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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.crystalclearsoftware.com/libraries/date_time/date_time.pdf

In addition, a full doxygen reference can be found at:
http://www.crystalclearsoftware.com/libraries/date_time/ref_guide/index.html
The most current version of the documentation can be found at:

Conceptual
Motivation

http://www.crystalclearsoftware.com/libraries/date_time/index.html
The motivation for this library 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 limitations in 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

be rigid in their representation of dates and times. Thus customized policies for a project or subproject are not possible.

with lots of temporal logic can be radically simplified by having a robust set of operators and calculation capabilities. Classes should

Programming with dates and times should be almost as simple and natural as programming with strings and integers. Applications
provide the ability to compare dates and times, add lengths or time durations, retrieve dates and times from clocks, and work naturally
httpo://www.renderx.com/

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 knowledge this library is the only substantial attempt to apply modern
2

C++ to a date-time library.
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The date time domain is rich in terminology and problems. The following is a brief introduction to the concepts you will find reflected

» Time Point -- Specifier for a location in the time continuum.

in the library.
» TimeDuration -- A length of time unattached to any point on the time continuum.
ISO system is basically a derivative of this). However, there are many other calendar systems as well. UT C (Coor dinated Univer sal

The library supports 3 basic temporal types:
» Timelnterval -- A duration of time attached to a specific point in the time continuum. Also known as a time period.
time systems with a maximum resolution of one day. The Gregorian system is the most widely used calendar system today (the

Domain Concepts
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) is a widely used civil time system. UTC is adjusted for earth rotation at longitude 0 by the use of leap seconds (This is 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 savings time (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 a time 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 calculations are not quite the same as calculating

with integers. If you are serious about the accuracy of your time calculations need to read about Stability, Predictability, and Approx-

imations.
 Basic Terminology

» Calculations

A large part of the genesis of this library has been the observation that few date-time libraries are built in a fashion that allows cus-

» Stability, Predictability, and Approximations
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

» References
Design Concepts
a more fundamental level, there are usually assumptions about the resolution of time representation or the gregorian calendar.
Often times, the result is that a project must settle for a less than complete library because of a requirement for high resolution time
representation or other assumptions that do not match the implementation of the library. This is extremely unfortunate because de-
While the design is far from perfect the current design is far more flexible than any date-time library the author is aware of. It is ex-

velopment of a library of this sort is far from a trivial task.
pected that the various aspects of extensibility will be better documented in future versions. Information about the design goals of

httpo://www.renderx.com/

the library is summarized here.
General Usage Examples
The following provides some sample usage of dates. See Date Programming for more details.
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Boost.Date_Time

usi ng nanespace boost::gregorian;
weekstart + week(1);

date weekstart(2002,Feb,1);

date weekend =

date d2 = dl1 + days(5);
date today = day_clock::local _day(Q);
if (d2 >= today) {} //date conparison operators

date_period thisWeek(dl,d2);

/literate and print the week

i f (thisWeek.contains(today)) {}//do sonething
day_iterator itr(weekstart);

whil e (itr <= weekend) {
std::cout << (*itr) << std::endl;

++itr;
}
//input stream ng
std: :stringstream ss("2004-Jan-1");

ss >> d3;
//date generator functions
date d5 = next_weekday(d4, Sunday); //calculate Sunday follow ng d4

Monday in Sept
nth_day_of_the_week_in_month labor_day(nth_dow::first,Monday, Sep);

//calculate a specific date for 2004 from functor

/1US | abor day is first
date d6 = labor_day.get_date(2004);
The following provides some example code using times. See Time Programming for more details.

L1
usi ng nanespace boost::posix_time;
date d(2002,Feb,1); //an arbitrary date

ptime ti(d, hours(5)+nanosec(100)); //date + time of day offset
ptime t2 = t1 - minutes(4)+seconds(2);
ptime now = second_clock::local_time(); //use the clock

date today = now.date(); //Get the date part out of the tine

date tomorrow = today + date_duration(l);
ptime tomorrow_start(tomorrow); //m dni ght

/linput stream ng
std: :stringstream ss("2004-Jan-1 05:21: 33.20");
/lstarting at current tinme iterator adds by one hour

ss >> t2;
time_iterator titr(now,hours(1));
(; titr < tomorrow_start; ++titr) {

for
std::cout << (*titr) << std::endl;
The following provides some example code using times. See Local Time Programming for more details

3
1
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timezone definitions

r egi onal

tz_db.time_zone_from_region(" Aneri ca/ New_York");

2 2005

usi ng nanespace boost::local_time;
//setup sone tinmezones for creating and adjusting tines
//first time zone uses the tinme zone file for

//This tinmezone uses a posix tinme zone string definition to create a tinme zone

tz_database tz_db;

tz_db.load_from_file("date_ti ne_zonespec.csv");
/1 Note that New York changes to daylight savings on Apr 3 at 2 an

time_zone_ptr nyc_tz =
time_zone_ptr phx_tz(new posix_time_zone(" MST-07: 00: 00"));
departure tinme in phoenix is 11 pmon April
local_date_time phx_departure(date(2005, Apr, 2), hours(23), phx_tz,
local_date_time: :NOT_DATE_TIME_ON_ERROR)
hours(4) + minutes(30);
phx_departure + flight_length;

nyz tine
= phx_arrival.local_time_in(nyc_tz);

/11 ocal

time_duration flight_length
std::endl;

local_date_time phx_arrival
//convert the phx tine to a
local_date_time nyc_arrival

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

L1
Introduction
The gregorian date system provides a date programming system based the Gregorian Calendar. The first introduction of the

Gregorian
Gregorian Date System
Introduction -- Usage Examples
Gregorian calendar was in 1582 to fix an error in the Julian Calendar. However, many local jurisdictions did not adopt this change
The implemented calendar is a "proleptic Gregorian calendar" which extends dates back prior to the Gregorian Calendar's first 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 is in order if accurate calculations are required on historic dates. See Calendrical

until much later. Thus there is potential confusion with historical dates.
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.

httpo://www.renderx.com/
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Usage Examples
Example Description

Days Alive

Days Between New Years

Dates as strings
Date Period Calculations

Print a month
Print Holidays

Date

-- Struct tm Functions
Introduction

Header

Simple date arithmetic. Retrieve current day from clock.

Simple parsing and formatting of dates from/to strings
See if a date is in a set of date periods (eg: is it a holiday/weekend)

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.
Uses date generators to convert abstract specification into concrete set of dates.

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

The class boost::gregorian::date is the primary interface for date programming. In general, the date class is immutable 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::date is stored as a 32 bit integer type. The class is 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.

#include ""boost/date_time/gregorian/gregorian.hpp”™ //include all types plus i/0
#include ""boost/date_time/gregorian/gregorian_types.hpp"” //no i/o just types

httpo://www.renderx.com/
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Description

Construction

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.

Syntax
date d(2002,Jan,10);

date(greg_year, [1
1

greg_month,
Constructor for infinities, not-a-date-time, max_date_time, and min_date_time

greg_day)
date(date d) Copy constructor
date di1(d);
date(special_val ]
ues sv)
date d1l(neg_infin);
date d2(pos_infin);
date d3(not_a_date_time);
date d4(max_date_time);
date d5(min_date_time);

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)

date d; // d => not_a date_time

date()
Description

Example

std::string ds('2002/1/25");

From delimited date string where with order year-month-day eg: 2002-1-25
date d(from_string(ds));
From iso type date string where with order year-month-day eg: 20020125

Construct from String

Syntax

std: :string ds(''20020125");
date d(from_undelimited_string(ds));

date from_string(std::string)

date from_undelim[(]

ited_string(std::string)
httpo://www.renderx.com/
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Construct from Clock

Syntax Description
Example

day_clock: - local_day() Get the local day based on the time zone settings of the computer.

date d(day_clock::local_day(Q));

day_clock: zuniver ] Get the UTC day.

sal_day(Q
date d(day_clock::universal_day(Q);

render
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Description
Example

Get the year part of the date.

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

greg_year year() const
greg_month month() I Get the month part of the date.
date d(2002,Jan,10);
d.monthQ); 7/ --> 1

Get the day part of the date.

Return a year_month_day struct. More efficient when all 3 parts of the date are needed

const
date d(2002,Jan,10)

greg_day day() const
d.day(Q; // --> 10
date d(2002,Jan,10);
// ymd.year --> 2002,
// ymd_month --> 1,
--> 10

date::ymd_type ymd = d.year_month_day();
// ymd.day
Get the day of the week (Sunday, Monday, etc.)

greg_ymd [

year_month_day() const

greg_day_of week []
date d(2002,Jan,10);
d.day(); // --> Thursday
Get the day of the year. Number from 1 to 366

day of week() const

date d(2000,Jan,10);
d.day_of _year(); // --> 10
Returns a date object set to the last day of the calling objects current month.

greg_day_of _year []

day_of _year() const
date d(2000,Jan,10);

d.end_of_month(); // --> 2000-Jan-31
Returns true if date is either positive or negative infinity

date end_of _month() [

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

is_infinity() [
10

bool
const

render
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Example

Description
Returns true if date is negative infinity

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

Syntax
bool is_neg_infinity() [

Returns true if date is positive infinity

const

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

bool is_pos_infinity() [

Returns true if value is not a date

const
date d(not_a_date_time);

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

is_not_a date() [
Returns true if date is any special_value

bool
const
date d(pos_infin);
date d2(not_a_date_time);
d2.is_special(); // --> true
d3.is_special(Q); // --> false

bool is_special() const
date d3(2005,Mar,1);
d.is_special(); // --> true
Returns represented special_value or not_special if the represented date is a normal

special_value as_spel[1
cial() const date.
Returns the modified julian day for the date.

long modjulian_day() [
Returns the julian day for the date.

const
Returns the 1SO 8601 week number for the date.

long julian_day() const

httpo://www.renderx.com/
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int week_number() const
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Syntax

Description
Example
Returns the last day of the month for the date.
date d(2000,Feb,1);
//gets Feb 28 -- 2000 was leap year
date eom = d.end_of_month_day();

date [

end_of _month_day() [
const
Example

Convert to String

Syntax
std::string to_simple_string(date d)

std::string to_iso_string(date d)

std::string to_iso_extended_string(date [1

d)

Description
To YYYY-mmm-DD string where mmm is a 3 char month name.

