convert to iso extended format string CCYY- MV DD. Exanple 2002-12-31.
std::string to_iso_extended_string(const date & d);
t enpl at e<t ypenane char T>

std::basic_string< charT > to_iso_string_type(const date & d);

/1 Convert to iso standard string YYYYMVDD. Exanple: 20021231.
std::string to_iso_string(const date & d);
t enpl at e<t ypenane char T>

std::basic_string< charT > to_sql _string_type(const date & d);
std::string to_sql_string(const date & d);

/1 Convert date period to sinple string. Exanple: [2002-Jan-01/2002-Jan-02].
std::wstring to_sinple_wstring(const date_period & d);

/1 To YYYY-nmm DD string where mmm 3 char nonth nane. Exanple: 2002-Jan-01.
std::wstring to_sinple_wstring(const date & d);

/| Date period to iso standard format CCYYMVDD/ CCYYMVDD. Exanpl e: 20021225/20021231.
std::wstring to_iso_wstring(const date_period & d);

/1l Convert to iso extended format string CCYY- MV DD. Exanple 2002-12-31.
std::wstring to_iso_extended_wstring(const date & d);

/1 Convert to iso standard string YYYYMVDD. Exanple: 20021231.
std::wstring to_iso_wstring(const date & d);
std::wstring to_sqgl _wstring(const date & d);
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Header <boost/date _time/gregorian/formatters_limited.hpp>

Header <boost/date_time/gregorian/greg_calendar.hpp>

nanespace boost {
namespace gregorian {
cl ass gregorian_cal endar

typedef date tine::int_adapter< uint32_t > fancy _date rep; // An internal date represental
tion that includes infinities, not a date.

}
}

Class gregorian_calendar

boost::gregorian::gregorian_calendar — Gregorian calendar for thisimplementation, hard work in the base.
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_cal endar. hpp>

cl ass gregorian_cal endar : public date_tine::gregorian_cal endar_base< greg_year_nonth_day, O
fancy_date_rep::int_type >

{
publi c:

/'l types

t ypedef greg_weekday day_of week_type; // Type to hold a weekday (eg: Sunday, O
Monday, . . .)

typedef greg_day_of _year_rep day_of year_type; // Counter type from1l to 366 for gregorian O
dat es.

typedef fancy_date_rep date_rep_type; /1 Internal date representation that handles O
infinity, not a date.

typedef fancy_date_rep date_traits_type; // Date rep inplements the traits stuff as well.
s

Header <boost/date time/gregorian/greg_date.hpp>

nanespace boost {
namespace gregorian {
cl ass date;

}
}

Class date

boost::gregorian::date — A date type based on gregorian_calendar.
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Synopsis
/'l I'n header: <boost/date_tine/gregorian/greg_date. hpp>

class date :
public date_tine::date< date, gregorian_cal endar, date_duration >

{

public:
/'l types
t ypedef gregorian_cal endar: :year_type year _type;
t ypedef gregorian_cal endar: : nonth_type nmont h_t ype;
typedef gregorian_cal endar: :day_type day_type;
t ypedef gregorian_cal endar::day_of year_type day_of _year_type;
typedef gregorian_cal endar: :ynd_type ynd_type;

t ypedef gregorian_cal endar::date_rep_type date_rep_type;
t ypedef gregorian_cal endar::date_int_type date_int_type;
typedef date_duration duration_type;

/'l construct/copy/ destruct

date();

dat e(year _type, nonth_type, day_type);
explicit date(const ynd_type &) ;
explicit date(const date_int_type &);
explicit date(date_rep_type);
explicit date(special val ues);

/1 public nmenber functions
date_int_type julian_day() const;
day_of year _type day_of _year() const;
date_i nt _type nodjulian_day() const;
i nt week_nunber () const;

date_i nt _type day_nunber () const;
date end_of _nonth() const;

Description

This class is the primary interface for programming with greogorian dates. The is a lightweight type that can be freely passed by
value. All comparison operators are supported.

dat e public construct/copy/destruct
date();
Default constructor constructs with not_a_date_time.
2. .
date(year_type y, nonth_type m day_type d);
Main constructor with year, month, day.
explicit date(const ynmd_type & ynd);
Constructor from aymd_type structure.

explicit date(const date_int_type & rhs);

Needed copy constructor.
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explicit date(date_rep_type rhs);
Needed copy constructor.
explicit date(special _val ues sv);

Constructor for infinities, not a date, max and min date.
dat e public member functions

L date_int_type julian_day() const;
Return the Julian Day number for the date.
day_of _year _type day_of _year() const;
Return the day of year 1..365 or 1..366 (for leap year)
date_int_type nodjulian_day() const;
Return the Modified Julian Day number for the date.
i nt week_nunber () const;
Return the iso 8601 week number 1..53.
date_i nt _type day_nunber () const;
Return the day number from the calendar.
date end_of _nmonth() const;
Return the last day of the current month.

Header <boost/date_time/gregorian/greg_day.hpp>

namespace boost {
namespace gregorian {
struct bad_day_of _nonth

cl ass greg_day;

t ypedef CV::sinple_exception_policy< un
signed short, 1, 31, bad_day_of_nonth > greg_day_policies; // Policy class that declares error O
handl i ng and day of nonth ranges.
typedef CV::constrained_val ue< greg_day_policies > greg_day_rep; // Cenerated represetation O
for gregorian day of nonth
}
}

Struct bad_day_of_month
boost::gregorian::bad_day of _month — Exception type for gregorian day of month (1..31)
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Synopsis
/'l In header: <boost/date_tine/gregorian/greg_day. hpp>

struct bad_day_of _nmonth : public out_of_range {
/'l construct/copy/ destruct

bad_day_of _nmont h();

bad_day_of nont h(const std::string &);

b

Description
bad_day_of _nont h public construct/copy/destruct

L bad_day_of _nonth();

2. bad_day_of _nonth(const std::string & s);

Allow other classes to throw with unique string for bad day like Feb 29.

Class greg_day
boost::gregorian::greg_day — Represent aday of the month (range 1 - 31)

Synopsis
/'l In header: <boost/date_tinme/gregorian/greg_day. hpp>

class greg_day : public greg_day_rep {
public:
/'l construct/copy/ destruct
greg_day(unsi gned short);
/1 public menber functions

unsi gned short as_nunber () const;
oper ator unsigned short() const;

Description

This small class allows for simple conversion an integer value into a day of the month for a standard gregorian calendar. The type
is automatically range checked so values outside of the range 1-31 will cause abad_day of month exception

gr eg_day public construct/copy/destruct

greg_day(unsi gned short day_of_nonth);

greg_day public member functions

unsi gned short as_nunber () const;
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oper ator unsi gned short() const

Header <boost/date time/gregorian/greg_day of year.hpp>

nanespace boost {
namespace gregorian {
struct bad_day_of year;

typedef CV::sinple_exception_policy< un
signed short, 1, 366, bad_day_of year > greg_day_of year_policies; // A day of the year range O
(1..366)

typedef CV::constrained_val ue< greg_day_of year_policies > greg_day_of _year_rep; // Define O
a range representation type for the day of the year 1..366

}
}

Struct bad_day_of_year

boost::gregorian::bad_day of year — Exception type for day of year (1..366)
Synopsis
/'l In header: <boost/date_tinme/gregorian/greg_day_of _year. hpp>

struct bad_day_of _year : public out_of _range {
/'l construct/copy/destruct

bad_day_of _year();

s

Description

bad_day_of _year public construct/copy/destruct

N bad_day_of _year () ;

Header <boost/date_time/gregorian/greg_duration.hpp>

namespace boost {
namespace gregorian {
cl ass date_duration

typedef boost::date_tinme::duration_traits_adapted date_duration_rep; // An internal date O
representation that includes infinities, not a date.
typedef date_duration days; // Shorthand for date_duration.

}
}

Class date_duration

boost::gregorian::date_duration — Durations in days for gregorian system.
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Synopsis
/'l In header: <boost/date_tinme/gregorian/greg_duration. hpp>

cl ass date_duration :

public boost::date_tine::date_duration< date_duration_rep >
{
public:

/'l types

t ypedef base_type::duration_rep duration_rep;

/'l construct/copy/ destruct

explicit date_duration(duration_rep = 0);
dat e_duration(date_tinme::special _val ues);
dat e_duration(const date_duration &);

dat e_durati on(const base_type &);

/1 public nmenber functions

bool operator==(const date_duration & const;

bool operator!=(const date_duration & const;

bool operator<(const date_duration & const;

bool operator>(const date_duration & const;

bool operator<=(const date_duration & const;

bool operator>=(const date_duration & const;
date_duration & operator-=(const date_duration &);
dat e_duration & operator+=(const date_duration &);
date_duration operator-() const;

date_duration & operator/=(int);

/1 public static functions
static date_duration unit();

}

Description

dat e_dur at i on public construct/copy/destruct
explicit date_duration(duration_rep day_count = 0);

Construct from aday count.

2. date_duration(date_tine::special _values sv);
construct from special_values

3. dat e_duration(const date_duration & other);
Copy constructor.

4.

dat e_dur ati on(const base_type & other);

Construct from another dat e_dur at i on.

dat e_dur ati on public member functions

bool operator==(const date_duration & rhs) const;
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2. bool operator!=(const date_duration & rhs) const;
3. bool operator<(const date_duration & rhs) const;
4. bool operator>(const date_duration & rhs) const;
5. bool operator<=(const date_duration & rhs) const;
6. bool operator>=(const date_duration & rhs) const;
7.

date_duration & operator-=(const date_duration & rhs);
Subtract another duration

<ndash></ndash>
result is signed.

date_duration & operator+=(const date_duration & rhs);

Add aduration
<ndash></ndash>
result is signed.

date_duration operator-() const;
unary- Allows for dd = -date_duration(2); -> dd == -2
date_duration & operator/=(int divisor);

Division operations on a duration with an integer.

dat e_dur at i on public static functions
static date _duration unit();

Returns the smallest duration
<ndash></ndash>
used by to calculate ‘end'.

373

render

> httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Boost.Date Time

Header <boost/date_time/gregorian/greg_duration_types.hpp>

namespace boost {
namespace gregorian {
struct greg_durations_config;
cl ass weeks_duration;
typedef date_tine::nonths_duration< greg_durations_config > nonths;

typedef date_tine::years_duration< greg_durations_config > years;
t ypedef weeks_duration weeks;

}
}

Struct greg_durations_config

boost::gregorian::greg_durations_config — config struct for additional duration types (ie months_duration<> & years duration<>)
Synopsis

/'l I'n header: <boost/date_tine/gregorian/greg_duration_types. hpp>

struct greg_durations_config {

/'l types

typedef date dat e_t ype;

typedef date_tine::int_adapter< int > int_rep;

typedef date_tine::nonth_functor< date_type > nonth_adjustor_type;

Class weeks_duration

boost::gregorian::weeks duration
Synopsis

/'l I'n header: <boost/date_tine/gregorian/greg_duration_types. hpp>

cl ass weeks_duration : public boost::gregorian::date_duration {
public:

/'l construct/copy/ destruct

weeks_duration(duration_rep);
weeks_duration(date_tine::special _val ues);

i

Description

weeks_dur at i on public construct/copy/destruct

weeks_duration(duration_rep w;

2. weeks_duration(date_tine::special _val ues sv);
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Header <boost/date_time/gregorian/greg_facet.hpp>

namespace boost {
namespace gregorian {

t he

struct greg_facet_config;

typedef boost::date_tine:: date_names_put< greg_

base facet type for gregorian::date.

t enpl at e<t ypenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
operator<<(std::basic_ostream< charT, traits

t enpl at e<t ypenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
operator<<(std::basic_ostream< charT, traits

tenpl at e<t ypenane charT, typenane traits>
std:: basic_ostreanx< charT, traits > &
oper ator<<(std::basic_ostream< charT, traits

tenpl at e<typenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
operator<<(std::basic_ostream< charT, traits
tenpl at e<typenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
oper at or <<(std:: basi c_ostream< charT,
const date_duration & dd)

traits

/'l operator<< for gregorian::partial_date

tenpl at e<t ypenane charT, typenane traits>

std:: basic_ostreanx charT, traits > &
oper at or <<(std:: basi c_ostream< charT,
const partial _date & pd);

traits

/'l operator<< for gregorian::nth_kday_of nonth.

tenpl at e<typenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
oper ator<<(std::basic_ostream< charT, traits
const nth_kday_of _nmonth & nkd);

/'l operator<< for gregorian::first_kday_of_nonth. Cutput:

tenpl at e<t ypenane charT, typenane traits>
std:: basic_ostreanx< charT, traits > &
operator<<(std::basic_ostream< charT, traits
const first_kday_of _nmonth & fkd);

/| operator<< for gregorian::|ast_kday_of _nonth. Cutput:

t enpl at e<t ypenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
oper ator<<(std::basic_ostream< charT, traits
const | ast_kday_of _nonth & | kd)

/'l operator<< for gregorian::first_kday_after.
t enpl at e<t ypenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
oper ator<<(std::basic_ostream< charT, traits
const first_kday_after & fka)

/'l operator<< for gregorian::first_kday_before
tenpl at e<t ypenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
oper ator<<(std::basic_ostream< charT, traits
const first_kday_before & fkb)

/| operator>> for gregorian::date
t enpl at e<t ypenane char T>

Cut put :

facet _config > greg_base_facet; // Create [

const date &);

const greg_month &);
const greg_weekday &)
const date_period &);
> & o0s,

"Jan 1"

> & o0s,
Qutput: "first Mon of Jun"

> & o0s,

"first Mon of Jun"
> & o0s,

"last Mon of Jun"

> & 0S8,

Qutput: “first Mon after”

> & os,

Qutput: "first Mn before"
> & os,
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std:: basic_istream< charT > &
operator>>(std::basic_istream< charT > & is, date & d)

/'l operator>> for gregorian::date_duration
t enpl at e<t ypenane char T>
std:: basic_istream< charT > &
operator>>(std::basic_istream< charT > & is, date_duration & dd)

/1 operator>> for gregorian::date_period
t enpl at e<t ypenane char T>
std::basic_istream< charT > &
operator>>(std::basic_istream< charT > & is, date_period & dp)

/1l generates a locale with the set of gregorian nane-strings of type char*
BOOST_DATE_TI ME_DECL std::locale
generate_l ocal e(std::locale & loc, char type)

/1 Returns a pointer to a facet with a default set of nanmes (English)
BOOST_DATE_TI ME_DECL boost::date_tine::all_date_nanes_put< greg_facet_config, char > *
create_facet_def(char type)

/'l generates a locale with the set of gregorian nane-strings of type wchar_t*
BOOST_DATE_TI ME_DECL std::locale
generate_l ocal e(std::locale & loc, wchar_t type);

/1 Returns a pointer to a facet with a default set of nanmes (English)
BOOST_DATE_TI ME_DECL boost::date_tine::all_date_nanmes_put< greg_facet_config, wchar_t > *
create_facet_def (wchar_t type)

/'l operator>> for gregorian::greg _nonth - throws exception if invalid nonth given
t enpl at e<t ypenane char T>

std::basic_istream< charT > &

operator>>(std::basic_istream< charT > &is, greg_nonth & m;

/'l operator>> for gregorian::greg weekday - throws exception if invalid weekday given
t enpl at e<t ypenane char T>

std::basic_istream< charT > &

operator>>(std::basic_istream< charT > & is, greg_weekday & wd)

Struct greg_facet_config

boost::gregorian::greg_facet_config — Configuration of the output facet template.
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_facet.hpp>

struct greg_facet_config {
/'l types
t ypedef boost::gregorian::greg_nonth nmont h_t ype
t ypedef boost::date_tine::special _val ues special _val ue_enum
t ypedef boost::gregorian::nonths_of _year nonth_enum
t ypedef boost::date_tine::weekdays weekday_enum
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Function template operator<<

boost::gregorian::operator<< — ostream operator for gregorian::date
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_facet. hpp>

tenpl at e<typenane charT, typenane traits>
std:: basic_ostreanm< charT, traits > &
operator<<(std::basic_ostream< charT, traits > & os, const date & d);

Description

Uses the date facet to determine various output parameters including:

* string values for the month (eg: Jan, Feb, Mar) (default: English)

* string values for special values (eg: not-a-date-time) (default: English)

» selection of long, short strings, or numerical month representation (default: short string)

» month day year order (default yyyy-mmm-dd)

Function template operator<<

boost::gregorian::operator<< — operator<< for gregorian::greg_month typically streaming: Jan, Feb, Mar...
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_facet.hpp>

tenpl at e<typenane charT, typename traits>
std:: basic_ostreanx charT, traits > &
operator<<(std::basic_ostream< charT, traits > & os, const greg_month & m;

Description

Uses the date facet to determine output string as well as selection of long or short strings. Default if no facet isinstalled isto output
a2 wide numeric value for the month eg: 01 == Jan, 02 == Feb, ... 12 == Dec.

Function template operator<<

boost::gregorian::operator<< — operator<< for gregorian::greg_weekday typically streaming: Sun, Mon, Tue, ...
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_facet. hpp>

tenpl at e<typenane charT, typenane traits>
std:: basic_ostrean< charT, traits > &
operator<<(std::basic_ostream< charT, traits > & os,
const greg_weekday & wd);
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Description

Uses the date facet to determine output string as well as selection of long or short string. Default if no facet isinstalled is to output
a 3 char english string for the day of the week.

Function template operator<<

boost::gregorian::operator<< — operator<< for gregorian::date_period typical output: [2002-Jan-01/2002-Jan-31]
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_facet. hpp>

tenpl at e<typenane charT, typenane traits>
std:: basic_ostream< charT, traits > &
operator<<(std::basic_ostream< charT, traits > & os, const date_period & dp);

Description

Uses the date facet to determine output string as well as selection of long or short string fr dates. Default if no facet isinstalled isto
output a 3 char english string for the day of the week.

Header <boost/date_time/gregorian/greg_month.hpp>

namespace boost {
namespace gregorian {
struct bad_nonth;

cl ass greg_nont h;

typedef date_tine::nonths_of_year nonths_of_year;
typedef CV::sinple_exception_policy< unsigned short, 1, 12, bad_nonth > greg_nonth_policies; O
/1 Build a policy class for the greg_nonth_rep.
typedef CV::constrained_val ue< greg_nonth_policies > greg_nmonth_rep; // A constrained range O
that inplements the gregorian_nonth rules.
}
}

Struct bad_month

boost::gregorian::bad_month — Exception thrown if a greg_month is constructed with a value out of range.
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_nonth. hpp>

struct bad_nonth : public out_of_range {
/1l construct/copy/ destruct

bad_nont h();

b
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Description
bad_nont h public construct/copy/destruct

L bad _nont h();

Class greg_month

boost::gregorian::greg_month — Wrapper class to represent months in gregorian based calendar.
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_nonth. hpp>

class greg _nonth : public greg_nonth_rep {

public:
/'l types
typedef date_tine::nonths_of _year nont h_enum
typedef std::map< std::string, unsigned short > nonth_map_type;
t ypedef boost::shared_ptr< nonth_map_type > nont h_nmap_ptr_type

/'l construct/copy/ destruct
greg_nont h(nont h_enum ;
greg_nont h(unsi gned short);

/1 public nmenber functions

oper ator unsigned short() const

unsi gned short as_nunber() const;

nont h_enum as_enun{) const;

const char * as_short_string() const;

const char * as_long_string() const;

const wchar_t * as_short_wstring() const;
const wchar_t * as_long_wstring() const;

const char * as_short_string(char) const;
const char * as_long_string(char) const

const wchar_t * as_short_string(whar_t) const;
const wchar_t * as_long_string(wchar_t) const;

/1 public static functions
static nmonth_map_ptr_type get_nonth_map_ptr()

Description

greg_nont h public construct/copy/destruct
greg_nont h( mont h_enum t heMont h) ;
Construct a month from the months_of_year enumeration.
greg_nont h(unsi gned short theMnth);

Construct from a short value.
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greg_nont h public member functions

operator unsigned short() const

Convert the value back to a short.

unsi gned short as_nunber() const;

Returns month as number from 1 to 12.

nont h_enum as_enum() const;

3.
4.

const
5.

const
6.

const
7.

const
8.

const
9.

const
10

const
n

const

char * as_short_string() const;

char * as_long_string() const;

wchar _t * as_short_wstring() const;

wchar _t * as_long_wstring() const;

char * as_short_string(char) const;

char * as_long_string(char) const

wchar _t * as_short_string(whar_t) const;

wchar _t * as_long_string(wchar_t) const;

gr eg_nont h public static functions

1

static month_map_ptr_type get_nonth_map_ptr();

Shared pointer to a map of Month strings (Names & Abbrev) & numbers.
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Header <boost/date_time/gregorian/greg_serialize.hpp>

BOOST_SERI ALI ZATI ON_SPLI T_FREE( : : boost: : gregori an: : date_durati on);
t enpl at e<t ypenane Archive>
voi d save(Archive & const ::boost::gregorian::date & unsigned);
t enpl at e<t ypenane Archive>
void | oad(Archive & ::boost::gregorian::date & unsigned);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
void | oad_construct _data(Archive & ::boost::gregorian::date * dp,
const unsigned int);

/1 Function to save gregorian::date_duration objects using serialization |lib.
t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::date_duration & dd, unsigned int);

/1 Function to | oad gregorian::date_duration objects using serialization |lib.
t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::date_duration & dd, unsigned int);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::date_duration * dd,
const unsigned int);

/'l hel per unction to save date_duration objects using serialization lib
t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::date_duration::duration_rep & dr,
unsi gned int);

/'l hel per function to | oad date_duration objects using serialization lib
t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::date_duration::duration_rep & dr,
unsi gned int);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data( Archive &,
gregorian: :date_duration::duration_rep * dr,
const unsigned int);
t enpl at e<t ypenane Archive>
voi d save(Archive & const gregorian::date_period & unsigned);
t enpl at e<t ypenane Archive>
void | oad( Archive & gregorian::date_period & unsigned);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::date_period * dp,
const unsigned int);

/1 Function to save gregorian::greg_year objects using serialization |lib.
t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::greg_year & gy, unsigned int);

/1 Function to | oad gregorian::greg_year objects using serialization |lib.
t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::greg_year & gy, unsigned int);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::greg_year * gy,
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const unsigned int);

/1 Function to save gregorian::greg_nonth objects using serialization |lib.
t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::greg_nonth & gm unsigned int);

/1 Function to | oad gregorian::greg_nonth objects using serialization |lib.
t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::greg_nonth & gm unsigned int);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::greg_nonth * gm
const unsigned int);

/1 Function to save gregorian::greg_day objects using serialization |ib.
t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::greg_day & gd, unsigned int);

/1 Function to | oad gregorian::greg_day objects using serialization |ib.
t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::greg_day & gd, unsigned int);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::greg_day * gd
const unsigned int);

/1 Function to save gregorian::greg_weekday objects using serialization |lib.
t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::greg_weekday & gd, unsigned int);

/1 Function to | oad gregorian::greg_weekday objects using serialization |ib.
t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::greg_weekday & gd, unsigned int);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::greg weekday * gd
const unsigned int);
t enpl at e<t ypenane Archive>
voi d save(Archive & const gregorian::partial_date & unsigned);
t enpl at e<t ypenane Archive>
void | oad(Archive & gregorian::partial_date & unsigned);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::partial_date * pd
const unsigned int);
t enpl at e<t ypenane Archive>
voi d save(Archive & const gregorian::nth_kday_of _nonth & wunsigned);
t enpl at e<t ypenane Archive>
voi d | oad(Archive & gregorian::nth_kday_of _nonth & unsigned);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::nth_kday_of _nonth * nkd
const unsigned int);
t enpl at e<t ypenane Archive>
voi d save(Archive & const gregorian::first_kday_of _nonth & unsigned);
t enpl at e<t ypenane Archive>
void | oad(Archive & gregorian::first_kday_of _nonth & unsigned)
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/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::first_kday_of _nmonth * fkd,
const unsigned int);
t enpl at e<t ypenane Archive>
voi d save(Archive & const gregorian::|ast_kday_of _nonth & unsigned);
t enpl at e<t ypenane Archive>
voi d | oad(Archive & gregorian::|last_kday_of _nmonth & unsigned);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::|last_kday_of _nonth * |kd,
const unsigned int);

/1l Function to save first_day_of the_week before objects using serialization lib.
t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::first_kday_before & fkdb,
unsigned int);

/1 Function to load first_day_of the_week before objects using serialization lib.
t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::first_kday_before & fkdb, unsigned int);

/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & gregorian::first_kday_before * fkdb,
const unsigned int);

/'l Function to save first_day_of the_week _after objects using serialization |lib.
t enpl at e<t ypenane Archive>

voi d save(Archive & ar, const gregorian::first_kday_after & fkda,

unsigned int);

/1 Function to load first_day_of the_week _after objects using serialization |lib.
t enpl at e<t ypenane Archive>

void | oad(Archive & ar, gregorian::first_kday_after & fkda, unsigned int);
/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>

voi d | oad_construct _data(Archive & gregorian::first_kday_after * fkda,
const unsigned int);

Function BOOST_SERIALIZATION_SPLIT_FREE

BOOST_SERIALIZATION_SPLIT_FREE
Synopsis
/'l I'n header: <boost/date_tinme/gregorian/greg_serialize.hpp>

BOOST_SERI ALI ZATI ON_SPLI T_FREE( : : boost : : gregori an: : date_durati on);

Description

Method that does serialization for gregorian::date
<ndash></ndash>
splitsto load/save
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Function template save

save — Function to save gregorian::date objects using serialization lib.
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_serialize. hpp>

t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const ::boost::gregorian::date & d, unsigned int);

Description

Dates are seriaized into a string for transport and storage. While it would be more efficient to store the internal integer used to ma-
nipulate the dates, it is an unstable solution.