"'2002-Jan-01"

To YYYYMMDD where all components are integers.

"'20020131"
To YYYY-MM-DD where all components are integers

''2002-01-31"

12
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Operators
Syntax Description
Example
operator<< Stream output operator
date d(2002,Jan,1);
std::cout << d << std::endl;
Stream input operator. Note: As of version 1.33, streaming operations have been greatly
improved. See Date Time 10 System for details on exceptions and error conditions.

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

ss >> d;

operator>>
A full complement of comparison operators

dl == d2, etc
Return a date adding a day offset

operator==, operator!=,
operator>, operator<,
operator>=, operator<=
date d(2002,Jan,1);
date_duration dd(1);
date d2 = d + dd;

date operator+(date_dur[1
Return a date by substracting a day offset

ation) const
date operator-

(date_duration) const

date d(2002,Jan,1);

date_duration dd(1);

date d2 = d - dd;
Return a date_duration by subtracting two dates
date d1(2002,Jan,1);

date d2(2002,Jan,2);
date_duration dd = d2-d1;

date_duration operator-
(date) const

13

Struct tm Functions
Functions for converting a date object to, and from, a tm struct are provided.

render
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A function for converting a date object to a tm struct. The fields: tm_hour, tm_min, and tm_sec are

Syntax Description
Example
tm to_tm(date s
tn( ) set to zero. The tm_isdst field is set to -1.
date d(2005,Jan,1);
tm d_tm = to_tm(d);
/* tm_year => 105
tm mon => 0
tm_mday => 1
tm_wday => 6 (Saturday)
tm_yday => 0O
tm_hour => 0
tm_min => 0
tm sec =0
tm_isddst => -1 */
date [ A function for converting a tm struct to a date object. The fields: tm_wday , tm_yday , tm_hour,
date from ¢t 1 tm_min, tm_sec, and tm_isdst are ignored.
datetm)
tm d_tm;
d_tm.tm_year = 105;
d_tm.tm_mon = O;
d_tm.tm_mday = 1;
date d = date_from_tm(d_tm);
=> 2005-Jan-01

// d

Date Duration (aka Days)

Introduction -- Header -- Construction -- Accessors -- Operators -- Additional Duration Types
As of version 1_32 the date_duration class has been typedef'd as days in the boost::gregorian namespace. Throughout the examples

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

Introduction

you will find days used instead of date_duration.
#include "boost/date_time/gregorian/gregorian_types._hpp'" //no i/o just types

Header

positive or negative.
#include "boost/date_time/gregorian/gregorian.hpp” //include all types plus i/0

or
14
httpo://www.renderx.com/
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Description

Example
Create a duration count.
Constructor for infinities, not-a-date-time, max_date_time, and min_date_time

Construction
date_duration dd(3); //3 days

Syntax

date_duration(long)

days ddi(neg_infin);

days dd2(pos_infin);
days dd3(not_a_date_time);
days dd4(max_date_time);

days(special_values []
days dd5(min_date_time);

long days() const

sv)
Accessors
Syntax Description
Example
Get the day count.
date_duration dd(3); dd.days() --> 3
True if number of days is less than zero.
date_duration dd(-1); dd.is_negative() --> [

is_negative() const
true
Return smallest possible unit of duration type.

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

bool
Returns true if days is any special_value

static date_duration []

unit()
bool is_special() const

days dd(pos_infin);

days dd2(not_a_date_time);

days dd3(25);

dd.is_special(Q); // --> true

dd2.is_special(); // --> true

dd3.is_special(); // --> false

15
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Streaming operators. Note: As of version 1.33, streaming operations have been greatly
improved. See Date Time IO System for more details (including exceptions and error

ss >> d;

Operators
Syntax Description
Example
conditions).
date d(not_a_date_time);
stringstream ss(''2002-Jan-01");
std::cout << d; // "2002-Jan-01"

operator<<, operator>>
A full complement of comparison operators
ddl == dd2, etc

operator==, operator!=,
operator>, operator<,
Add date durations.

operator>=, operator<=
date_duration dd1(3);

date_duration operat[1
or+(date_duration) const
date_duration dd2(5);
date_duration dd3 = ddl + dd2;
Subtract durations.

date_duration dd1(3);

date_duration dd2(5);
date_duration dd3 = ddl - dd2

date_duration operator
(date_duration) const

Additional Duration Types
These additional types are logical representations of spans of days.

httpo://www.renderx.com/
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Description
Example

of Operations Pitfall for complete details and alternatives.

Syntax
months(int [1

A logical month representation. Depending on the usage, this months object may cover a span of 28 to 31
num of months) days. The objects also use a snap to end-of-month behavior when used in conjunction with a date that is the
- last day of a given month. WARNING: thisbehavior may lead to unexpected results. See: Reversibility
months single(1);
date leap_year(2004,Jan,31);
date norm_year(2005,Jan,31);
leap_year + single; // => 2004-Feb-29
norm_year + single; // => 2005-Feb-28
date(2005,Jan,1) + single; // => 2005-Feb-01
date(2005,Feb,1) + single; // => 2005-Mar-01
date(2005,Feb,28) + single; // => 2005-Mar-31
A logical representation of a year. The years object has the same behavior as the months objects with regards

?]lﬁr:;)sf(_:,g;rs)zl to the end-of-the-month.
years single(1);
date(2003,Feb,28) + single;
// results in => 2004-Feb-29
date(2004,Feb,29) + single;
// results in => 2005-Feb-28

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

weeks single(1);
date(2005,Jan,1) + single; // => 2005-Jan-08

weeks(int [1
num_of_weeks)
A natural expectation when adding a number of months to a date, and then subtracting the same number of months, is to end up exactly
where you started. This is most often the result the date_time 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 is the 28th, 29th, or 30th in a 31 day month. The month_iterator is not affected by this issue and is therefore included

Reversibility of Operations Pitfall
in the examples to illustrate a possible alternative.
When the starting date is in the middle of a month, adding or subtracting any number of months will 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 a date is the last day of the month, adding or subtracting

any number of months will give a result that is also the last day of the month (e.qg if you start on Jan 31st, you will land on: Feb 28th,

Mar 31st, etc).
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// using months duration type
date d(2005, Nov, 30); // last day of November
d + months(1); // result is last day of December '2005-Dec-31

d - months(1); // result is last day of October "2005-Oct-31"

// using month_iterator

-—itr; // back to original starting point "2005-Nov-30"
-—itr; // last day of October '2005-Oct-31"
end-of-month behavior kicking in unexpectedly. This would cause the final result to be different than the starting date.

1

--> snap-to-end-of-month behavior Kkicks in
--> unexpected result
--> unexpected result, not where we started

2005-Dec-29

month_iterator itr(d); // last day of November

++itr; // result is last day of December "2005-Dec-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-
// using months duration type

2006-Jan-29

2006-Feb-28

date d(2005, Nov, 29);
d += months(l); //
d += months(1); // "
d += months(l); //
d += months(l1); // ""2006-Mar-31
d -= months(4); // "2005-Nov-30"
// using month_iterator
month_iterator itr(date(2005, Dec, 30));
2006-Jan-30" --> ok
' —-> snap-to DOES NOT kick in
--> ok
ok
-
ok, back where we started

2006-Mar-30

++itr;
++itr; //
++itr; //7 '
——itr; //
——itr; // "2006-Jan-30
// '"2005-Dec-30*

——itr;

1

/7"
*'2006-Feb-28
2006-Feb-28" -->
" ok
>
The additional duration types (months, years, 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_TYPES.

Date Period
Introduction -- Header -- Construction -- Mutators -- Accessors -- Convert to String -- Operators
methods that allow evaluation if a date_period intersects with another date period, and to generate the period resulting from the in-
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 periods are considered invalid (it is perfectly legal to construct an invalid period). For these periods, the last point will always

Introduction

The class boost::gregorian::date_period provides direct representation for ranges between two dates. Periods provide the ability to
tersection. The date period calculation example provides an example of this.

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 a weekend or holiday can be accomplished using collections of date periods. This is facilitated by several

httpo://www.renderx.com/
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be one unit less that the begiin 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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#include "boost/date_time/gregorian/gregorian.hpp" //include all types plus i/0
#include "boost/date_time/gregorian/gregorian_types._hpp'" //no i/o just types

Header
or
Construction
Syntax Description
Example
date_period(date, [ Create a period as [begin, end). If end is <= begin then the period will be invalid
date)
date_period dp(date(2002,Jan,10),
date(2002,Jan,12));
Create a period as [begin, begin+len) where end point would be begin+len. If len is <= zero then
the period will be defined as invalid.
date_period dp(date(2002,Jan,10),
days(2));

date_period(date,
days)
Copy constructor

date_period dpl(dp);

date_peri [

od(date_period)

httpo://www.renderx.com/
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Mutators

Syntax

date_period [1
shift(days)

date_period ex[1
pand(days)

Description
Example

Add duration to both begin and end.

date_period dp(date(2005,Jan,1), [1

days(3));

dp.shift(days(3));

// dp == 2005-Jan-04 to 2005-Jan-07
1

Subtract duration from begin and add duration to end.

date_period dp(date(2005,Jan,2), [1

days(2));

dp-expand(days(1));

// dp == 2005-Jan-01 to 2005-Jan-04
1

20
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Boost.Date_Time

Example

Syntax

date begin()

date last()

date end()

days length(Q)

dp.begin() --> 2002-Jan-01

Return last date in the period
date_period dp(date(2002,Jan,l),

Return first day of period.
date_period dp(date(2002,Jan,l),
date(2002,Jan,10));

date(2002,Jan,10));

dp.last() --> 2002-Jan-09

Return one past the last in period

date_period dp(date(2002,Jan,l),
date(2002,Jan,10));

dp.end() --> 2002-Jan-10

Return the length of the date_period
date_period dp(date(2002,Jan,l),
days(2));

dp-length() --> 2
True if period is not well formed. eg: end less than or equal to begin.