Function template load

load — Function to load gregorian::date objects using serialization lib.
Synopsis
/'l In header: <boost/date_tinme/gregorian/greg_serialize.hpp>

t enpl at e<t ypename Archive>
void | oad(Archive & ar, ::boost::gregorian::date & d, unsigned int);

Description

Dates are serialized into a string for transport and storage. While it would be more efficient to store the internal integer used to ma-
nipulate the dates, it is an unstable solution.

Function template save

save — Function to save gregorian::date_period objects using serialization lib.
Synopsis
/'l I'n header: <boost/date_tinme/gregorian/greg_serialize.hpp>

t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::date_period & dp, unsigned int);

Description

date period objects are broken down into 2 parts for serialization: the begining date object and the end date object

Function template load

load — Function to load gregorian::date_period objects using seriaization lib.
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Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_serialize.hpp>

t enpl at e<t ypenane Archive>
voi d | oad(Archive & ar, gregorian::date_period & dp, unsigned int);

Description

date period objects are broken down into 2 parts for serialization: the begining date object and the end date object

Function template save

save — Function to save gregorian::partial_date objects using serialization lib.
Synopsis
/1 I'n header: <boost/date_tinme/gregorian/greg_serialize.hpp>

t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::partial_date & pd, unsigned int);

Description

partial_date objects are broken down into 2 parts for serialization: the day (typically greg_day) and month (typically greg_month)
objects

Function template load
load — Function to load gregorian::partial _date objects using seriaization lib.
Synopsis

/1 I'n header: <boost/date_tine/gregorian/greg serialize.hpp>

t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::partial_date & pd, unsigned int);

Description

partial _date objects are broken down into 2 parts for serialization: the day (greg_day) and month (greg_month) objects

Function template save

save — Function to save nth_day_of _the week in_month objects using serialization lib.
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Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_serialize.hpp>

t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::nth_kday_of _nonth & nkd,
unsi gned int);

Description

nth_day of the week_in_month objects are broken down into 3 parts for serialization: the week number, the day of the week, and
the month

Function template load

load — Function to load nth_day of the week in_month objects using serialization lib.
Synopsis
/1 I'n header: <boost/date_tinme/gregorian/greg_serialize.hpp>

t enpl at e<t ypenane Archive>
voi d | oad(Archive & ar, gregorian::nth_kday_of _month & nkd, unsigned int);

Description

nth_day of the week in_month objects are broken down into 3 parts for serialization: the week number, the day of the week, and
the month

Function template save

save — Function to savefirst_day of the week in_month objects using seriaization lib.
Synopsis
/1 In header: <boost/date_tine/gregorian/greg serialize.hpp>

t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::first_kday of nonth & fkd,
unsigned int);

Description

first_day of the week in_month objects are broken down into 2 parts for serialization: the day of the week, and the month

Function template load

load — Function to load first_day of the week in_month objects using serialization lib.
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Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_serialize.hpp>

t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::first_kday_of _nonth & fkd, unsigned int);

Description

first_day_of_the week_in_month objects are broken down into 2 parts for serialization: the day of the week, and the month

Function template save

save — Function to save last_day of the week in_month objects using serialization lib.
Synopsis
/1 I'n header: <boost/date_tinme/gregorian/greg_serialize.hpp>

t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const gregorian::|ast_kday_of _nonth & I kd,
unsigned int);

Description

last_day of the week in_month objects are broken down into 2 parts for serialization: the day of the week, and the month

Function template load

load — Function to load last_day of the week in_month objects using serialization lib.
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg serialize.hpp>

t enpl at e<t ypenane Archive>
void | oad(Archive & ar, gregorian::last_kday of nonth & | kd, unsigned int);

Description

last_day of the week in_month objects are broken down into 2 parts for serialization: the day of the week, and the month
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Header <boost/date_time/gregorian/greg_weekday.hpp>

namespace boost {
namespace gregorian {
struct bad_weekday;
cl ass greg_weekday;
typedef CV::sinple_exception_policy< unsigned short, 0, 6, bad_weekday > greg_weekday_poli ci es;

t ypedef CV::constrained_val ue< greg_weekday_policies > greg_weekday_rep

}
}

Struct bad_weekday

boost::gregorian::bad_weekday — Exception that flags that a weekday number isincorrect.
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_weekday. hpp>

struct bad_weekday : public out_of range {
/'l construct/copy/ destruct

bad_weekday() ;

s

Description
bad_weekday public construct/copy/destruct

L bad_weekday() ;

Class greg_weekday

boost::gregorian::greg_weekday — Represent a day within aweek (range 0==Sun to 6==Sat)
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Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_weekday. hpp>

cl ass greg_weekday : public greg_weekday_rep {
publi c:

/'l types

t ypedef boost::date_tine::weekdays weekday_enum

/'l construct/copy/ destruct
gr eg_weekday(unsi gned short);

/1 public nmenber functions

unsi gned short as_nunber() const;

const char * as_short_string() const;
const char * as_long_string() const;
const wchar_t * as_short_wstring() const;
const wchar_t * as_long_wstring() const;
weekday_enum as_enum() const;

Description

gr eg_weekday public construct/copy/destruct

gr eg_weekday(unsi gned short day_of week_num ;

gr eg_weekday public member functions

unsi gned short as_nunber () const;

2 const char * as_short_string() const;

3. . . )
const char as_long_string() const;

4. . )
const wchar_t * as_short_wstring() const;

5 const wchar_t * as_long_wstring() const

6

weekday_enum as_enumn() const;
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Header <boost/date_time/gregorian/greg_year.hpp>

namespace boost {
namespace gregorian {
struct bad_year
cl ass greg_year;
t ypedef CV::sinple_exception_policy< un
signed short, 1400, 10000, bad_year > greg_year_policies; // Policy class that declares error O
handl i ng gregorian year type.

typedef CV::constrained_val ue< greg_year_policies > greg_year_rep; [// Generated represental
tion for gregorian year.

}
}

Struct bad_year

boost::gregorian::bad_year — Exception type for gregorian year.
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_year. hpp>

struct bad_year : public out_of_range {
/'l construct/copy/ destruct
bad_year ();

s

Description
bad_year public construct/copy/destruct

L bad_year ()

Class greg_year

boost::gregorian::greg_year — Represent a day of the month (range 1900 - 10000)
Synopsis
/1 I'n header: <boost/date_tine/gregorian/greg_year. hpp>

class greg_year : public greg_year_rep {
public:
/1 construct/copy/ destruct
greg_year (unsi gned short)

/1 public nmenber functions
operator unsigned short() const
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Description

This small class allows for simple conversion an integer value into a year for the gregorian calendar. This currently only alows a
range of 1900 to 10000. Both ends of therange are abit arbitrary at the moment, but they arethe limitsof current testing of thelibrary.
As such they may be increased in the future.

greg_year public construct/copy/destruct

greg_year (unsi gned short year);

greg_year public member functions

operator unsigned short() const;

Header <boost/date time/gregorian/greg_ymd.hpp>

nanespace boost {
namespace gregorian {
typedef date_tine::year_nonth_day_base< greg_year, greg_nonth, greg_day > greg_year_nont h_day;
}
}

Header <boost/date_time/gregorian/gregorian.hpp>

Single file header that provides overall include for al elements of the gregorian date-time system. This includes the various types
defined, but also other functions for formatting and parsing.
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Header <boost/date_time/gregorian/gregorian_io.hpp>

namespace boost {
namespace gregorian {
t ypedef boost::date_ti
t ypedef boost::date_ti
t ypedef boost::date_ti
t ypedef boost::date_ti
t ypedef boost::date_ti
t ypedef boost::date_ti
t ypedef boost::date_ti
t ypedef boost::date_ti
t ypedef boost::date_ti
t ypedef boost::date_ti

cperiod_formatter< wchar_t > wperiod_formatter
cperiod_formatter< char > period_formatter
:date_facet< date, wchar_t > wdate_facet
:date facet< date, char > date facet
:period_parser< date, char > period_parser
:period_parser< date, wchar_t > wperiod_parser
:speci al _values_formatter< char > special _val ues_formatter;
:speci al _values_formatter< wchar_t > wspeci al _val ues_formatter
:speci al _val ues_parser< date, char > special _val ues_parser;
:speci al _val ues_parser< date, wchar_t > wspeci al _val ues_par ser
t ypedef boost::date_ti cdate_i nput _facet< date, char > date_input_facet;
t ypedef boost::date_ti cdate_i nput _facet< date, wchar_t > wdate_i nput_facet;
tenpl at e<t ypenane CharT, typenanme TraitsT>

std:: basic_ostrean< CharT, TraitsT > &

operator<<(std::basic_ostreanm< CharT, TraitsT > & os

const boost::gregorian::date & d);

333333333333

/1 input operator for date
tenpl at e<t ypenane CharT, typenanme Traits>
std::basic_istreank CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is, date & d)
tenpl at e<t ypenane CharT, typenanme TraitsT>
std:: basic_ostrean< CharT, TraitsT > &
operator<<(std::basic_ostreanm< CharT, TraitsT > & os
const boost::gregorian::date_duration & dd);

/1l input operator for date_duration
tenpl at e<t ypenane CharT, typenanme Traits>

std::basic_istreank CharT, Traits > &

operator>>(std::basic_istream< CharT, Traits > & is, date_duration & dd)
tenpl at e<t ypenane CharT, typenanme TraitsT>

std:: basic_ostrean< CharT, TraitsT > &

operator<<(std::basic_ostreanm< CharT, TraitsT > & os

const boost::gregorian::date_period & dp);

/1 input operator for date_period
tenpl at e<t ypenane CharT, typenanme Traits>

std::basic_istreank CharT, Traits > &

operator>>(std::basic_istream< CharT, Traits > & is, date_period & dp)
tenpl at e<t ypenane CharT, typenanme TraitsT>

std:: basic_ostrean< CharT, TraitsT > &

operator<<(std::basic_ostreanm< CharT, TraitsT > & os

const boost::gregorian::greg_nonth & gm;

/1 input operator for greg_nonth
tenpl at e<t ypenane CharT, typenanme Traits>

std::basic_istreank CharT, Traits > &

operator>>(std::basic_istream< CharT, Traits > & is, greg_nonth & m;
tenpl at e<t ypenane CharT, typenanme TraitsT>

std:: basic_ostrean< CharT, TraitsT > &

operator<<(std::basic_ostrean< CharT, TraitsT > & os

const boost::gregorian::greg_weekday & gw);

/'l input operator for greg_weekday
tenpl at e<t ypenane CharT, typenanme Traits>
std::basic_istreank CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is, greg_weekday & wd);

/1 input operator for greg_day
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tenpl at e<typenane CharT, typenane Traits>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is, greg_day & gd)

/'l input operator for greg_year
tenpl at e<typenane CharT, typenane Traits>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is, greg_year & gy)
tenpl at e<typenane CharT, typenane TraitsT>
std:: basic_ostreanm< CharT, TraitsT > &
operator<<(std::basic_ostrean< CharT, TraitsT > & os
const boost::gregorian::partial_date & pd)

/'l input operator for partial _date
tenpl at e<typenane CharT, typenane Traits>

std::basic_istrean< CharT, Traits > &

operator>>(std::basic_istream< CharT, Traits > & is, partial _date & pd)
tenpl at e<typenane CharT, typenane TraitsT>

std:: basic_ostream< CharT, TraitsT > &

operator<<(std::basic_ostreanm< CharT, TraitsT > & os

const boost::gregorian::nth_day_of the_week_in_nonth & nkd)

/'l input operator for nth_day_of the_week_in_nonth
tenpl at e<typenane CharT, typenane Traits>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is
nth_day_of the_week_i n_nmonth & nday);
tenpl at e<typenane CharT, typenane TraitsT>
std:: basic_ostream< CharT, TraitsT > &
operator<<(std::basic_ostrean< CharT, TraitsT > & os
const boost::gregorian::first_day_of _the week_in_nonth & fkd)

/'l input operator for first_day_of _the_week_in_nonth
tenpl at e<typenane CharT, typenane Traits>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is
first_day_of _the_week_in_nonth & fkd)
tenpl at e<typenane CharT, typenane TraitsT>
std:: basic_ostream< CharT, TraitsT > &
operator<<(std::basic_ostrean< CharT, TraitsT > & os
const boost::gregorian::|last_day_of _the_week_in_nonth & I kd)

/'l input operator for |ast_day_of the_week in_nonth
tenpl at e<typenane CharT, typenane Traits>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is
| ast _day_of the_week_in_nonth & I kd);
tenpl at e<typenane CharT, typenane TraitsT>
std:: basic_ostream< CharT, TraitsT > &
operator<<(std::basic_ostrean< CharT, TraitsT > & os
const boost::gregorian::first_day_of _the_week_after & fda)

/1 input operator for first_day_of _the week_after
tenpl at e<typenane CharT, typenane Traits>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is
first_day_of _the week_after & fka)
tenpl at e<typenane CharT, typenane TraitsT>
std:: basic_ostream< CharT, TraitsT > &
operator<<(std::basic_ostreanx CharT, TraitsT > & os
const boost::gregorian::first_day_of _the_week_before & fdb)

/1 input operator for first_day_of _the week_before
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tenpl at e<typenane CharT, typenane Traits>
std::basic_istrean< CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is,
first_day_of the_week_before & fkb);

Header <boost/date_time/gregorian/gregorian_types.hpp>

Single file header that defines most of the types for the gregorian date-time system.

nanespace boost {
namespace gregorian {

typedef date_tinme::period< date, date _duration > date_period; // Date periods for the gregori [
an system

typedef date_tine::year_based_generator< date > year_based_generator;

typedef date_tine::partial _date< date > partial _date; // A date generation object type.

typedef date_tine::nth_kday_of nonth< date > nth_kday_of nonth;

typedef nth_kday_of _nonth nth_day_of the_week_in_nonth;

typedef date_tine::first_kday_of _nonth< date > first_kday_of nonth;

typedef first_kday_of _nonth first_day_of the_week_in_nonth;

typedef date_tine::|last_kday_of nonth< date > | ast_kday_of _nonth;

typedef |ast_kday_of _nonth | ast_day_of the_week_i n_nonth;

typedef date_tine::first_kday_after< date > first_kday_after;

typedef first_kday_after first_day_of the_ week after;

typedef date_tine::first_kday_before< date > first_kday_before;

typedef first_kday_before first_day_of the_week_before;

typedef date_time::day_clock< date > day_clock; // Aclock to get the current day fromthe O
| ocal conputer.

typedef date_ tine::date_itr_base< date > date_iterator; // Base date_iterator type for 0O
gregorian types.

typedef date_tine::date_itr< date_tinme::day_functor< date >, date > day_iterator; // Aday O
| evel iterator.

typedef date_tinme::date_itr< date_tinme::week functor< date > date > week_iterator; // A O
week | evel iterator.

typedef date_tine::date_itr< date_tinme::nonth_functor< date > date > nonth_iterator; // O
A nonth level iterator.

typedef date_tinme::date_itr< date_tinme::year_functor< date > date > year_iterator; // A O
year level iterator.

}

}

Type definition year_based_generator

year_based generator — A unifying date_generator base type.
Synopsis
/'l I'n header: <boost/date_tine/gregorian/gregorian_types. hpp>

typedef date_tine::year_based_generator< date > year_based_generator;

Description

A unifying date_generator base type for: partial_date, nth_day of the week in_month, first day of the week in_month, and
last_day of the week in_month
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Header <boost/date_time/gregorian/parsers.hpp>

namespace boost {
namespace gregorian {
BOOST_DATE_TI ME_DECL speci al _val ues
speci al _value_fromstring(const std::string &);

/| Deprecated: Use fromsinple_string.
date fromstring(std::string s);

/1 Fromdelimted date string where with order year-nonth-day eg: 2002-1-25 or 2003-Jan-
25 (full nonth name is al so accepted)

date fromsinple_string(std::string s);

/1 Fromdelimted date string where with order year-nonth-day eg: 1-25-2003 or Jan-25-
2003 (full month nanme is al so accepted)

date fromus_string(std::string s);

/1 Fromdelimted date string where with order day-nonth-year eg: 25-1-2002 or 25-Jan-
2003 (full month nanme is al so accept ed)

date fromuk_string(std::string s);

/1 Fromiso type date string where with order year-nonth-day eg: 20020125.
date fromundelimted_string(std::string s);

/1 Fromiso type date string where with order year-nonth-day eg: 20020125.
date date_from.iso_string(const std::string & s);

// Stream should hold a date in the formof: 2002-1-25. Modnth nunber, abbrev, or nane are O
accept ed.
tenpl at e<typenane iterator_type>
date fromstreamiterator_type beg, iterator_type end);

/1 Function to parse a date_period froma string (eg: [2003-Cct-31/2003-Dec-25])
date_period date_period_fromstring(const std::string & s);

/1 Function to parse a date_period froma wstring (eg: [2003-Cct-31/2003-Dec-25])
date_period date_period_fromwstring(const std::wstring & s);

Function special_value_from_string

boost::gregorian::special_value from_string — Return special_value from string argument.
Synopsis
/'l In header: <boost/date_tine/gregorian/parsers. hpp>

BOOST_DATE_TI ME_DECL speci al _val ues
speci al _val ue_from string(const std::string & s);

Description

Return special_value from string argument. If argument is not one of the special value names (defined in src/gregorian/names.hpp),
return 'not_specia’
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Posix Time Reference
Header <boost/date_time/posix_time/conversion.hpp>

namespace boost {
namespace posix_tine {

/1 Function that converts a tinme_t into a ptinme.
ptine fromtinme_t(std::time_t t);

/1 Convert a tinme to a tmstructure truncating any fractional seconds.
std::tmto_tm const boost::posix_time::ptime &t);

/1 Convert a time_duration to a tmstructure truncating any fractional seconds and zeroing O
fields for date conponents.

std::tmto_tm const boost::posix_time::tine_duration & td);

/1l Convert a tmstruct to a ptime ignoring is_dst flag.

ptine ptime_fromtmconst std::tm& tinetm;

tenpl at e<t ypenane Ti meT, typenane Fil eTi neT>
TimeT fromftime(const FileTineT &) ;

Function template from_ftime

boost::posix_time::from_ftime — Function to create atime object from an initialized FILETIME struct.
Synopsis
/'l In header: <boost/date_time/posix_time/conversion. hpp>

tenpl at e<typenane Ti meT, typenanme FileTi neT>
TineT fromftinme(const FileTinmeT & ft);

Description

Function to create atime object from aninitialized FILETIME struct. A FILETIME struct holds 100-nanosecond units (0.0000001).
When built with microsecond resolution the FILETIME's sub second value will be truncated. Nanosecond resolution has no truncation.

S Note
FILETIME is part of theWin32 API, so it is not portable to non-windows platforms.

g Note
The function istemplated on the FILETIME type, so that it can be used with both native FILETIME and the ad-hoc
boost::date_time::winapi::file_time type.

Header <boost/date time/posix_time/date_duration_operators.hpp>

Operatorsfor ptime and optional gregorian types. Operators use snap-to-end-of-month behavior. Further details on this behavior can
be found in reference for date_time/date_duration_types.hpp and documentation for month and year iterators.
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nanespace boost {
namespace posi x_tine {

pti ne operator+(const ptine & const boost::gregorian::nmonths &);
ptine operator+=(ptinme & const boost::gregorian::nonths &);
ptine operator-(const ptine & const boost::gregorian::nmonths &);
ptine operator-=(ptinme & const boost::gregorian::nonths &);
ptinme operator+(const ptine & const boost::gregorian::years &);
ptinme operator+=(ptine & const boost::gregorian::years &);

ptine operator-(const ptine & const boost::gregorian::years &);
ptinme operator-=(ptine & const boost::gregorian::years &);

Function operator+

boost::posix_time::operator+
Synopsis
/'l In header: <boost/date_tinme/posix_time/date_duration_operators. hpp>

ptinme operator+(const ptine & t, const boost::gregorian::nonths & m;

Description

Adds a months object and a ptime. Result will be same day-of-month as ptime unless origina day was the last day of month. see
date time::months_duration for more details

Function operator+=

boost::posix_time::operator+=
Synopsis
/'l In header: <boost/date_tinme/posix_time/date_duration_operators. hpp>

ptinme operator+=(ptinme & t, const boost::gregorian::nmonths & m;

Description

Adds a months object to a ptime. Result will be same day-of-month as ptime unless original day was the last day of month. see
date time::months_duration for more details

Function operator-

boost::posix_time::operator-
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Synopsis
/'l 1In header: <boost/date_tinme/posix_time/date_duration_operators. hpp>

ptine operator-(const ptine & t, const boost::gregorian::nonths & m;

Description

Subtracts a months object and a ptime. Result will be same day-of-month as ptime unless original day was the last day of month.
see date_time::months_duration for more details

Function operator-=

boost::posix_time::operator-=
Synopsis
/'l In header: <boost/date_time/posix_time/date_duration_operators. hpp>

ptine operator-=(ptime & t, const boost::gregorian::nmonths & m;

Description

Subtracts a months object from a ptime. Result will be same day-of-month as ptime unless origina day was the last day of month.
see date_time::months_duration for more details

Function operator+

boost::posix_time::operator+
Synopsis
/1 In header: <boost/date_tine/posix_tine/date_durati on_operators. hpp>

ptine operator+(const ptine & t, const boost::gregorian::years & y);

Description

Addsayears object and aptime. Result will be same month and day-of-month as ptime unless original day wasthelast day of month.
see date time::years duration for more details

Function operator+=

boost::posix_time::operator+=
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Synopsis
/'l 1In header: <boost/date_tinme/posix_time/date_duration_operators. hpp>

pti me operator+=(ptinme & t, const boost::gregorian::years & Yy);

Description

Adds ayears object to a ptime. Result will be same month and day-of-month as ptime unless original day was the last day of month.
see date time::years duration for more details

Function operator-
boost::posix_time::operator-
Synopsis

/'l In header: <boost/date_time/posix_time/date_duration_operators. hpp>

ptine operator-(const ptinme & t, const boost::gregorian::years & Yy);

Description

Subtracts a years object and a ptime. Result will be same month and day-of-month as ptime unless original day was the last day of
month. see date_time::years duration for more details

Function operator-=
boost::posix_time::operator-=
Synopsis

/1 In header: <boost/date_tine/posix_tine/date_durati on_operators. hpp>

ptine operator-=(ptine & t, const boost::gregorian::years & vy);

Description

Subtracts ayears object from a ptime. Result will be same month and day-of-month as ptime unless original day was the last day of
month. see date time::years duration for more details

Header <boost/date _time/posix_time/posix_time.hpp>

Global header fileto get all of posix time types
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Header <boost/date_time/posix_time/posix_time_config.hpp>

namespace boost {
namespace posix_tine {

class nmillisec_posix_tine_systemconfig;

cl ass posix_time_system config;

struct sinple_tine_rep;

class tine _duration;

typedef date_tine::time_resolution_traits< boost::date_time::tinme_resolution_traits_adapOd
ted64_i npl, boost::date_tine::nano, 1000000000, 9 > time_res_traits;

}
}

Class millisec_posix_time_system_config

boost::posix_time::millisec_posix_time _system_config
Synopsis
/'l 1In header: <boost/date_time/posix_tine/posix_time_config.hpp>

class mllisec_posix_time_systemconfig {

publi c:
/'l types
t ypedef boost::int64_t time_rep_type;
typedef gregorian::date date_type;
typedef gregorian::date_duration dat e_durati on_type;
typedef tinme_duration time_duration_type;

typedef tinme_res_traits::tick_type int_type;
typedef tinme_res_traits::inpl_type inpl_type;
typedef tinme_res_traits resolution_traits;

/1 public nmenber functions
BOOST_STATI C_CONSTANT( boost: :int64_t, tick_per_second = 1000000);

Description
mllisec_posix_time_system config public member functions

L BOOST_STATI C_CONSTANT( boost::int64_t, tick_per_second = 1000000);

Class posix_time_system_config

boost::posix_time::posix_time _system_config
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Synopsis

/'l 1n header: <boost/date_time/posix_tine/posix_time_config.hpp>

cl ass posix_tinme_systemconfig {

publi c:

/'l types

t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef

sinple_tine_rep time_rep_type;
gregorian: :date date_type;
gregorian::date_duration dat e_durati on_type;
time_duration time_duration_type;
time_res_traits::tick_type int_type;
tine_res_traits resolution_traits;

/1 public nmenber functions
BOOST_STATI C_CONSTANT( boost::int64_t, tick_per_second = 1000000000);

Description

posi x_ti me_system confi g public member functions

1

BOOST_STATI C_CONSTANT( boost::int64_t, tick_per_second = 1000000000);

Struct simple_time_rep

boost::posix_time::simple_time_rep — Simple implementation for the time rep.