date_period dp(date(2002,Jan,10),
date(2002,Jan,1));

dp.begin() --> true

bool is_null()
True if date is within the period. Zero length periods cannot contain any points
date d(2002,Jan,1);
date_period dp(d, date(2002,Jan,10));
dp.contains(date(2002,Jan,2));// true
dp.contains(date(2002,Jan,1));// false

conl[1

bool
tains(date)
date_period dp2(d, d);

22
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Syntax Description
Example
bool con—1 True if date period is within the period
tains(date_peri ]
date_period dpl(date(2002,Jan,l),
date(2002,Jan,10));
date_period dp2(date(2002,Jan,2),
date(2002,Jan,3));
dpl.contains(dp2) --> true
dp2.contains(dpl) --> false

od)

True if periods overlap
date_period dpl(date(2002,Jan,l),
date(2002,Jan,10));

date_period dp2(date(2002,Jan,2),
date(2002,Jan,3));

bool iInter[1
sects(date_peri[1
od)
dp2.intersects(dpl) --> true
,10));
»2),
»3));

Calculate the intersection of 2 periods. Null if no intersection.
date_period dpl(date(2002,Jan,l),
date(2002,Jan

date_period dp2(date(2002,Jan

date(2002,Jan

date_period in[]
tersec[1
tion(date_peri [

dp2.intersection(dpl) --> dp2

od)
Check if two periods are adjacent, but not overlapping.
date_period dpl(date(2002,Jan,l),
date(2002,Jan,3));
date_period dp2(date(2002,Jan,3),
date(2002,Jan,10));

date_period [1

is_adjal1
cent(date_peri[1
dp2.is_adjacent(dpl) --> true

od)
date(2002,Jan,30));

Determine the period is after a given date.
date_period dpl(date(2002,Jan,10),

date_period [1
date d(2002,Jan,3);
dpl.is_after(d) --> true

is_after(date)

date(2002,Jan,3));

Determine the period is before a given date.
date_period dpl(date(2002,Jan,l),

httpo://www.renderx.com/

date d(2002,Jan,10);
dpl.is_before(d) --> true
23

date_period [1
is_before(date)
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Example
date_period dpl(date(2002,Jan,l),
date(2002,Jan,10));
date(2002,Jan,31));

Description
Returns union of two periods. Null if no intersection.
date_period dp2(date(2002,Jan,9),

Syntax

date_period [1
merge(date_peri ]

dp2.merge(dpl)
// 2002-Jan-01/2002-Jan-31

od)
Combines two periods and any gap between them such that begin = min(p21.begin, p2.begin) and end

date_period [1
spanZSate_peri — =max(pl.end, p2.end)
date_period dpl(date(2002,Jan,l),
date(2002,Jan,5));
date_period dp2(date(2002,Jan,9),
date(2002,Jan,31));
dp2.span(dpl); // 2002-Jan-01/2002-Jan-31

od)
date_period [ Add duration to both begin and end.
date_period dpl(date(2002,Jan,l),
date(2002,Jan,10));
dpl.shift(days(1));
// 2002-Jan-02/2002-Jan-11

Subtract duration from begin and add duration to end.

shift(days)
date_period ex[]
pand(days)
date_period dpl(date(2002,Jan,4),
date(2002,Jan,10));
dpl.expand(days(2));
// 2002-Jan-02/2002-Jan-12
Description
Example
To [YYYY-mmm-DD/YYYY-mmm-DD] string where mmm is 3 char month name.

Convert to String
[2002-Jan-01/2002-Jan-31]

Syntax

httpo://www.renderx.com/

std::string [1
24

to_simple_string(date_period dp)
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ostream operator for date_period. Uses facet to format time points. Typical output: [2002-Jan-

operator<<

Operators
Syntax Description
Example
01/2002-Jan-31].
std::cout << dp << std::endl;
istream operator for date_period. Uses facet to parse time points.

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

operator>>
A full complement of comparison operators

, operat[ ]
dpl == dp2, etc
True if dpl.end() less than dp2.begin()

operator==

orl=,

operator>, operator<
dpl < dp2, etc

True if dpl.begin() greater than dp2.end()

operator<
dpl > dp2, etc

Date Iterators
Introduction -- Header -- Overview

operator>
Introduction
Date iterators provide a standard mechanism for iteration through dates. Date iterators are a model of Bidirectional 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 days in a month and prints them.

All of the iterators here derive from boost::gregorian::date_iterator.
#include "boost/date_time/gregorian/gregorian.hpp”™ //include all types plus i/0
#include "boost/date_time/gregorian/gregorian_types._hpp"™ //no i/o just types

Header

25
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Description
Example
Common (abstract) base class for all day level iterators.
Iterate day_count days at a time. This iterator does not provide postfix increment/decrement op-

Overview

Syntax
date_iterator

day_iterator(date [1 . .
int [ erators. 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_offset weeks at a time. This iterator does not provide postfix increment/decrement

start_date,
day_count=1)
operators. Only prefix operators are provided.

week_iterator(...)
Parameters:
date start_date
int week_off[ ] 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 month_offset months. There are special rules for handling the end of the month. These
are: if start date is last day of the month, always adjust to last day of the month. If date is 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 Reversibility of Operations Pitfall. NOTE: the month_iterator is not ef-

set (defaults to 1)
fected by this pitfall.) This iterator does not provide postfix increment/decrement operators. Only

month_iterator(...)
Parameters:
date start_date
int month_off[]
prefix operators are provided.
month_iterator m_itr(date(2005,Jan,1));

++2m_itr; // 2005-Apr-01

set (defaults to 1)
++m_itr; // 2005-Feb-01
month_iterator 2m_itr(date(2005,Feb,1),2);
Iterate year_offset years. The year _iterator will always land on the day of the date parameter except
when date is Feb 28 in a non-leap year. In this case the iterator will return Feb 29 for leap years

(eg: 2003-Feb-28, 2004-Feb-29, 2005-Feb-28). This iterator does not provide postfix incre-

ment/decrement operators. Only prefix operators are provided.

year_iterator y_itr(date(2005,Jan,1));

year_iterator(...)

Parameters:
date start_date
int year_off[]

++y itr; // 2006-Jan-01
year_iterator 2y_itr(date(2005,Feb,1),2);

set (defaults to 1)
++2y itr; // 2007-Feb-01

26
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Introduction
Date algorithms or generators are tools for generating other dates or schedules of dates. A generator function starts with some part

Date Generators/Algorithms
Introduction -- Header -- Class Overview -- Function Overview
resent concepts such as "The first Sunday in February" and then create a concrete set of dates when provided with one or more years.
Note: As of boost version 1_31_0, date generator names have been changed. Old names are still available but are no longer documented

Date Generators/Algorithms
of a date such as a month and day and is supplied another part to then generate a concrete date. This allows the programmer to rep-

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

and a weekday object as parameters.
The print holidays example shows a detailed usage example.

Header

#include "boost/date_time/gregorian/gregorian.hpp"

27
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Description
Example
A unifying (abstract) date_generator base type for: partial_date,
the week _ _1Tn_month
first_day_of_the_week_in_month, and

nth_day_of
The print holidays example shows a detailed usage example.

last_day_of_the_week_in_month

Classand get_date Parameter
Calculate something like last Monday of January

last_day_of_the_week_in_month Iwdm(Monday,Jan);

date d = lwdm.get_date(2002);
of

year_based_generator
date get _date(greg_year year)
//2002-Jan-28

1

last_day of _the_week in_month(greg_week[]
Calculate something like first Monday of January
member

first_day_ of_the_week_in_month fdm(Monday,Jan);
enum

date d = fdm.get_date(2002);
public

//2002-Jan-07

a
nth_day_of_the_week_in_month. Calculate something like first
Monday of January, second Tuesday of March, Third Sunday of

day,
is
December, etc. (first through fifth are provided, fifth is the equivalent

greg_month)

date get_date(greg_year year)

first_day of the week in_month(greg_week [1
1

week_num

day,
of last)

greg_month)

greg_week [1

typedef nth_day_of_the_week_ in_month nth_dow;

1

nth_day_ of_the_week_in_month(week_num,
nth_dow ndm(nth_dow: :third, Monday,Jan);

date get_date(greg_year year)
date d = ndm.get_date(2002);

//2002-Jan-21
Generates a date by applying the year to the given month and day.

day,
date get_date(greg_year year)

greg_month)

partial_date(greg_day, greg_month)
date get_date(greg_year year)

partial_date pd(1,Jan);

date d = pd.get_date(2002);

//2002-Jan-01

Calculate something like First Sunday after Jan 1,2002

first_day of_the_week_ after fdaf(Monday);

date d = fdaf.get_date(date(2002,Jan,1));

//2002-Jan-07

first_day of _the_week_after(greg_week[1

day)
date get_date(date d)

29
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Description
Example
Calculate something like First Monday before Feb 1,2002
first_day_of_the_week before fdbf(Monday);
date d = fdbf.get_date(date(2002,Feb,1));

Classand get_date Parameter
//2002-Jan-28

first_day of the_week before(greg_week[]

date get date(date d)

Function Prototype

day)
Function Overview
Description
Example
Calculates the number of days from given date until given weekday.
date d(2004,Jun,1); // Tuesday
greg_weekday gw(Friday);
days_until_weekday(d, gw); // 3 days

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

day date, greg_weekday)
days days_before_week[]
date d(2004,Jun,1); // Tuesday
greg_weekday gw(Friday);
days_before_weekday(d, gw); // 4 days
Generates a date object representing the date of the following weekday from the given date.

day(date, greg_weekday)
greg_weekday gw(Friday);
next_weekday(d, gw); // 2004-Jun-4

date next_week[]
day(date, greg_weekday)

date d(2004,Jun,1); // Tuesday
date previous_week ] Generates a date object representing the date of the previous weekday from the given date.
day(date, greg_weekday)
date d(2004,Jun,1); // Tuesday
greg_weekday gw(Friday);
previous_weekday(d, gw); // 2004-May-28

Introduction -- Header -- Functions

to the year-month-day form of a date to a day number representation and back.
30
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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 as the end_of _month_day function.

The print month example demonstrates this.
#include '"boost/date_time/gregorian/gregorian.hpp”™ //include all types plus i/0

#include '"boost/date_time/gregorian/gregorian_types.hpp" //no i/o just types

static short []
day_of _week(ymd_type)
static date_int_type day num[]

Header
or
Functions
Syntax Description
Example
Return the day of the week (0==Sunday, 1==Monday, etc)
See also gregorian::date day_of week

Convert a ymd_type into a day number. The day number is an absolute number of

days since the epoch start.
Given a year and month determine the last day of the month.

ber(ymd_type)
1
Convert a day number to a ymd struct.

static short []
end_of_month_day(year_type,
Returns true if specified year is a leap year.
gregorian_calendar::is_leap_year(2000)

month_type)
static ymd_type from_day num[]
//--> true

ber(date_int_type)

1

static bool
is_leap_year(year_type)

Posix Time

resolution option uses 96 bits of underlying storage for each ptime while the micro-second resolution uses 64 bits per ptime (see

Introduction -- Usage Examples
31
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Posix Time System
Build Options for details). This time system uses the Gregorian calendar to implement the date portion of the time representation.
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Usage Examples

Example Description
Time Math A few simple calculations using ptime and time_durations.
Print Hours Retrieve time from clock, use a time_iterator.

Local to UTC Conversion Demonstrates a couple different ways to convert a local to UTC time including daylight savings
rules.

Time Periods Some simple examples of intersection and display of time periods.

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 a time point.

Other techniques for creating times include time iterators.

Header

#include "boost/date_time/posix_time/posix_time.hpp" //include all types plus i/0

or
#include "boost/date_time/posix_time/posix_time_types.hpp"™ //no i/o just types

32
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Syntax

Construction
Description
Example
Construct from a date and offset
ptime tl(date(2002,Jan,10),
time_duration(1,2,3));

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

ptime(date, time_dur1

ation)
Copy constructor

ptime t3(tl)

ptime(ptime)
Constructor for infinities, not-a-date-time, max_date_time, and min_date_time

ptime dl(neg_infin);

ptime(special_val 1
ues sv)
ptime d2(pos_infin);
ptime d3(not_a_date_time);
ptime d4(max_date_time);
ptime d5(min_date_time);
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_con-

fig.npp)
ptime p; // p => not_a_date_time

ptime;
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Construct from String
Syntax Description
Example
ptime [ From delimited string. NOTE: Excess digits in fractional seconds will be dropped. Ex:
time_from string(std: :string) "1:0_2:03.12_3456999" => 1:02:03.1?3456. Th_is behavior ?s affected by the precision
the library is compiled with (see Build-Compiler Information.
std::string ts("'2002-01-20 23:59:59.000");
ptime t(time_from_string(ts))
From non delimited iso form string.
std::string ts('20020131T235959");
ptime t(from_iso_string(ts))

ptime [1
from_iso_string(std: :string)

Construct from Clock
Description
Example

Get the local time, second level resolution, based on the time zone settings of the computer.

Syntax
ptime t(second_clock::local_time());

ptime [
second _clock::loc[1
al_time(Q
Get the UTC time.
ptime t(second_clock: :universal_time())

GetTimeOfDay. On most Win32 platforms it is implemented using ftime. Win32 systems often do

Get the local time using a sub second resolution clock. On Unix systems this is implemented using
not achieve microsecond resolution via this API. If higher resolution is critical to your application

ptime [1
second_clock: zuni 1

versal_time()
ptime microl[1
test your platform to see the achieved resolution.
ptime t(microsec_clock::local_time());
GetTimeOfDay. On most Win32 platforms it is implemented using ftime. Win32 systems often do
not achieve microsecond resolution via this API. If higher resolution is critical to your application

sec_clock::loc[]
Get the UTC time using a sub second resolution clock. On Unix systems this is implemented using

al_time(Q
ptime microl[]
sec_clock: :univer 1
sal_time() - ]
test your platform to see the achieved resolution.
ptime t(microsec_clock::universal_time());
34

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

Construct using Conversion Functions

Syntax Description
Example

ptime From time t(time t 1) Converts a time_t into a ptime.

ptime t = from_time_t(tt);

ptime from ftime<ptime>(FILETIME [ Creates a ptime object from a FILETIME structure.

ft);
ptime t = from_ftime<ptime>(ft);

35
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Description

Accessors

Syntax

date date()

time_duration time_of day()

Example
Get the date part of a time.

date d(2002,Jan,10);
ptime t(d, hour(l));
t.date() --> 2002-Jan-10;

Get the time offset in the day.
date d(2002,Jan,10);

ptime t(d, hour(l));

t.time_of _day() --> 01:00:00;

Returns true if ptime is either positive or negative infinity

ptime pt(pos_infin);
pt.is_infinity(); // --> true
Returns true if ptime is negative infinity

bool i1s_infinity() const
ptime pt(neg_infin);
pt.is_neg_infinity(); // --> true
Returns true if ptime is positive infinity

is_neg_infinity() const

bool
ptime pt(neg_infin);

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

is_pos_infinity() const
Returns true if value is not a ptime

bool
ptime pt(not_a_date_time);

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

Returns true if ptime is any special_value

is_not_a_date_time() [

bool

const
ptime pt(pos_infin);
ptime pt2(not_a date_time);
ptime pt3(date(2005,Mar,1), hours(10));

is_special() const
pt.is_special(); // --> true
pt2.is_special(); // --> true
pt3.is_special(); // --> false

bool
36
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TOYYYY-mmm-DD HH:MM:SS. FFFFFFFFT string where mmm 3 char month name. Fractional

Conversion to String
Syntax Description
Example
std::string [1 d lv included if
to_simple_string(ptime) seconds only included if non-zero.
2002-Jan-01 10:00:01.123456789
Convert to form YYYYMMDDTHHMMSS , FFFFFFFFF where T is the date-time separator
20020131T7T100001,123456789
Convert to form YYYY-MM-DDTHH:MM: SS, FFFFFFFFF where T is the date-time separator

std::string [1

to_iso_string(ptime)
2002-01-31T710:00:01,123456789

std: :string to_iso_exten[1

ded_string(ptime)

37
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Description
Example

Streaming operators. Note: As of version 1.33, streaming operations have been greatly improved.

See Date Time 10 System for more details (including exceptions and error conditions).

Syntax
ptime pt(not_a_date_ time);
stringstream ss('2002-Jan-01 14:23:11");

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

operator<<, operat[]

1

or>>
A full complement of comparison operators

operator==, operat[ 1
tl == t2, etc
Return a ptime adding a day offset

orl=,
operator>, operator<,
operator>=, operat[_]

or<=
date d(2002,Jan,1);
ptime t(d,minutes(5));
days dd(1);

ptime t2 = t + dd;
Return a ptime subtracting a day offset

ptime operator+(days)

date d(2002,Jan,1);
ptime t(d,minutes(5));

ptime operator-(days)
days dd(1);

ptime t2 = t - dd;

Return a ptime adding a time duration

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

ptime operatl[ 1

or+(time_duration)
Return a ptime subtracting a time duration

date d(2002,Jan,1);
ptime t(d,minutes(5));
ptime t2 = t - minutes(2);

ptime operator-
(time_duration)

39
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Example

Description
Take the difference between two times

Syntax
date d(2002,Jan,1);
ptime tl(d,minutes(5));

ptime t2(d,seconds(5));
time_duration t3 = t2 - tl;//negative result

time_duration operat[]

or-(ptime)

Struct tm, time_t, and FILETIME Functions
Functions for converting posix_time objects to, and from, tm structs are provided as well as conversion from time_t and FILETIME.

40
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A function for converting a ptime object to a tm struct. The tm_isdst field is set to -1.

Syntax Description
Example
tm to_tm(ptime)
ptime pt(date(2005,Jan,1), time_duration(1,2,3));
tm pt_tm = to_tm(pt);
/* tm_year => 105
tm mon => 0
tm_mday => 1
tm_wday => 6 (Saturday)
tm_yday => 0
tm _hour => 1
tm_min => 2
tm sec => 3
tm_isddst => -1 */
date date from tm(tn [ A fupction for gonverting a tm struct to a date object. The fields: tm_wday , tm_yday , and
datetm) tm_isdst are ignored.
tm pt_tm;
pt_tm.tm_year = 105;
pt_tm.tm_mon = O0;
pt_tm.tm_mday = 1;
pt_tm.tm_hour = 1;
pt_tm.tm_min = 2;
pt_tm.tm_sec = 3;
ptime pt = ptime_from_tm(pt_tm);
// pt => 2005-Jan-01 01:02:03
tn to_tm(time_dural] A function for converting a time_duration object to a tm st_ruct. The fit_alds: tm_year,
tion) tm_mon, tm_mday, tm_wday, tm_yday are set to zero. The tm_isdst field is set to -1.
time_duration td(1,2,3);
tm td_tm = to_tm(td);
/* tm_year => 0
tm_mon =>0
tm_mday => 0
tm_wday => 0
tm_yday => 0
tm_hour => 1
tm_min => 2
tm_sec => 3
tm_isddst => -1 */
. Creates a ptime from the time_t parameter. The seconds held in the time_t are added to a
ptime [ . .
from_time_t(std: : time_t) time point of 1970-Jan-01.
ptime pt(not_a_date_time);
std::time_t t;
t = 1118158776;
pt = from_time_t(t);
// pt => 2005-Jun-07 15:39:36
41
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Syntax Description
Example
- A template function that constructs a ptime from a FILETIME struct.
ptime [
from_ftime<ptime>(FILE[]
TIME) FILETIME ft;
ft_.dwHighDateTime = 29715317;

ft.dwLowDateTime = 3865122988UL;
ptime pt = from_ftime<ptime>(ft);
// 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.

using namespace boost::posix_time;
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 micro seconds