Synopsis

/'l 1n header: <boost/date_time/posix_tine/posix_time_config.hpp>

struct sinple_time_rep {

/'l types

t ypedef

gregorian: :date date_type;

typedef tinme_duration time_duration_type;

/'l construct/copy/ destruct
sinmple_time_rep(date_type, tinme_duration_type);

/1 public nmenber functions

bool is_special () const;

bool is_pos_infinity() const;
bool is_neg_infinity() const;
bool is_not_a date_tine() const;

/1 public data nenbers
dat e_t ype day;
time_duration_type tinme_of _day;
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Description
si mpl e_t i me_r ep public construct/copy/destruct

1

simple_time_rep(date_type d, tinme_duration_type tod);

si mpl e_ti me_rep public member functions

N bool is_special () const;

2. . e )
bool is_pos_infinity() const;

3. . e )
bool is_neg_infinity() const;

4.

bool is_not_a_date_tine() const;

Class time_duration

boost::posix_time::time_duration — Base time duration type.

Synopsis

/'l In header: <boost/date_tine/posix_tine/posix_tine_config.hpp>

class tine_duration :

public date_tinme::time_duration< tine_duration, time_res_traits >

{

public:
/'l types
typedef time_res_traits rep_type;
typedef time_res_traits::day_type day_type;
typedef time_res_traits::hour_type hour _t ype;
typedef time_res_traits::mn_type m n_type;
typedef tinme_res_traits::sec_type sec_type;
typedef time_res_traits::fractional _seconds_type fractional _seconds_type;
typedef time_res_traits::tick_type tick_type;
typedef time_res_traits::inpl_type i mpl _type;

/'l construct/copy/ destruct

time_duration(hour_type, mn_type, sec_type, fractional _seconds_type = 0);

time_duration();
time_duration(boost::date_tinme::special_val ues);
explicit time_duration(inpl_type);
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Description

time_duration public construct/copy/destruct

L time_duration(hour_type hour, nmin_type mn, sec_type sec

fractional _seconds_type fs = 0)
time_duration();

time_duration(boost::date_tine::special_values sv);
Construct from special_values.

explicit time_duration(inpl_type tick_count)

Header <boost/date time/posix_time/posix_time_duration.hpp>

namespace boost {
namespace posix_tine {
cl ass hours;
cl ass m nutes;
cl ass seconds;

typedef date_tine::subsecond_duration< tine_duration, 1000 > mllisec; // Alows expression O
of durations as mlli seconds.

typedef date_tine::subsecond_duration< tine_duration, 1000 > mlliseconds;

typedef date_time::subsecond_duration< tinme_duration, 1000000 > m crosec; // Alows expresQ
sion of durations as micro seconds.

typedef date_tine::subsecond_duration< tine_duration, 1000000 > mi croseconds;

typedef date_tine::subsecond_duration< tinme_duration, 1000000000 > nanosec; // Allows ex[O
pression of durations as nano seconds.

typedef date_tine::subsecond_duration< tine_duration, 1000000000 > nanoseconds;

}

}

Class hours

boost::posix_time::hours — Allows expression of durations as an hour count.
Synopsis
/'l In header: <boost/date_time/posix_time/posix_time_duration. hpp>

class hours : public boost::posix_time::tine_duration {
public:

/1l construct/copy/ destruct

explicit hours(long);

b
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Description

hour s public construct/copy/destruct

explicit hours(long h);

Class minutes

boost::posix_time::minutes — Allows expression of durations as a minute count.
Synopsis
/'l In header: <boost/date_tine/posix_tine/posix_tine_duration. hpp>

class minutes : public boost::posix_tine::time_duration {
public:

/'l construct/copy/ destruct

explicit mnutes(long)

b

Description

m nut es public construct/copy/destruct

explicit mnutes(long m;

Class seconds

boost::posix_time::seconds — Allows expression of durations as a seconds count.
Synopsis
/'l 1n header: <boost/date_tinme/posix_tinme/posix_time_duration. hpp>

cl ass seconds : public boost::posix_tinme::time_duration {
public:

/'l construct/copy/destruct

explicit seconds(long);

b

Description

seconds public construct/copy/destruct

explicit seconds(long s);
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Boost.Date Time

Header <boost/date_time/posix_time/posix_time_io.hpp>

namespace boost {
namespace posix_tine {
typedef boost::date_tine::tinme_facet< ptine, wchar_t > wtine_facet;
typedef boost::date_tine::tinme_facet< ptinme, char > tine_facet;
typedef boost::date_tine::time_input_facet< ptine, wchar_t > wtinme_input_facet;
t ypedef boost::date_tine::time_input_facet< ptine, char > tinme_input_facet;
tenpl at e<t ypenane CharT, typenanme TraitsT>
std:: basic_ostrean< CharT, TraitsT > &
oper ator<<(std::basic_ostream< CharT, TraitsT > & o0s, const ptine & p);

/1 input operator for ptine
tenpl at e<t ypenane CharT, typenanme Traits>
std::basic_istreank CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is, ptine & pt);
tenpl at e<t ypenane CharT, typenanme TraitsT>
std:: basic_ostrean< CharT, TraitsT > &
operator<<(std::basic_ostreanm< CharT, TraitsT > & os,
const boost::posix_tinme::tinme_period & p);

/1 input operator for time_period
tenpl at e<t ypenane CharT, typenanme Traits>
std::basic_istreank CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is, time_period & tp);

/1l ostream operator for posix_tine::time_duration
tenpl at e<t ypenane CharT, typenanme Traits>
std:: basic_ostrean< CharT, Traits > &
operator<<(std::basic_ostream< CharT, Traits > & os,
const tine_duration & td);
/1 input operator for time_duration
tenpl at e<t ypenane CharT, typenanme Traits>

std::basic_istreank CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is, time_duration & td);

Type definition wtime_facet

wtime_facet — wptime_facet is depricated and will be phased out. use wtime_facet instead
Synopsis
/'l In header: <boost/date_time/posix_tine/posix_tinme_io.hpp>

typedef boost::date_tine::tinme_facet< ptine, wchar_t > wtine_facet;

Description

ptime_facet is depricated and will be phased out. use time_facet instead wptime _input_facet is depricated and will be phased out.
use wtime_input_facet instead ptime_input_facet is depricated and will be phased out. usetime_input_facet instead
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Boost.Date Time

Header <boost/date time/posix_time/posix_time _legacy io.hpp>

namespace boost {
namespace posix_tine {

/1 ostream operator for posix_tine::time_duration
tenpl at e<t ypenane charT, typename traits>
std:: basic_ostreanx charT, traits > &
operator<<(std::basic_ostream< charT, traits > & os
const tine_duration & td)

/1l ostream operator for posix_tine::ptine
tenpl at e<t ypenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
operator<<(std::basic_ostream< charT, traits > & os, const ptinme & t)

/'l ostream operator for posix_tine::tinme_period
tenpl at e<typenane charT, typenane traits>
std:: basic_ostreanx charT, traits > &
oper ator<<(std::basic_ostream< charT, traits > & os
const tinme_period & tp)
t enpl at e<t ypenane char T>
std::basic_istrean< charT > &
operator>>(std::basic_istream< charT > & is, time_duration & td)
t enpl at e<t ypenane char T>
std::basic_istrean< charT > &
operator>>(std::basic_istream< charT > & is, ptine & pt)
t enpl at e<t ypenane char T>
std::basic_istrean< charT > &
operator>>(std::basic_istream< charT > & time_period &)

Function template operator>>

boost::posix_time::operator>>
Synopsis
/1 I'n header: <boost/date_tine/posix_tine/posix_tine_|egacy_io. hpp>

t enpl at e<t ypenane char T>
std::basic_istreanm< charT > &
operator>>(std::basic_istream< charT > & is, time_period & tp)

Description

operator>> for time_period. time_period must be in "[date time_duration/date time_duration]" format.
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Boost.Date Time

Header <boost/date_time/posix_time/posix_time_system.hpp>

namespace boost {
namespace posix_tine {
typedef date_tine::split_tinedate_systenx posix_tine_systemconfig, 1000000000 > posi x_tine_sysO
tem
typedef date_tine::counted_time_rep< mllisec_posix_time_systemconfig > int64_tinme_rep;
}

}

Header <boost/date time/posix_time/posix_time_types.hpp>

nanespace boost {
namespace posix_tine {
typedef date tine::time_itr< ptinme >tine_iterator; // Iterator over a defined tine duration.
typedef date_tine::second_clock< ptine > second_clock; // Atime clock that has a resolul
tion of one second.
typedef date_tine::mcrosec_clock< ptine > mcrosec_clock; // Atine clock that has a resQ
ol ution of one mcrosecond.
typedef date_tine::null_dst_rules< ptine::date_type, tine_duration > no_dst; // Define a O
dst null dst rule for the posix_tine system
typedef date_tine::us_dst_rules< ptine::date_type, tinme_duration > us_dst; // Define US O
dst rule calculator for the posix_tinme system
}
}

Header <boost/date_time/posix_time/ptime.hpp>

namespace boost {
namespace posix_tine {
cl ass ptine;
}
}

Class ptime

boost::posix_time::ptime — Time type with no timezone or other adjustments.
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Boost.Date Time

Synopsis
/'l 1n header: <boost/date_time/posix_tine/ptine. hpp>

class ptinme : public date_tine::base_tinme< ptinme, posix_tine_system > {

publi c:
/'l types
t ypedef posix_tine_system ti me_systemtype;
typedef tine_systemtype::tinme_rep_type time_rep_type;
typedef tinme_systemtype::tinme_duration_type tine_duration_type;
typedef ptine time_type;

/'l construct/copy/destruct
ptine(gregorian::date, tine_duration_type);
explicit ptine(gregorian::date);

pti me(const tine_rep_type &);

pti ne(const special _val ues);

ptime();

Description

pti me public construct/copy/destruct
ptinme(gregorian::date d, tinme_duration_type td);
Construct with date and offset in day.
explicit ptime(gregorian::date d);
Construct atime at start of the given day (midnight)
3. ptine(const tine_rep_type & rhs);
Copy from time_rep.
pti nme(const special _val ues sv);

Construct from special value.

ptine();
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Boost.Date Time

Header <boost/date_time/posix_time/time_formatters.hpp>

namespace boost {
namespace posix_tine {
t enpl at e<t ypenane char T>
std::basic_string< charT > to_sinple_string_type(tine_duration td);

/1 Time duration to string -hh::mm:ss. fffffff. Exanple: 10:09:03.0123456.
std::string to_sinmple_string(time_duration td);
t enpl at e<t ypenane char T>

std::basic_string< charT > to_iso_string_type(tine_duration td);

// Time duration in iso format -hhmss, fffffff Exanple: 10:09: 03, 0123456.
std::string to_iso_string(time_duration td);

/1 Time to sinple format CCYY-mmmdd hh:nmss. fffffff.
t enpl at e<t ypenane char T>
std::basic_string< charT > to_sinple_string_type(ptine t);

/1 Time to sinple format CCYY-mmmdd hh:nmss. fffffff.
std::string to_sinmple_string(ptinme t);
t enpl at e<t ypenane char T>
std::basic_string< charT > to_sinple_string_type(tine_period tp);

/1l Convert to string of form[YYYY-mmDD HH: MM : SS. ffffff/YYYY-mmm DD HH: MM : SS. fffffff].
std::string to_sinple_string(time_period tp);
t enpl at e<t ypenane char T>

std::basic_string< charT > to_iso_string_type(ptime t);

/1 Convert iso short form YYYYMVDDTHHMMSS where T is the date-tine separator.
std::string to_iso_string(ptinme t);
t enpl at e<t ypenane char T>

std::basic_string< charT > to_iso_extended_string_type(ptine t);

/1 Convert to form YYYY- MV DDTHH. MM SS where T is the date-tine separator.
std::string to_iso_extended_string(ptinme t);

/1 Time duration to wstring -hh::mm:ss.fffffff. Exanple: 10:09:03.0123456.
std::wstring to_sinple_wstring(tine_duration td);

// Time duration in iso format -hhmss, fffffff Exanple: 10:09: 03, 0123456.
std::wstring to_iso_wstring(tine_duration td);
std::wstring to_sinple_wstring(ptine t);

/1 Convert to wstring of form[YYYY-mmDD HH: MM : SS. ffffff/YYYY-nmm DD HH: MM : SS. fffffff].
std::wstring to_sinple_wstring(tine_period tp);

/1 Convert iso short form YYYYMVDDTHHMMSS where T is the date-tine separator.
std::wstring to_iso_wstring(ptime t);

/1 Convert to form YYYY- MV DDTHH. MM SS where T is the date-tine separator.
std::wstring to_iso_extended_wstring(ptine t);
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Boost.Date Time

Header <boost/date time/posix_time/time_formatters_limited.hpp>

Header <boost/date_time/posix_time/time_parsers.hpp>

nanespace boost {
nanespace posix_tine {
time_duration duration_fromstring(const std::string &) ;
ptinme time_fromstring(const std::string & s);
ptinme from.iso_string(const std::string & s)
}
}

Function duration_from_string

boost::posix_time::duration_from_string — Creates atime_duration object from a delimited string.
Synopsis
/1 I'n header: <boost/date_tine/posix_tine/tinme_parsers. hpp>

time_duration duration_fromstring(const std::string & s);

Description

Expected format for string is "[-]h[h][:mm][:ss|[.fff]". A negative duration will be created if the first character in string isa'-', al
other '- will be treated as delimiters. Accepted delimitersare -:,.".