Several small helper classes that derive from a base 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 |

| boost::posix_time::seconds

boost::posix_time::hours |

| boost::posix_time:minutes |

| boost::posix_time::nanosec |

| boost::posix_time::millisec |

As an example:

using namespace boost::posix_time;

time_duration td = hours(l) + seconds(10); //01:00:01
td = hours(l) + 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 handle this is to utilize the ticks_per_second() method of time_duration to write code that is portable no matter how
the library is compiled. The general equation for calculating a resolution independent count is as follows:

count*(time_duration_ticks_per_second / count_ticks_per_second)
1
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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

int number_of tenths

//10 tenths in a second.
#include "boost/date_time/posix_time/posix_time.hpp" //include all types plus i/0

int count = number_of_tenths*(time_duration::ticks_per_second()/10);
#include '"boost/date_time/posix_time/posix_time_types.hpp" //no i/o0 just types

1

5;
//create a resolution independent count -- divide by 10 since there are
time_duration td(1,2,3,count); //01:02:03.5 //no matter the resolution settings

Header

or

Description

Construction
Example
Construct a duration from the counts. The fractional_second parameter is a number of units and is

If the fractional_seconds argument exceeds the limit of the compiled precision, the excess value will

therefore affected by the resolution the application is compiled with (see Build-Compiler Information).
be "carried over" into the seconds field. See above for techniques to creating a resolution independent

Syntax

time_dural]
tion(hours,
1
minutes,
1 count.
(I - -
time_duration td(1,2,3,9);
//1 hr 2 min 3 sec 9 nanoseconds
time_duration td2(1,2,3,123456789);
time_duration td3(1,2,3,1000);
// with microsecond resolution (6 digits)
// td2 => "01:04:06.456789"

seconds,

fraction[]

al_seconds)

// td3 => "01:02:03.001000"

// with nanosecond resolution (9 digits)
// td2 => "01:02:03.123456789"
// td3 => "01:02:03.000001000"

Special values constructor. Important note: When a time_duration is a special value, either by con-
struction or other means, the following accessor functions will give unpredictable results:

hours(), minutes(), seconds(), ticks(Q),
fractional_seconds(), total_nanoseconds(),
total_microseconds(), total_milliseconds(),

time_duration(spel[1

total_seconds()

cial_value sv)
The remaining accessor functions will work as expected.
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Description
Example

Count Based Construction
Number of hours
time_duration td = hours(3);

Syntax

hours(long)
Number of minutes
time_duration td = minutes(3);

Construct from String

minutes(long)
seconds(long) Number of seconds
time_duration td = seconds(3);
mi i L Number of milliseconds.
seconds(long)
time_duration td = milli [
seconds(3);
micro ] Number of microseconds.
seconds(long)
time_duration td = microl[l
seconds(3);
nano 1 Number of nanoseconds.
seconds(long)
time_duration td = nanoseconds(3);
Description
Example
From delimited string. NOTE: Excess digits in fractional seconds will be dropped. Ex:
"1:02:03.123456999" => 1:02:03.123456. This behavior is affected by the precision
the library is compiled with (see Build-Compiler Information.

Syntax
std::string ts('23:59:59.000");

time_duration td(duration_from_string(ts));

time_duration dural—l
44
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Description
Example

is a special_value).
Get the number of minutes normalized +/-(0..59) (will give unpredictable results if calling

Get the number of normalized hours (will give unpredictable results if calling time_duration

Syntax
long hours(Q)
time_duration td(1,2,3);
time_duration neg_td(-1,2,3);
td.hoursQ; 7/ --> 1
neg_td.hours(Q); 7/ --> -1
time_duration is a special_value).

long minutes()
time_duration td(1,2,3);
time_duration neg_td(-1,2,3);
td.minutesQ; // -—> 2
neg_td.minutesQ; // --> -2
Get the normalized number of second +/-(0..59) (will give unpredictable results if calling

time_duration is a special_value).

time_duration td(1,2,3);

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

long seconds()
Get the total number of seconds truncating any fractional seconds (will give unpredictable

results if calling time_duration is a special_value).

time_duration td(1,2,3,10);
td.total_seconds();

long total_seconds()
// --> (1*3600) + (2*60) + 3 == 3723
Get the total number of milliseconds truncating any remaining digits (will give unpredictable

results if calling time_duration is a special_value).
time_duration td(1,2,3,123456789);

td.total_milliseconds();
// milliseconds is 3 decimal places

// HMS --> (1*3600) + (2*60) + 3 == 3723 seconds
// (3723 * 1000) + 123 == 3723123

long total_milli[]

seconds()
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Description

results if calling time_duration is a special_value).

Example

Get the total number of microseconds truncating any remaining digits (will give unpredictable

time_duration td(1,2,3,123456789);
is 6 decimal
Get the total number of nanoseconds truncating any remaining digits (will give unpredictable

Syntax

td.total_microseconds();
// HMS --> (1*3600) + (2*60) + 3 == 3723 seconds
places
== 3723123456

// microseconds

long total_microl[1
results if calling time_duration is a special_value).

// (3723 * 1000000) + 123456

seconds()
// HVMS --> (1*3600) + (2*60) + 3 == 3723 seconds
== 3723123456789

time_duration td(1,2,3,123456789);
td.total_nanoseconds();
// nanoseconds is 9 decimal places
// (3723 * 1000000000) + 123456789

long total_nano[]
Get the number of fractional seconds (will give unpredictable results if calling time_duration

seconds()

//
long fraction[] . -
al_secondsQ is a special_value).
time_duration td(1,2,3, 1000);
td.fractional_seconds(); // --> 1000
is_negative() True if duration is negative.
time_duration td(-1,0,0);
td.is_negative(); // --> true
Generate a new duration with the sign inverted/

bool

time_duration td(-1,0,0);
td.invert_sign(Q); // --> 01:00:00
Describes the resolution capability of the time_duration class. time_resolutions is an enum of

time_duration in[]
resolution possibilities ranging from seconds to nanoseconds.

vert_sign()
time_duration::resolution() --> nano

date_time: :time_resolul]

tions resolution()

47
httpo://www.renderx.com/

render


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

Boost.Date_Time

Description

Example
Return the number of ticks in a second. For example, if the duration supports nanoseconds

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

time_duration::num_fractional_digits();

Syntax

time_durall

tion::num_fraction[1

al_digitsQ unsigned short secs;

secs
// 9 for nano, 6 for micro, etc

then the returned result will be 1,000,000,000 (1e+9).

std::cout << time_duration::ticks_per_second();
Return the raw count of the duration type (will give unpredictable results if calling

time_dural]

tion::ticks_per_second()
time_duration is a special_value).

time_duration td(0,0,0, 1000);
td.ticks() 7/ --> 1000
Return smallest possible unit of duration type (1 nanosecond).

boost::int64_t ticks(Q
time_duration::unit() --> time_duration(0,0,0,1)

Returns true if time_duration is negative infinity

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

is_neg_infin[]
Returns true if time_duration is positive infinity

bool
ity() const
time_duration td(neg_infin);
td.is_pos_infinity(); // --> true

is_pos_infin[]
Returns true if value is not a time
time_duration td(not_a date_time);

bool
ity() const
td.is_not_a date_time(); // --> true

bool [
is_not_a _date_time() [
const
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Description
Example

Returns true if time_duration is any special_value

time_duration td(pos_infin);
time_duration td2(nhot_a_date_time);

Syntax
bool is_special() [
const
time_duration td3(2,5,10);
td.is_special(); // --> true
td2.is_special(); // --> true
td3.is_special(); // --> Talse
Description
Example

non-zero.

Conversion To String
10:00:01.123456789

Syntax
std::string [l
to_simple_string(time_dural—l

tion)

std::string [1

to_iso_string(time_duration)

Convert to form HHVMMSS , FFFFFFFFT.

100001 ,123456789

To HH:MM: SS. FFFFFFFFF were F£FF is fractional seconds that are only included if

49
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Streaming operators. Note; As of version 1.33, streaming operations have been greatly im-
proved. See Date Time 10 System for more details (including exceptions and error conditions).

Operators
Syntax Description
Example
operator<<, operator>>
time_duration td(0,0,0);
stringstream ss("'14:23:11.345678");
ss >> td;

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

1

A full complement of comparison operators

ddl == dd2, etc

operator==, operator!=,
operator>, operator<,
Add durations.
time_duration td2(seconds(10));

operator>=, operator<=
time_duration tdl(hours(l)+minutes(2));
time_duration td3 = tdl + td2;

time_duration operat[]

or+(time_duration)
Subtract durations.

time_duration td2 = tdl - minutes(l);

time_duration tdl(hours(l)+nanoseconds(2));
Divide the length of a duration by an integer value. Discards any remainder.

time_duration operator-
time_duration(1,30,0);
nanosecond(1);

(time_duration)

hours(3)/2
nanosecond(3)/2

time_duration operat[1
Multiply the length of a duration by an integer value.

or/(int)
hours(3)*2 == hours(6);

time_duration operat[]
or*(int)

httpo://www.renderx.com/

Struct tm, time_t, and FILETIME Functions
50

Function for converting a time_duration to a tm struct is provided.

render


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

Description

Boost.Date_Time

Syntax

Example

tm [
to tm(time_dur]

ation)

A function for converting a time_duration object to a tm struct. The fields: tm_year, tm_mon, tm_mday,

tm_wday, tm_yday are set to zero. The tm_isdst field is set to -1.

time_duration td(1,2,3);
= to_tm(td);

=>

tm td _tm
/* tm_year
=>

=>

=>

tm_mon
tm_mday

tm_wday
tm_yday

=>
tm_hour =>
=>

=>

tm_min
tm_isddst => -1 */

WNPFPOOOOO

tm_sec

Time Period

Introduction -- Header -- Construction -- Mutators -- Accessors -- Conversion To String -- Operators
to simplify some types of calculations by simplifying the conditional logic of the program.