Header <boost/date_time/posix_time/time_period.hpp>

namespace boost {
namespace posix_tinme {
typedef date_time::period< ptime, tinme_duration > time_period; // Tine period type
}
}
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Boost.Date Time

Header <boost/date_time/posix_time/time_serialize.hpp>

BOOST_SERI ALI ZATI ON_SPLI T_FREE( boost : : posi x_tine:: ptine);
t enpl at e<t ypenane Archive>
void | oad(Archive & posix_tinme::tinme_duration & unsigned);
t enpl at e<t ypenane Archive>
voi d save(Archive & const posix_time::ptime & unsigned);
t enpl at e<t ypenane Archive> void | oad(Archive & posix_time::ptime & unsigned);
/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & posix_tinme::ptime * pt,
const unsigned int);
t enpl at e<t ypenane Archive>
voi d save(Archive & const posix_time::time_period & unsigned);
t enpl at e<t ypenane Archive>
voi d | oad( Archive & boost::posix_tine::time_period & unsigned);
/'l override needed b/c no default constructor
t enpl at e<t ypenane Archive>
voi d | oad_construct _data(Archive & boost::posix_time::tine_period * tp,
const unsigned int);

Function BOOST_SERIALIZATION_SPLIT_FREE

BOOST_SERIALIZATION_SPLIT_FREE
Synopsis
/'l I'n header: <boost/date_tinme/posix_tine/time_serialize.hpp>

BOOST_SERI ALI ZATI ON_SPLI T_FREE( boost : : posi x_ti me: : ptine);

Description

time_duration objects are broken down into 4 parts for serialization: types are hour_type, min_type, sec type, and fraction-
al_seconds_type as defined in the time_duration class

Function template load

load — Function to load posix_time::time_duration objects using serialization lib.
Synopsis
/'l I'n header: <boost/date_tinme/posix_tine/time_serialize.hpp>

t enpl at e<t ypenane Archive>
void | oad(Archive & ar, posix_tine::time_duration & td, unsigned int);

Description

time_duration objects are broken down into 4 parts for serialization: types are hour_type, min_type, sec type, and fraction-
al_seconds _type as defined in the time_duration class
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Boost.Date Time

Function template save

save — Function to save posix_time::ptime objects using serialization lib.
Synopsis
/1 I'n header: <boost/date_tine/posix_tine/time_serialize.hpp>

t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const posix_tinme::ptinme & pt, unsigned int);

Description

ptime objects are broken down into 2 parts for serialization: a date object and atime_duration onject

Function template load

load — Function to load posix_time::ptime objects using serialization lib.
Synopsis
/1l In header: <boost/date_tine/posix_tine/time_serialize.hpp>

t enpl at e<t ypename Archive>
void | oad(Archive & ar, posix_tine::ptine & pt, unsigned int);

Description

ptime objects are broken down into 2 parts for serialization: a date object and atime_duration onject

Function template save

save — Function to save posix_time::time_period objects using serialization lib.
Synopsis
/'l I'n header: <boost/date_tinme/posix_tine/time_serialize.hpp>

t enpl at e<t ypenane Archive>
voi d save(Archive & ar, const posix_tinme::time_period & tp, unsigned int);

Description

time_period objects are broken down into 2 parts for serialization: a begining ptime object and an ending ptime object

Function template load

load — Function to load posix_time::time_period objects using serialization lib.
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Boost.Date Time

Synopsis
/'l In header: <boost/date_tinme/posix_tine/time_serialize.hpp>

t enpl at e<t ypenane Archive>
void | oad(Archive & ar, boost::posix_tine::time_period & tp, unsigned int)

Description

time_period objects are broken down into 2 parts for serialization: a begining ptime object and an ending ptime object
Local Time Reference
Header <boost/date _time/local time/conversion.hpp>

nanmespace boost {
namespace | ocal _tine {

/1 Function that creates a tmstruct froma |ocal _date_tine.
std::tmto_tnm(const |ocal _date_ tine & It)
}
}

Header <boost/date_time/local_time/custom_time_zone.hpp>

nanespace boost {
nanespace |ocal _tine {
t enpl at e<t ypenane CharT> class customtine_zone_base

typedef boost::date_tine::dst_adjustnent_offsets< boost::posix_tinme::time_duration > dst_adO
justment _of fsets;
t ypedef boost::shared_ptr< dst_calc_rule > dst_calc_rule_ptr
typedef custom tine_zone_base< char > customtine_zone
}
}

Class template custom_time_zone_base

boost::local_time::custom _time _zone base — A real time zone.
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Synopsis

/'l In header: <boost/date_tinme/local _tine/customtinme_zone.hpp>

t enpl at e<t ypenane Char T>
class customtine_zone_base :
public date_tine::tinme_zone_base< posix_tine::ptine, CharT >

{

public:
/'l types
t ypedef boost::posix_tine::tinme_duration time_duration_type;
typedef date_tine::tinme_zone_base< posix_tinme::ptime, CharT > base_type;
typedef base_type::string_type string_type;
typedef base_type::stringstreamtype stringstreamtype;
typedef date_tine::tinme_zone_nanes_base< CharT > ti me_zone_nanes;
typedef CharT char _type;

/'l construct/copy/ destruct

custom tine_zone_base(const tine_zone_names & const tine_duration_type &,
const dst_adj ustnent _offsets &,
boost::shared_ptr< dst_calc_rule >);

~custom ti nme_zone_base();

/1 public nmenber functions

virtual string_type dst_zone_abbrev() const;

virtual string_type std_zone_abbrev() const;

virtual string_type dst_zone_nane() const;

virtual string_type std_zone_nane() const;

virtual bool has_dst() const;

virtual posix_tinme::ptinme dst_local _start_tine(gregorian::greg_year) const;
virtual posix_tine::ptine dst_local _end_tine(gregorian::greg_year) const;
virtual tinme_duration_type base_utc_offset() const;

virtual tinme_duration_type dst_offset() const;

virtual string_type to_posix_string() const;

I

Description

custom ti me_zone_base public construct/copy/destruct

custom tine_zone_base(const tine_zone_nanes & zone_nanes,
const tinme_duration_type & utc_offset,
const dst_adjustnent_offsets & dst_shift,
boost::shared_ptr< dst_calc_rule > calc_rule);

~custom ti me_zone_base();

custom ti me_zone_base public member functions

virtual string_type dst_zone_abbrev() const;

virtual string_type std_zone_abbrev() const;
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Boost.Date Time

virtual string_type dst_zone_nane() const
virtual string_type std_zone_nanme() const

virtual bool has_dst() const;
True if zone uses daylight savings adjustments.
virtual posix_tinme::ptine dst_local_start_tine(gregorian::greg_year y) const;

Local timethat DST starts
<ndash></ndash>
NADT if has dstisfase.

virtual posix_time::ptinme dst_local _end_tinme(gregorian::greg_year y) const;

Local timethat DST ends
<ndash></ndash>
NADT if has dstisfase.

virtual tinme_duration_type base_utc_offset() const;
Base offset from UTC for zone (eg: -07:30:00)

virtual time_duration_type dst_offset() const
Adjustment forward or back made while DST isin effect.

virtual string_type to_posix_string() const;

Returns a POSIX time_zone string for this object.

Header <boost/date time/local time/date_duration_operators.hpp>

Operators for local_date time and optional gregorian types. Operators use snap-to-end-of-month behavior. Further details on this
behavior can be found in reference for date_time/date_duration_types.hpp and documentation for month and year iterators.
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Boost.Date Time

nanespace boost {
nanmespace |ocal _tine {
| ocal _date_tine
operator+(const |ocal _date_tine & const boost::gregorian::nonths &)
| ocal _date_tine
operator+=(local _date_tine & const boost::gregorian::nonths &);
| ocal _date_tine
operator-(const |ocal _date_tine & const boost::gregorian::nonths &)
| ocal _date_tine
operator-=(local _date_tine & const boost::gregorian::nonths &);
| ocal _date_tine
operator +(const |ocal _date_tinme & const boost::gregorian::years &)
| ocal _date_tine
operator+=(local _date_tine & const boost::gregorian::years &)
| ocal _date_tine
operator-(const |local _date_tinme & const boost::gregorian::years &)
| ocal _date_tine
operator-=(local _date_tine & const boost::gregorian::years &)

Function operator+

boost::local_time::operator+
Synopsis
/1 I'n header: <boost/date_tine/local _tine/date_duration_operators. hpp>

| ocal _date tine
operator +(const |ocal _date time & t, const boost::gregorian::mnths & m;

Description

Adds a months object and alocal_date time. Result will be same day-of-month aslocal_date time unless original day was the last
day of month. see date_time::months_duration for more details

Function operator+=
boost::local_time::operator+=
Synopsis

/'l In header: <boost/date_tinme/local _time/date_duration_operators. hpp>

| ocal _date_tine
operator+=(local _date_tinme & t, const boost::gregorian::nonths & m;

Description

Adds a months object to aloca_date time. Result will be same day-of-month as local_date time unless origina day was the last
day of month. see date_time::months_duration for more details
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Function operator-

boost::local_time::operator-
Synopsis
/1 I'n header: <boost/date_tine/local tine/date_duration_operators. hpp>

| ocal _date_tine
operator-(const local _date tinme & t, const boost::gregorian::nmonths & m;

Description

Subtracts a months object and alocal_date time. Result will be same day-of-month aslocal_date time unless original day was the
last day of month. see date_time::months_duration for more details

Function operator-=
boost::local_time::operator-=
Synopsis

/1 I'n header: <boost/date_tine/local _tine/date_duration_operators. hpp>

| ocal _date_tine
operator-=(local _date_tinme & t, const boost::gregorian::nonths & m;

Description

Subtracts a months object from aloca_date time. Result will be same day-of-month aslocal_date time unless original day wasthe
last day of month. see date_time::months_duration for more details

Function operator+

boost::local_time::operator+
Synopsis
/1 I'n header: <boost/date_tine/local _tine/date_duration_operators. hpp>

| ocal _date tine
operator +(const |ocal _date_tinme & t, const boost::gregorian::years &Yy);

Description

Addsayears object and alocal_date time. Result will be same month and day-of-month aslocal_date time unless original day was
the last day of month. see date time::years duration for more details

Function operator+=

boost::local_time::operator+=
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Boost.Date Time

Synopsis
/'l In header: <boost/date_tinme/local _time/date_duration_operators. hpp>

| ocal _date_tine
operator+=(local _date_time & t, const boost::gregorian::years & Yy);

Description

Adds ayears object to alocal_date time. Result will be same month and day-of-month as local_date time unless original day was
the last day of month. see date time::years duration for more details

Function operator-
boost::local _time::operator-
Synopsis

/'l In header: <boost/date_tinme/local _time/date_duration_operators. hpp>

| ocal _date_tine
operator-(const |local _date_time & t, const boost::gregorian::years &Yy);

Description

Subtracts ayears object and alocal_date_time. Result will be same month and day-of-month aslocal_date time unless original day
was the last day of month. see date_time::years duration for more details

Function operator-=
boost::local_time::operator-=
Synopsis

/1 In header: <boost/date_tine/local tine/date_duration_operators. hpp>

| ocal _date_tine
operator-=(local date tine & t, const boost::gregorian::years & y);

Description

Subtracts a years object from alocal_date time. Result will be same month and day-of-month as local_date_time unless original
day was the last day of month. see date_time::years duration for more details
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Boost.Date Time

Header <boost/date_time/local_time/dst_transition_day_rules.hpp>

namespace boost {
namespace | ocal _tine {
struct first_last_rul e_spec;
struct last_last_rul e_spec;
struct nth_kday_rul e_spec;
struct nth_last_rul e_spec;
struct partial _date_rul e_spec;

typedef date_tinme::dst_day_calc_rul e< gregorian::date > dst_calc_rule; // Provides rule of O
the formstarting Apr 30 ending Cct 21.
typedef date_tinme::day_calc_dst_rule< partial _date_rule_spec > partial _date_dst_rule; // O

Provides rule of the formfirst Sunday in April, last Saturday in Cct.

typedef date time::day_calc_dst_rule< first_last _rule spec > first_last_dst_rule; // Provides O
rule of the formfirst Sunday in April, last Saturday in Cct.

typedef date_time::day_calc_dst_rule< |last_last_rule_spec > last_last_dst_rule; // Provides O
rule of the formlast Sunday in April, last Saturday in Cct.

typedef date_time::day_calc_dst_rule< nth_last_rule_spec > nth_last_dst_rule; // Provides O
rule in formof [1st|2nd|3rd|4th] Sunday in April, last Sunday in Cct.

typedef date_time::day_cal c_dst_rul e< nth_kday_rul e_spec > nth_kday_dst_rule; // Provides O
rule in formof [1st|2nd|3rd|4th] Sunday in April/Cctober.
tyQd
pedef date_tine::day_cal c_dst_rul e< nth_kday_rul e_spec > nth_day_of _the_week_in_nmonth_dst_rule; O
/1 Provides rule in formof [1st|2nd|3rd|4th] Sunday in April/Cctober.
}
}

Struct first_last_rule_spec

boost::local_time::first_last rule spec
Synopsis
/'l In header: <boost/date_tinme/local _time/dst_transition_day_rules.hpp>

struct first_last_rule_spec {
/'l types
typedef gregorian::date date_type;
typedef gregorian::first_kday_of _nonth start_rule;
typedef gregorian::|ast_kday_of _nmonth end_rule;

b

Struct last_last_rule_spec

boost::local_time:last_last rule spec
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Synopsis
/'l In header: <boost/date_tinme/local _time/dst_transition_day_rules.hpp>

struct last_last_rule_spec {

/'l types

typedef gregorian::date dat e_type;
typedef gregorian::|ast_kday_of _nonth start_rule
typedef gregorian::|ast_kday_of _nmonth end_rule

e

Struct nth_kday_rule_spec

boost::local_time::nth_kday rule spec
Synopsis
/'l In header: <boost/date_tine/local _time/dst_transition_day_rules. hpp>

struct nth_kday_rul e_spec {
/'l types
typedef gregorian::date date_type;
typedef gregorian::nth_kday_of _nonth start_rule
typedef gregorian::nth_kday_of _nmonth end_rule

Struct nth_last_rule_spec

boost::loca_time::nth last_rule spec
Synopsis
/'l In header: <boost/date_time/local _time/dst_transition_day_rules.hpp>

struct nth_last_rul e_spec {
/'l types
typedef gregorian::date dat e_type;
typedef gregorian::nth_kday_of _month start_rule;
typedef gregorian::|ast_kday_of _nmonth end_rul e

Struct partial_date_rule_spec

boost::local_time::partial_date rule_spec
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Synopsis
/'l In header: <boost/date_tinme/local _time/dst_transition_day_rules.hpp>

struct partial_date_rule_spec {
/'l types
typedef gregorian::date dat e_type;
typedef gregorian::partial_date start_rule;
typedef gregorian::partial _date end_rule;

e

Header <boost/date_time/local_time/local_date_time.hpp>

namespace boost {
namespace | ocal _tine {

struct anbi guous_result;

struct dst_not_valid;

tenpl at e<typenane utc_tinme_ = posix_time: :ptinme,

typenane tz_type = date_tine::time_zone_base<utc_tine_, char> >
class local date tine_base;

struct tinme_| abel invalid;

typedef |ocal _date_tinme_base |ocal _date_tine; // Use the default paraneters to define |ocO
al _date tine.

}
}

Struct ambiguous_result

boost::local_time::ambiguous _result — simple exception for reporting when STD or DST cannot be determined
Synopsis
/'l In header: <boost/date_tinme/local _tine/local_date_time. hpp>

struct anbiguous_result : public logic_error {
/'l construct/copy/destruct
ambi guous_result(std::string const & = std::string());

};

Description
ambi guous_r esul t public construct/copy/destruct

L ambi guous_result(std::string const & msg = std::string());

Struct dst_not_valid

boost::local_time::dst_not_valid
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Synopsis
/'l In header: <boost/date_time/local _tine/local_date_tinme. hpp>

struct dst_not_valid : public logic_error {

/'l construct/copy/ destruct

dst_not _valid(std::string const & = std::string());
b

Description
dst _not _val i d public construct/copy/destruct

L dst _not _valid(std::string const & nsg = std::string());

Class template local_date_time_base

boost::local_time::local_date time base — Representation of "wall-clock" timein a particular time zone.
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Synopsis

/'l In header: <boost/date_time/local _tine/local_date_tinme. hpp>

tenpl at e<typenane utc_tinme_ = posix_tine::ptine,

typenane tz_type = date_tine::tinme_zone_base<utc_tine_,char> >
class local _date_tinme_base : public date_tine::base_tinme< utc_tinme_, O
boost : : posi x_tine:: posix_time_system >

{

public:
/'l types
typedef utc_time_ utc_tine_type;
typedef utc_tinme_type::time_duration_type tine_duration_type;
typedef utc_tinme_type::date_type dat e_type;
typedef date_type::duration_type dat e_dur ati on_type;

typedef utc_time_type::tine_systemtype ti me_systemtype;
enum DST_CALC _OPTI ONS { EXCEPTI ON_ON_ERROR, NOT_DATE_TI ME_ON_ERROR };

/'l construct/copy/ destruct
| ocal _date_tine_base(utc_tinme_type, boost::shared_ptr< tz_type >);
| ocal _date_tine_base(date_type, time_duration_type,

boost: :shared_ptr< tz_type >, bool);
| ocal _date_tine_base(date_type, time_duration_type,

boost: :shared_ptr< tz_type >, DST_CALC OPTIONS);
| ocal _date_tine_base(const |ocal _date_tinme_base &);
explicit local _date_tinme_base(const boost::date_tine::special_val ues,

boost::shared_ptr< tz_type > = boost::shared_ptr< tz_type >());

~l ocal _date_tinme_base();

/1 public nmenber functions
boost::shared_ptr< tz_type > zone() const;
bool is_dst() const;
utc_tine_type utc_tine() const;
utc_tine_type local _time() const;
std::string to_string() const;
| ocal _date_tinme_base
| ocal _time_in(boost::shared_ptr< tz_type >,
time_duration_type = tine_duration_type(0, 0, 0)) const;
std::string zone_nane(bool = false) const;
std::string zone_abbrev(bool = fal se) const;
std::string zone_as_posix_string() const;
bool operator==(const |ocal _date_tine_base & const;
bool operator!=(const |ocal _date_tine_base & const;
bool operator<(const |ocal _date_tinme_base & const;
bool operator<=(const |ocal _date_tine_base & const;
bool operator>(const |ocal _date_tinme_base & const;
bool operator>=(const |ocal _date_tine_base & const;
| ocal _date_tine_base operator+(const date_duration_type & const;
| ocal _date_tine_base operator+=(const date_duration_type &);
| ocal _date_tine_base operator-(const date_duration_type & const;
| ocal _date_tine_base operator-=(const date_duration_type &);
| ocal _date_tine_base operator+(const tine_duration_type & const;
| ocal _date_tine_base operator+=(const time_duration_type &);
| ocal _date_tine_base operator-(const tine_duration_type & const;
| ocal _date_tine_base operator-=(const time_duration_type &);
time_duration_type operator-(const |ocal _date_tine_base & const;

/1 public static functions
static tinme_is_dst_result
check_dst(date_type, tine_duration_type, boost::shared _ptr< tz_type >);
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Boost.Date Time

/1 private nenber functions

utc_tine_type

construction_adjustnment(utc_tine_type, boost::shared_ptr< tz_type > bool);
std::string zone_as_offset(const tinme_duration_type & const std::string & const;

Description

Representation of "wall-clock" time in a particular time zone Local_date time_base holds a time value (date and time offset from
00:00) along with atime zone. Thetimevalueis stored asUTC and conversionstowall clock time are made as needed. Thisapproach
allows for operations between wall-clock timesin different time zones, and daylight savings time considerations, to be made. Time
zones are required to be in the form of a boost::shared ptr<time _zone base>.

| ocal _date_time_base public construct/copy/destruct

6.

| ocal _date_tine_base(utc_tinme_type t, boost::shared _ptr< tz_type > tz);

This constructor interprets the passed time as a UTC time. So, for example, if the passed timezone is UTC-5 then the time will
be adjusted back 5 hours. The time zone allows for automatic calculation of whether the particular time is adjusted for daylight
savings, etc. If the time zone shared pointer is null then time stays unadjusted.
Parameters: t A UTCtime

tz Timezone for to adjust the UTC timeto.

| ocal _date_tinme_base(date_type d, time_duration_type td,
boost: :shared_ptr< tz_type > tz, bool dst_flag);

This constructs alocal time

<ndash></ndash>

the passed time information understood to be in the passed tz. The DST flag must be passed to indicate whether the timeisin

daylight savings or not.

Throws: &ndash; time_label_invalidif thetime passed does not exist in the given locale. The non-existent case occurstypically
during the shift-back from daylight savings time. When the clock is shifted forward a range of times (2 am to 3 am
in the US) is skipped and hence isinvalid. dst_not_valid if the DST flag is passed for a period where DST is not
active.

| ocal _date_tine_base(date_type d, time_duration_type td,
boost::shared_ptr< tz_type > tz,
DST_CALC _OPTI ONS cal ¢c_option);

This constructs alocal time
<ndash></ndash>
the passed time information understood to be in the passed tz. The DST flag is calculated according to the specified rule.

| ocal _date_tine_base(const |ocal _date_tinme_base & rhs);
Copy constructor.

explicit local _date_tinme_base(const boost::date_tine::special_val ues sv,
boost::shared_ptr< tz_type > tz = boost::shared _ptr< tz_type

>());
Specia values constructor.

~l ocal date_tinme_base();
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Boost.Date Time

Simple destructor, releases time zone if last referrer.

| ocal _date_ti me_base public member functions

boost::shared_ptr< tz_type > zone() const;

returns time zone associated with calling instance
bool is_dst() const;

returnsfalseistime zoneisNULL and if time valueis aspecia_value
utc_tine_type utc_tinme() const;

Returns object's time value as a utc representation.
utc_tinme_type local _time() const;

Returns object's time value as alocal representation.
std::string to_string() const;

Returns string in the form "“2003-Aug-20 05:00:00 EDT".

Returns string in the form "2003-Aug-20 05:00:00 EDT". If time_zone is NULL the time zone abbreviation will be "UTC". The
time zone abbrev will not be included if calling object isaspecial_value

| ocal _date_tine_base
| ocal _tinme_in(boost::shared_ptr< tz_type > new_tz,
time_duration_type td = tine_duration_type(0, 0, 0)) const;

returnsal ocal _dat e_t i me_base in the given time zone with the optional time_duration added.
std::string zone_name(bool as_offset = false) const;

Returns name of associated time zone or "Coordinated Universal Time".

Optional bool parameter will return time zone as an offset (ie"+07:00" extended iso format). Empty string isreturned for classes
that do not use atime_zone

std::string zone_abbrev(bool as_offset = fal se) const;

Returns abbreviation of associated time zone or "UTC".

Optional bool parameter will return time zone as an offset (ie "+0700" iso format). Empty string is returned for classes that do
not use atime_zone

std::string zone_as_posix_string() const;
returns a posix_time_zone string for the associated time_zone. If no time_zone, "UTC+00" is returned.

1 bool operator==(const |ocal _date_tine_base & rhs) const;
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Equality comparison operator.

Equality comparison operator

bool operator!=(const |ocal_date_tine_base & rhs) const;
Non-Equality comparison operator.

bool operator<(const |ocal _date_tinme_base & rhs) const;
L ess than comparison operator.

bool operator<=(const |ocal _date_tine_base & rhs) const;
Less than or equal to comparison operator.

1 bool operator>(const |ocal _date_tinme_base & rhs) const;

Greater than comparison operator.

bool operator>=(const |ocal _date_tine_base & rhs) const;
Greater than or equal to comparison operator.

| ocal _date_tinme_base operator+(const date_duration_type & dd) const;

Loca_date time+ date_duration.