The class boost::posix_time::time_period provides direct representation for ranges between two times. Periods provide the ability

Introduction
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 periods are considered invalid (it is perfectly legal to construct an invalid period). For these periods, the Iast point will always

be one unit less that the begin point.
#include "boost/date_time/posix_time/posix_time.hpp'" //include all types plus i/0

The time periods example provides an example of using time periods.
#include '"boost/date_time/posix_time/posix_time_types.hpp" //no i/0 just types

Header

or
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Description
Example

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

Construction

Syntax
ptime tl(d, seconds(10)); //10 sec after midnight

ptime t2(d, hours(10)); //10 hours after midnight

ptime)
time_period tp(tl, t2);

time_period(ptime,
date d(2002,Jan,01);
Create a period as [begin, begin+len) where end would be begin+len. If len is <= zero then the

period will be defined as invalid.

time_dur[1
date d(2002,Jan,01);
time_period tp(t, hours(3));

time_period(ptime,
ptime t(d, seconds(10)); //10 sec after midnight

ation)
Copy constructor
time_period tpl(tp);

time_period(time_peri[1

od rhs)
Mutators
Description
Example
Add duration to both begin and end.
time_period tp(ptime(date(2005,Jan,1),hours(1)), hours(2));
// tp == 2005-Jan-01 01:05:00 to 2005-Jan-01 03:05:00
1

tp.shift(minutes(5));

Syntax
time_period shift(time_dural—_]

tion)
Subtract duration from begin and add duration to end.

time_period tp(ptime(date(2005,Jan,1),hours(1)), hours(2));

// tp == 2005-Jan-01 00:55:00 to 2005-Jan-01 03:05:00

1]

tp.expand(minutes(5));

time_period expand(days)
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Description
Example
Return first time of period.
ptime tl(d, seconds(10)); //10 sec after midnight
ptime t2(d, hours(10)); //10 hours after midnight

Syntax
date d(2002,Jan,01);

ptime begin()
time_period tp(tl, t2);

tp-begin(); // --> 2002-Jan-01 00:00:10
Return last time in the period
ptime tl(d, seconds(10)); //10 sec after midnight
ptime t2(d, hours(10)); //10 hours after midnight

time_period tp(tl, t2);

ptime last()
date d(2002,Jan,01);
tp-last();// --> 2002-Jan-01 09:59:59.999999999

Return one past the last in period
date d(2002,Jan,01);
ptime tl(d, seconds(10)); //10 sec after midnight

ptime t2(d, hours(10)); //10 hours after midnight

time_period tp(tl, t2);
tp.last(); // --> 2002-Jan-01 10:00:00

ptime end()
time_duration [ Return the length of the time period.
lengthQ)
date d(2002,Jan,01);
ptime t1(d); //midnight
time_period tp(tl, hours(l));
tp-length() --> 1 hour
True if period is not well formed. eg: end is less than or equal to begin
date d(2002,Jan,01);
ptime tl(d, hours(12)); // noon on Jan 1st
ptime t2(d, hours(9)); // 9am on Jan 1st

bool is_null()
time_period tp(tl, t2);
tp.is_nullQ; // true
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Description
Example
ptime t3(d, hours(2)); //2 hours after midnight

True if ptime is within the period. Zero length periods cannot contain any points.

Syntax

date d(2002,Jan,01);
ptime tl(d, seconds(10)); //10 sec after midnight

ptime t2(d, hours(10)); //10 hours after midnight

bool con[]
tains(ptime)
time_period tp(tl, t2);
tp.contains(t3); // true
time_period tp2(tl, tl1);
tp2.contains(tl); // false

True if period is within the period
ptime(d,hours(12)));

bool conl[1

tains(time_peri[1
od) time_period tpl(ptime(d,hours(l)),

time_period tp2(ptime(d,hours(2)),
ptime(d,hours(4)));
tpl.contains(tp2); // --> true
tp2.contains(tpl); // --> false

ptime(d,hours(12)));

True if periods overlap
time_period tpl(ptime(d,hours(l)),
time_period tp2(ptime(d,hours(2)),
ptime(d,hours(4)));
tp2.intersects(tpl); // --> true

bool inter[]
sects(time_peri[1
od)
time_period in] Calculate the intersection of 2 periods. Null if no intersection.
tersec ]
tion(time_peri[1
Returns union of two periods. Null if no intersection.

od)

time_period [1

merge(time_peri[1
Combines two periods and any gap between them such that begin = min(pZ1.begin, p2.begin) and end

= max(pl.end , p2.end).

od)
time_period [1
span(time_peri [

od)
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Conversion To String

Syntax Description
Example
. - To [YYYY-mmm-DD hh:mm:ss.FfFFFFFFFE/YYYY-mmm-DD hh:mm:ss. FfFFFFFfff]
std: :string . .
— string where mmm is 3 char month name.
to_simple_string(time_peri[]
od dp) [2002-Jan-01 01:25:10.000000001/

2002-Jan-31 01:25:10.123456789]
// string occupies one line
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Description

Operators
Example

Output streaming operator for time duration. Uses facet to output [date time_of day/date time_of day].

Syntax

Boost.Date_Time
The default is format is [YYYY-mmm-DD hh:mm:ss.FFFFFFFFF/YYYY-mmm-DD hh:mm:ss. FFFFFFFFf]

string where mmm is 3 char month name and the fractional seconds are left out when zero.

operator<<
Input streaming operator for time duration. Uses facet to read [date time_of day/date time_of_day]. The

[2002-Jan-01 01:25:10.000000001/ \
2002-Jan-31 01:25:10.123456789]
default is format is [YYYY-mmm-DD hh:mm:ss.FfFFFFFFFF/YYYY-mmm-DD hh:mm:ss. FFFFFFfff]

string where mmm is 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 equal if pl.begin == p2.begin && pl.last == p2.last

operator>>
operator==, [1
operator!=
if (tpl == tp2) {...
operator< Ordering with no overlap. True if tpl.end() less than tp2.begin()
if (tpl < tp2) {--..

operator> Ordering with no overlap. True if tp1.begin() greater than tp2.end()

if (tpl > tp2) {... etc
Defined in terms of the other operators.

1

operator<=,
operator>=
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 lterators
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Introduction -- Header -- Overview -- Operators
time_iterators are directly comparable against instances of class ptime. Thus a second iterator for the end point of the iteration is not
The print hours example also illustrates the use of the time_iterator.

required, but rather a point in time can be used directly. For example, the following code iterates using a 15 minute iteration interval.
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#include "boost/date_time/posix_time/posix_time.hpp"

#include <iostream>

int
main()

{
using namespace boost::gregorian;

using namespace boost::posix_time;
time_iterator titr(start,minutes(15)); //increment by 15 minutes

date d(2000,Jan,20);
ptime start(d);
ptime end = start + hours(l);
//produces 00:00:00, 00:15:00, 00:30:00, 00:45:00
std::cout << to_simple_string(*titr) << std::endl;

whille (titr < end) {
++titr;
¥
std::cout << "Now backward" << std::endl;
//produces 01:00:00, 00:45:00, 00:30:00, 00:15:00
whille (titr > start) {
std::cout << to_simple_string(*titr) << std::endl;
--titr;
¥
¥
1
Header
#include "boost/date_time/posix_time/posix_time._hpp'" //include all types plus i1/0
or
#include "boost/date_time/posix_time/posix_time_types._hpp"™ //no i/o0 just types
Overview
Class Description
Construction Parameters
time_iterat[ ] Iterate incrementing by the specified duration.
or
ptime start_time, time_duration increl—]
ment
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Operators

Syntax

operator==(const ptime& []
rhs),

operator!=(const ptime& []
rhs),

operator>, operator<,
operator>=, operator<=

prefix increment

prefix decrement

Local Time

Local Time System

Introduction -- Usage Examples

Introduction

Description
Example

A full complement of comparison operators

date d(2002,Jan,1);

ptime start_time(d, hours(1));

//increment by 10 minutes

time_iterator titr(start_time, minutes(10));
ptime end_time = start_time + hours(2);

if (titr end_time) // false

if (titr !'= end_time) // true

if (titr >= end_time) // fTalse

if (titr <= end_time) // true

Increment the iterator by the specified duration.

//increment by 10 milli seconds
time_iterator titr(start_time, milliseconds(10));
++titr; // == start_time + 10 milliseconds

Decrement the iterator by the specified time duration.

time_duration td(1,2,3);
time_iterator titr(start_time, td);
-—titr; // == start_time - 01:02:03

The library 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::local_time::time_zone>.

The phrase "wall-clock™ refers to the time that would be shown on a wall clock in a particular time zone at any point in time. Local_time
uses a time zone object to account for differences in time zones and daylight savings adjustments. For example: While 5:00 pm,
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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, a point in time just one day later will result in a 16 hour difference in wall-clock time
due to daylight savings adjustments in both time zones. The local_time system tracks these by means of a time point, stored as UTC,

and time_zone objects that contain all the necessary data to correctly calculate wall-clock times.
Side by side examples of Time Zone usage. Both custom_time_zone and posix_time_zone are

Usage Examples
shown.

Example
Simple Time Zone

Description
Daylight Savings Calc Rules ~ Simple example showing the creation of all five dst_calc_rule types.
Example that calculates the total seconds elapsed since the epoch (1970-Jan-01) utilizing loc-

al_date_time.

Time Zone (abstract)
Introduction -- Header -- Construction -- Accessors

Seconds Since Epoch
Introduction
The time_zone_base class is an abstract base class template for representing time zones. Time zones are a set of data and rules that
provide information about a time zone. The date_time library handles time_zones by means of a boost::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, the time_zone_base class is typedef'd as time_zone. All references in the documentation to time_zone, are referring

to this typedef.
Header
The time_zone_base class is defined in the header:
#include "boost/date_time/time_zone_base.hpp"
A default constructor is provided in the time_zone_base class. There are no private data members in this base class to initialize.

1

Construction
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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Returns the daylight savings abbreviation for the represented time zone.

Description

Returns the standard abbreviation for the represented time zone.

Returns the daylight savings name for the represented time zone.

Syntax
string_type dst_zone_abbrev();
Returns the standard name for the represented time zone.

string_type std_zone_abbrev();
Returns true if this time zone does not make a daylight savings shift.

string_type dst_zone_name();
The date and time daylight savings time begins in given year.

string_type std_zone_name();
The date and time daylight savings time ends in given year.

bool has_dst();

time_type dst_loc[]

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

time_type dst_loc[]

al_end_time(year_type);
The amount of time shifted during daylight savings.

time_duration_type base_utc_off[]
Returns a posix time zone string representation of this time_zone_base object.
For a detailed description of a posix time zone string see posix_time_zone.

setQ);
time_duration_type dst offset();

std::string to_posix_string();

httpo://www.renderx.com/
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Introduction

A posix_time_zone object is a set of data and rules that provide information about a time zone. Information such as the offset from
As a convenience, a typedef for shared_ptr<dst_calc_rules> is provided.
typedef 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

UTC, it's name and abbreviation, as well as daylight savings rules, called dst calc_rules. These rules are stored as a

boost::shared_ptr<dst_calc_rules>.

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. 'start’ and ‘end’ are the dates when DST goes into (and out

of) effect. 'offset’ takes the form of:
'time' and 'offset' take the same form. 'start' and 'end' can be one of three forms:

[+|-]nh[:mm[:ss]] {h=0-23, m/s=0-59}
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}

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.
» Aboost::local_time::bad_adjustment exception will be thrown for a DST 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’,

* A UTC zone that is greater than +14 or less than -12 hours.
and 02:00 for both occurrences of '/time'.

Some examples are:
"PST-8PDT01:00:00,M4.1.0/02:00:00,M10.1.0/02:00:00"

"PST-8PDT,M4.1.0,M10.1.0"

2am, and ends on the first Sunday of October at 2am.
This zone is as simple as it gets. This zone lies seven hours west of GMT and has no daylight savings.

62

These two are actually the same specification (defaults were used in the second string). This zone lies eight hours west 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
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"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
which begins on March 1st at midnight, and ends on October 31st at 2am. The 'J' designation in the start/end specs signifies that

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.

"FST+3FDT02:00,J60/00,J304/02"
counting starts at one and February 29th is never counted.
This specification is significant because of the '59'. The lack of 'J' for the start and end dates, indicates that the Julian day-count begins
at zero and ends at 365. If you do the math, you'll see that allows for a total of 366 days. This is fine in leap years, but in non-leap

This specification describes a fictitious zone that lies three hours east of GMT. It makes a two hour shift forward for daylight savings
years '59' (Feb-29) does not exist. This will construct a valid posix_time_zone object but an exception will be thrown if the date of

"FST+3FDT,59,304"

'59" is accessed in a non-leap year. Ex:
posix_time_zone leap_day(std::string("'FST+3FDT,59,304'));
leap_day.dst_local_start_time(2004); // ok
leap_day.dst_local_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
typedef boost::shared_ptr<time_zone_ base> local_time::time_zone_ptr;

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

boost::shared_ptr<local_time::time_zone_base> is provided:
Important Notes
* posix_time_zone objects use the standard and daylight savings abbreviations in 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
The inclusion of a single header will bring in all boost::local_time types, functions, and 10 operators

Example

#include "boost/date_time/local_time/local_time.hpp"
Construction
std: :string nyc("EST-5EDT,M4.1.0,M10.5.0");
time_zone_ptr zone(new [1
posix_time_zone(nyc));

Syntax
posix_time_zone(std: :string)
63
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Accessors
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Description

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

Returns the daylight savings abbreviation for the represented time zone.

Syntax
std::string [1

dst_zone_abbrev()
Returns the standard abbreviation for the represented time zone.

nyc_zone_sh_ptr->std_zone_abbrev(); // "EST"
Returns the daylight savings ABBREVIATION for the represented time zone.

std::string [1

std_zone_abbrev()
nyc_zone_sh_ptr->dst_zone_name(); // "EDT"

Returns the standard ABBREVIATION for the represented time zone.

std::string [1

dst_zone_name()
nyc_zone_sh_ptr->std_zone_name(); // "EST"

Returns true when time_zone's shared_ptr to dst_calc_rules is not NULL.

std::string [1

std_zone_name()
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. Returns not_a_date_time if this

bool has_dst()
zone has no daylight savings.
nyc_zone_sh_ptr->dst_local_start_time(2004);
The date and time daylight savings time ends in given year. Returns not_a_date_time if this

// 2004-Apr-04 02:00

ptime dst_loc[1
al_start_time(greg_year)
zone has no daylight savings.

nyc_zone_sh_ptr->dst_local_end_time(2004);

// 2004-0Oct-31 02:00
The amount of time offset from UTC (typically in hours).

ptime dst_loc[1

al_end_time(greg_year)
nyc_zone_sh_ptr->base_utc_offset(); // -05:00

time_duration [1
httpo://www.renderx.com/

base_utc_offset()
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Syntax

posix_time::time_dural]

tion dst_offset()

std::string [1

to_posix_string()

Description
The amount of time shifted during daylight savings.

Example
nyc_zone_sh_ptr->dst_offset(); // 01:00
Returns a posix time zone string representation of this time_zone_base object. Depending on
how the time_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' notation. The reverse is not 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.

1

nyc_zone_sh_ptr->to_posix_string();
// "EST-05EDT+01,M4.1.0/02:00,M10.5.0/02:00"
phx_zone_sh_ptr->to_posix_string();

// TMST-07"

Time Zone Database

Introduction -- Header -- Construction -- Accessors -- Data File Details
permanently storing that data. The specifications for many time zones (377 at this time) are provided. These specifications are based

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

on data found in the zoneinfo datebase. The specifications are stored in the file:
libs/date_time/data/date_time_zonespec.csv

. While this file already contains specifications for many time zones, it's real intent is for the user to modify it by adding (or removing)
time zones to fit their application. See Data File Details to learn how this is accomplished.

Header
The inclusion of a single header will bring in all boost::local_time types, functions, and 10 operators.

#include "boost/date_time/local_time/local_time.hpp"
1
Construction
The only constructor takes no arguments and creates an empty database. It is up to the user to populate the database. This is typically

httpo://www.renderx.com/

achieved by loading the desired datafile, but can also be accomplished by means of the add_record(.- - .) function (see the Accessors
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table). A local_time::data_not_accessible exception will be thrown if given zonespec file cannot be found. loc-
al_time: :bad_field_count exception will be thrown if the number of fields in given zonespec file is incorrect.
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Description
Constructor creates an empty database.
Parameter is path to a time zone spec csv file (see Data File Details for details on the

contents of this file). This function populates the database with time zone records found
in the zone spec file. A local_time: :data_not_accessible exception will be thrown
if given zonespec file cannot be found. local_time: :bad_field_count exception

tz_database tz_db;

Syntax

tz_database()
will be thrown if the number of fields in given zonespec file is incorrect.

tz_database tz_db;
tz_db.load_from_file('"./date_time_zonespec.csv');

bool [
load from file(std::string)

Adds atime_zone, or a posix_time_zone, to the database. ID is the region name for this zone

);

Accessors
Syntax Description
Example
(Ex: "America/Phoenix").
time_zone_ptr zone(
new posix_time_zone("'PST-8PDT,M4.1.0,M10.1.0")
std::string id("America/West_Coast');

bool tz_db.add rel1
1

cord(std: :string id,
tz_db.add_record(id, zone);

time_zone_ptr tz);
Returns a time_zone, via a time_zone_ptr, that matches the region listed in the data file. A

null pointer is returned if no match is found.
time_zone_ptr nyc
tz_db.time_zone_from_region(*'America/New_York');

1

gion(string id);
Returns a vector of strings that holds all the region ID strings from the database.

time_zone_ptr
tz_db.time_zone_from_rel[]
tz_db.region_list();

std: :vector<std::string> regions;

vector<string> tz_db.re1
regions

gion_list();

Data File Details
67
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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
This first line is expected to contain column headings and is therefore not processed by the tz_database.

When customizing this file (or creating your own) the file must follow a specific format.
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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 a length of time. The format of these fields must be:

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,

"{+|-}hh:mm[:ss]" <- length-of-time format
STD NAME, DST NAME. You should take note that DST ABBR is mandatory for zones that use daylight savings (see field descrip-

tions for further details).
Field Description/Details

ID

Contains the identifying string for the zone_spec. Any string will do as long as it'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.
This is the number of hours added to utc to get the local time before any daylight savings adjustments are made. Some examples

GMT offset
are: America/New_York offset -5 hours, and Africa/Cairo offset +2 hours. The format must follow the length-of-time format de-

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

» DST adjustment
described above.

DST Start Date rule

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

scribed above.
NOTE: more rule capabilities are needed - this portion of the tz_database is incomplete
1. The first field indicates the "nth" weekday of the month. The possible values are: 1 (first), 2 (second), 3 (third), 4 (fourth), 5

httpo://www.renderx.com/

(fifth), and -1 (last).
3. 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"
68
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Start time
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 date rule

See DST Start date rule. The difference here is this is the day daylight savings ends (transition to STD).
A custom_time_zone object is a set of data and rules that provide information about a time zone. Information such as the offset from

Introduction

End time
Same as Start time.
Introduction -- Header -- Construction -- Accessors -- Dependent Types
UTC, it's name and abbreviation, as well as daylight savings rules, called dst calc_rules. These rules are handled via a
The time_zone objects are used via a boost::shared ptr<local time::itime _zone>. As a convenience, a typedef for

Custom Time Zone
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_ptr.
As a convenience, a typedef for shared_ptr<dst_calc_rules> is provided.
typedef boost::shared_ptr<dst_calc_rules> local_time::dst_calc_rule_ptr;

boost::shared_ptr<local_time::time_zone> is provided:
typedef boost::shared_ptr<time_zone> local_time::time_zone_ptr;

Header
The inclusion of a single header will bring in all boost::local_time types, functions, and 10 operators.

#include "boost/date_time/local_time/local_time._hpp"
Construction of a custom_time_zone is dependent on four objects: a time_duration, a time_zone_names, a dst_adjustment_offsets,

Construction
and a shared_ptr to a dst_calc_rule.
Example
See simple_time_zone example for time_zone usage

Syntax
cusl[1
tom_time_zone(.-..)
Parameters:
names,
gmt_offset,
dst_offsets,
dst_rules [
69
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Description

Example
nyc_zone_sh_ptr->dst_zone_abbrev();

Returns the daylight savings abbreviation for the represented time zone.