1 | ocal _date_tine_base operator+=(const date_duration_type & dd);
Loca_date time += date_duration.
8 | ocal _date_tine_base operator-(const date_duration_type & dd) const;
Loca_date time - date duration.
| ocal _date_tinme_base operator-=(const date_duration_type & dd);
Local _date time-=date duration.
Q | ocal _date_tine_base operator+(const tine_duration_type & td) const;
Loca_date time + time_duration.
| ocal _date_tinme_base operator+=(const time_duration_type & td);
Local_date time+=time_duration.
2

| ocal _date_tine_base operator-(const tine_duration_type & td) const;

Loca_date time - time_duration.
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Boost.Date Time

| ocal _date_tine_base operator-=(const time_duration_type & td);

Loca_date time-=time duration.

Gy time_duration_type operator-(const |ocal _date_tine_base & rhs) const;

local_date time-=local_date time
<ndash></ndash>
> time_duration_type

| ocal _date_time_base public static functions

static time_is_dst _result
check_dst (date_type d, time_duration_type td, boost::shared_ptr< tz_type > tz);

Determinesif given time label isin daylight savings for given zone.

Determines if given time label isin daylight savings for given zone. Takes a date and time_duration representing a local time,
along with time zone, and returns atime_is_dst_result object as result.

| ocal _date_ti me_base private member functions

L utc_tine_type

construction_adjustnent (utc_time_type t, boost::shared_ptr< tz_type > z,
bool dst_flag);

Adjust the passed in timeto UTC?

2. std::string zone_as_offset(const tinme_duration_type & td,

const std::string & separator) const;

Simple formatting code
<ndash></ndash>
todo remove this?

Struct time_label _invalid
boost::local_time::time_label _invalid — simple exception for when time label given cannot exist
Synopsis

/'l In header: <boost/date_time/local _tine/local_date_time. hpp>

struct tinme_|label _invalid : public logic_error {
/1 construct/copy/ destruct
tine_| abel _invalid(std::string const & = std::string());

b

Description

ti me_| abel _i nval i d public construct/copy/destruct

time_l abel _invalid(std::string const & nmsg = std::string());
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Header <boost/date_time/local_time/local_time_io.hpp>

namespace boost {
namespace | ocal _tine {

t ypedef boost::date_tine::time_facet< |ocal _date_tine, wchar_t > w ocal _tine_facet;

typedef boost::date_tine::time_facet< |ocal_date_tine, char > local _time_facet;

t ypedef boost::date_time::tine_input_facet< |ocal _date_tinme::utc_time_type, wchar_t > w ocO
al _time_input_facet;

t ypedef boost::date_tine::time_input_facet< |ocal _date_time::utc_time_type, char > | ocO
al _time_input_facet;

/'l operator<< for local _date_time - see local _time docs for formatting details
tenpl at e<t ypenane CharT, typenanme TraitsT>
std:: basic_ostrean< CharT, TraitsT > &
operator<<(std::basic_ostreanm< CharT, TraitsT > & os
const local _date time & Idt);

/1 input operator for |ocal_date_tine
tenpl at e<t ypenane CharT, typenanme Traits>
std::basic_istreank CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is
| ocal _date tine & Idt);

/1 output operator for |ocal _time_period
tenpl at e<t ypenane CharT, typenanme TraitsT>
std:: basic_ostrean< CharT, TraitsT > &
operator<<(std::basic_ostrean< CharT, TraitsT > & os
const boost::local _time::local _tine_period & p)

/1 input operator for local _tinme_period
tenpl at e<t ypenane CharT, typenanme Traits>
std::basic_istreank CharT, Traits > &
operator>>(std::basic_istream< CharT, Traits > & is
boost::local _time::local _time_period & tp)

Header <boost/date _time/local time/local time_types.hpp>

nanespace boost {
namespace |ocal _tine {

typedef boost::date_tine::period< |ocal_date_tine, boost::posix_tine::tine_duration > |ocO
al _tine_period,;

typedef date_tine::time_itr< local _date tinme > local _tine_iterator

typedef date_tine::second_clock< |ocal _date_tinme > |ocal _sec_cl ock

typedef date_tine::mcrosec_clock< |ocal _date_tine > | ocal _m crosec_cl ock

typedef date_tine::tinme_zone_base< posix_tinme::ptinme, char > tinme_zone;

typedef date_tine::tinme_zone_base< posix_tinme::ptinme, whar_t > wtinme_zone;

typedef boost::shared_ptr< tinme_zone > tinme_zone_ptr; // Shared Pointer for customtine_zone O
and posi x_tine_zone objects.

t ypedef boost::shared_ptr< wtine_zone > wtine_zone_ptr

typedef date_tine::tinme_zone_nanmes_base< char > time_zone_nanes;

typedef date_tine::tinme_zone_names_base< wchar_t > wtime_zone_nanes;
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Header <boost/date_time/local_time/posix_time_zone.hpp>

namespace boost {
namespace | ocal _tine {
struct bad_adj ust ment;
struct bad_of f set
t enpl at e<t ypenane Char T> cl ass posi x_ti me_zone_base
t ypedef posix_tine_zone_base< char > posix_tine_zone;

}
}

Struct bad_adjustment

boost::local_time::bad _adjustment — simple exception for UTC daylight savings adjustment
Synopsis
/'l 1In header: <boost/date_time/local _tine/posix_time_zone. hpp>

struct bad_adjustnment : public out_of _range {

/'l construct/copy/ destruct

bad_adj ustnent (std::string const & = std::string());
s

Description

bad_adj ust ment public construct/copy/destruct

bad_adj ustnent (std::string const & nsg = std::string());

Struct bad_offset

boost::local_time::bad_offset — simple exception for UTC and Daylight savings start/end offsets
Synopsis
/'l In header: <boost/date_time/local _tine/posix_time_zone. hpp>

struct bad_offset : public out_of_range {

/1 construct/copy/ destruct

bad_of fset(std::string const & = std::string());
b

Description
bad_of f set public construct/copy/destruct

L bad_of fset(std::string const & nmsg = std::string())
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Class template posix_time_zone_base

boost::local_time::posix_time_zone base — A time zone class constructed from a POSI X time zone string.
Synopsis

/1l I'n header: <boost/date_tine/local _tine/posix_tine_zone. hpp>

t enpl at e<t ypenanme Char T>
cl ass posix_tinme_zone_base :
public date_tine::time_zone_base< posix_tinme::ptinme, CharT >
{
public:
/'l types
typedef boost::posix_tine::tine_duration
time_duration_type;
typedef date_tine::tinme_zone_nanes_base< CharT >
ti me_zone_nanes;
typedef date_time::time_zone_base< posix_tine::ptine, CharT >
base_type;
typedef base_type::string_type
string_type;
typedef CharT
char _type;
t ypedef base_type::stringstreamtype
stringstreamtype;
typedef boost::char_separator< char_type, std::char_traits< char_type > >
char _separat or _type;
t ypedef boost::tokeni zer< char_separator_type, typenane string_type::const_iteratl
or, string_type > tokenizer_type;
t ypedef tokenizer_type::iterator
t okeni zer _iterator_type;

/1 construct/copy/destruct
posi x_ti me_zone_base(const string type &);
~posi x_tine_zone_base();

/1 public nmenber functions

virtual string_type std_zone_abbrev() const;

virtual string_type dst_zone_abbrev() const;

virtual string_type std_zone_nane() const;

virtual string_type dst_zone_nane() const;

virtual bool has_dst() const;

virtual posix_tinme::ptinme dst_local _start_tinme(gregorian::greg_year) const;
virtual posix_tinme::ptinme dst_|local _end_tine(gregorian::greg_year) const;
virtual tinme_duration_type base_utc_offset() const;

virtual tinme_duration_type dst_offset() const;

virtual string_type to_posix_string() const;

/'l private nenber functions

voi d cal c_zone(const string type &);

void calc_rul es(const string_type & const string_type &) ;
void M func(const string_type & const string_type &) ;

void julian_no_l eap(const string_type & const string_type &) ;
void julian_day(const string_type & const string_type &) ;

/1 private static functions
static std::string td_as_string(const tine_duration_type &);
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Description

A POSIX time zone string takes the form of:

"std offset dst [offset],start[/time],end[/time]" (w/no spaces) 'std' specifies the abbrev of the time zone.
‘offset’ is the offset from UTC.

'dst' specifies the abbrev of the time zone during daylight savings time.
The second offset is how many hours changed during DST. Default=1
'start’ and'end' are the dates when DST goesinto (and out of) effect.
‘offset’ takes the form of ; [+|-]hh[:mm[:ss]] { h=0-23, m/s=0-59}

'time' and 'offset’ take the same form. Time defaults=02:00:00

'start' and 'end' can be one of three forms:

Mm.w.d { month=1-12, week=1-5 (5 is always last), day=0-6}

Jn {n=1-365 Feb29 is never counted}

n {n=0-365 Feb29 is counted in leap years}

Example "PST-5PDT01:00:00,M4.1.0/02:00:00,M 10.1.0/02:00:00"
Exceptions will be thrown under these conditions:

Aninvalid date spec (see date class)

A boost::local_time::bad offset exception will be thrown for:

A DST start or end offset that is negative or more than 24 hours

A UTC zonethat is greater than +14 or less than -12 hours

A boost::local_time::bad adjustment exception will be thrown for:

A DST adjustment that is 24 hours or more (positive or negative)

Note that UTC zone offsets can be greater than +12: http://www.worldtimezone.com/utc/utc+1200.html

posi x_time_zone_base public construct/copy/destruct
posi x_ti ne_zone_base(const string_type & s);
Construct from a POSI X time zone string.

2. ~posi x_tinme_zone_base();

posi x_t i me_zone_base public member functions
virtual string_type std_zone_abbrev() const;
String for the zone when not in daylight savings (eg: EST)
virtual string_type dst_zone_abbrev() const;

String for the timezone when in daylight savings (eg: EDT)

For those time zones that have no DST, an empty string is used
virtual string_type std_zone_nane() const;

String for the zone when not in daylight savings (eg: Eastern Standard Time)

The full STD nameis not extracted from the posix time zone string. Therefore, the STD abbreviationis used in it's place
virtual string_type dst_zone_nane() const;

String for the timezone when in daylight savings (eg: Eastern Daylight Time)
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The full DST name is not extracted from the posix time zone string. Therefore, the STD abbreviation is used in it's place. For
time zones that have no DST, an empty string is used

virtual bool has_dst() const;
True if zone uses daylight savings adjustments otherwise false.
virtual posix_tine::ptine dst_local _start_tine(gregorian::greg_year y) const;

Local timethat DST starts
<ndash></ndash>
NADT if has dstisfase.

virtual posix_time::ptime dst_local _end_tinme(gregorian::greg_year y) const;

Local time that DST ends
<ndash></ndash>
NADT if has dstisfase.

virtual tinme_duration_type base_utc_offset() const;
Base offset from UTC for zone (eg: -07:30:00)

virtual time_duration_type dst_offset() const;
Adjustment forward or back made while DST isin effect.

virtual string_type to_posix_string() const;

Returns a POSIX time_zone string for this object.
posi x_ti ne_zone_base private member functions
1

voi d cal c_zone(const string_type & obj);

Extract time zone abbreviations for STD & DST aswell as the offsets for the time shift that occurs and how much of a shift. At
this time full time zone names are NOT extracted so the abbreviations are used in their place

void cal c_rul es(const string_type & start, const string_type & end);

void Mfunc(const string _type & s, const string_type & e);

void julian_no_| eap(const string_ type & s, const string type & e);
Julian day. Feb29 is never counted, evenin leap years.
void julian_day(const string type & s, const string_type & e);

Julian day. Feb29 is always counted, but exception thrown in non-leap years.
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posi x_time_zone_base private static functions
static std::string td_as_string(const tine_duration_type & td);
helper function used when throwing exceptions

Header <boost/date _time/local time/tz_database.hpp>

namespace boost {
namespace | ocal _tine {
typedef date_tine::tz_db_base< customtine_zone, nth_kday_dst_rule > tz_database

}
}

Type definition tz_database

tz_database — Object populated with boost::shared ptr<time _zone base> objects.
Synopsis
/1 I'n header: <boost/date_tine/local _tine/tz_database. hpp>

typedef date_tine::tz_db_base< customtine_zone, nth_kday_dst_rule > tz_database;

Description

Object populated with boost::shared_ptr<time zone base> objects Database is popul ated from specs stored in external csv file. See
date time::tz_db_base for greater detail
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