Syntax

// "EDT™
Returns the standard abbreviation for the represented time zone.

std::string [1

dst_zone_abbrev()
nyc_zone_sh_ptr->std_zone_abbrev();

std::string [1
// "EST"

Returns the daylight savings name for the represented time zone
nyc_zone_sh_ptr->dst_zone_name();

std_zone_abbrev()
// "Eastern Daylight Time"

Returns the standard name for the represented time zone.

std::string [1

dst_zone_name()
nyc_zone_sh_ptr->std_zone_name();

std::string [1

std_zone_name()
// "Eastern Standard Time"
Returns true when custom_time_zone's shared_ptr to dst_calc_rules is not NULL.

nyc_zone_sh_ptr->has_dst();

// true
phx_zone_sh_ptr->has_dst();

// Talse

bool has_dst()
The date and time daylight savings time begins in given year. Returns not_a_date_time if this

zone has no daylight savings.
nyc_ptr->dst_local_start_time(2004);
The date and time daylight savings time ends in given year. Returns not_a_date_time if this zone

// 2004-Apr-04 02:00

Parameter:
greg_year

dst_loc[]
al_start_time(...)
Return Type:
ptime
has no daylight savings.
nyc_ptr->dst_local_end_time(2004);

dst_loc[]
// 2004-0ct-31 02:00

al_end_time(...)
Return Type:
ptime

Parameter:

greg_year
71
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Description
Example

nyc_ptr->base_utc_offset();

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

Syntax
// -05:00
The amount of time shifted during daylight savings.
nyc_zone_sh_ptr->dst_offset();
Returns a posix time zone string representation of this time_zone object. Depending on how the
time_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

time_duration [
in 'n' notation. The reverse is not true so only 'n' notation is used for these types of date-specs

base_utc_offset()

time_duration []
// 01:00

dst_offset()
For a detailed description of a posix time zone string see posix_time_zone.

std::string [1

to_posix_string(Q)
nyc_ptr->to_posix_string(Q;

phx_ptr->to_posix_string(;

// "EST-05EDT+01,M4.1.0/02:00,M10.5.0/02:00"
1

// MST-07"

Time Zone Names -- Dst Adjustment Offsets -- Daylight Savings Calc Rules
The time_zone_names_base type is an immutable template class of four strings. One each for the name and abbreviation in standard

Dependent Types
Time Zone Names
time and daylight savings time. The time_zone_names type is a typedef of time_zone_names_base<char>.

72
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Description
Example
The only constructor, all four strings must be provided.
string sn("Eastern Standard Time');
string dn(""'Eastern Daylight Time™);
dn, da);

string sa("EST");
time_zone_names nyc_names(sn, sa,

Syntax
string da("EDT™);

time_zone_names(...)
Parameters:
string std_name
string std_abbrev
string dst_name
string dst_abbrev
Returns the standard zone name
nyc_names.std_zone_name();
// "Eastern Standard Time"

Returns the standard zone abbreviation

std: :string std_zone_name()
nyc_names.std_zone_abbrev();

// EST"
Returns the daylight savings zone name

std::string std_zone_ab[]

nyc_names.std_zone_name();
// "Eastern Daylight Time"

brev(Q)
std::string dst_zone_name()

Returns the daylight savings zone abbreviation
nyc_names.std_zone_abbrev();

std::string dst_zone_ab[ 1
// "EDT"

brev()

Dst Adjustment Offsets

The dst_adjustment_offsets type is a collection of three time_duration objects.
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Description

Example
The first time_duration is the daylight savings adjustment. The second is the time which

daylight savings starts on the start day. The third is the time daylight savings ends on

the ending day.
hours(2),
hours(2));

Syntax
dst_adjustment_offsets(hours(l),

dst_adjustment_offsets(...)
Parameters:

time_duration dst_adjust

time_duration start off[]

time_duration end_offset

set

Description

Daylight savings calc rules, named dst_calc_rules, are a series of objects that group appropriate date_generators together to form

Daylight Savings Calc Rules
Both the start and end rules are of type gregorian::partial_date.

rule sets. The individual rules objects are used via dst_calc_rule_ptr.
For a complete example of all five dst_calc_rule types, see: calc_rules example.

Syntax

par 1
tial_date_dst_rule(...)

Parameters:
start_rule

end_rule

The DST start rule is of type gregorian::first_day of the week_in_month and the end rule

is of type gregorian::last_day of the week_in_month.
Both the start and end rules are of type gregorian::last_day _of the week_in_month.

first_last _dst_rule(...)
Parameters:
start_rule

end_rule
The DST start rule is of type gregorian::nth_day of the week in_month and the end rule

last_last _dst_rule(...)

Parameters:

start_rule
is of type gregorian::last_day of the week_in_month.

end_rule
Both rules are of type gregorian::nth_day_of_the_week_in_month.

nth_last _dst_rule(...)
Parameters:
start_rule

end_rule

nth_kday dst_rule(...)
Parameters:
start_rule
74

end_rule)
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* Note: The name "nth_kday_dst_rule" is a bit cryptic. Therefore, a more descriptive name, "nth_day_of the week in_month_dst rule",

is also provided.
Local Date Time

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

A local_date_time object is a point in time and an associated time zone. The time is represented internally as UTC.

Introduction
Header
The inclusion of a single header will bring in all boost::local_time types, functions, and 10 operators.

#include "boost/date_time/local_time/local_time.hpp"

1
Construct From Clock
Example
time_zone_ptr zone(
new posix_time_zone("*MST-07"")

Creation of a local_date_time object from clock is possible with either second, or sub second resolution.
R

local _date time Idt
local_microsec_clock: :local_time(

zone);

Syntax
local_microl[1

sec_clock(...)
Return Type:
local _date_ time
Parameter:
time_zone_ptr
time_zone_ptr zone(
new posix_time_zone("*MST-07"")

local _sec _clock::loc[1

local _date time Idt
al_time(zone);

local_sec_clock(...)
Return Type:
local _date_ time
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

Parameter:
time_zone_ptr
Construction with a wall-clock representation takes the form of a date, a time_duration, atime_zone_ptr, and a fourth parameter that
addresses the following complication.
The bool flag is ignored when the given time_zone has no daylight savings specification. When the daylight savings status of a given
time label is calculated and it does not match the flag, a local_time: :dst_not_valid exception is thrown. If a time label is in-

Construction from a wall-clock rep may result in differing shifts for a particular time zone, depending on daylight savings rules for
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that zone. This means it is also possible to create a local_date_time with a non-existent, or duplicated, UTC representation. These
valid (does not exist), a local_time: :time_label_invalid exception is thrown.

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.
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There are two elements in the local date time::DST_CALC OPTIONS enum: EXCEPTION_ON_ERROR and
NOT_DATE_TIME_ON_ERROR. The possible exceptions thrown are a local_time: :ambiguous_resultoralocal_time::time_la-
bel_invalid. The NOT_DATE_TIME_ON_ERROR sets the time value to the special value local_time::not_a date_time in
the event of either a invalid or an ambiguous time label.
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Description
Example
to the offset described in the time zone.

The given time is expected to be UTC. Therefore, the given time will be adjusted according

Syntax

// 3am, 2004-Nov-05 local time
hours(10));

ptime pt(date(2004,Nov,5),
new posix_time_zone(*'MST-07""));

Parameters:
posix_time: :ptime
local _date_time az(pt, zone);

local_date_time(...)
time_zone_ptr
time_zone_ptr zone(
The passed time information understood to be in the passed tz. The DST flag must be passed
to indicate whether the time is in daylight savings or not. May throw a dst_not_valid or

time_label_invalid exception.

local_date_time(...)
Parameters:
date
time_duration
time_zone_ptr date d(2004,Nov,5);
time_duration td(5,0,0,0);
string z("'PST-8PDT,M4.1.0,M10.1.0")
local_date_time nyc(d, td,
zone, fTalse);

bool
time_zone_ptr zone(
new posix_time_zone(z));
The passed time information understood to be in the passed tz. The DST flag is calculated
according to the specified rule. May throw a ambiguous_resultor time_label_invalid

local_date_time(...)
Parameters: X
date exception.
time_duration
date d(2004,Nov,5);
time_duration td(5,0,0,0);
string z("'PST-8PDT,M4.1.0,M10.1.0")

time_zone_ptr

DST_CALC_OPTIONS
new posix_time_zone(z));

time_zone_ptr zone(
local_date_time nyc(d, td, zone
NOT_DATE_TIME_ON_ERROR);

):

local _date_time(loc[1 Copy Constructor.
al_date_time);
local_date_time az_2(az);
Special Values constructor.
time_zone_ptr zone(
new posix_time_zone("'MST-07"")
local_date_time nadt(not_a_date_time,
zone);

local_date_time(...)
Parameters:
special_values

time_zone_ptr
// default NULL time_zone_ptr
77

local_date_time nadt(pos_infin);
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Description
Example

Returns associated time_zone object via a time_zone_ptr

Syntax
Determines if time value is in DST for associated zone.

time_zone_ptr [1

zone()
Converts the local time value to a UTC value.

is_dst(Q
ptime pt(date(2004,Nov,5),
hours(10));

bool

time_zone_ptr zone(
new posix_time_zone(*'MST-07""));
local_date_time az(pt, zone);
az.utc_time(); // 10am 2004-Nov-5

ptime utc_time()
Returns the local time for this object (Wall-clock).

ptime pt(date(2004,Nov,5),
hours(10));
time_zone_ptr zone(
new posix_time_zone("'MST-07""));
Returns a local_date_time representing the same UTC time as calling object, plus optional

ptime local_time()
local _date_time az(pt, zone);
az.utc_time(); // 10am 2004-Nov-5
az._local_time(); // 3am 2004-Nov-5

az.local_time_in(nyc_zone);

time_duration, with given time zone.

local_time_in(...)
local_date_time nyc
// nyc == 7am 2004-Nov-5

Return Type:
loc[1
Returns true if local_date_time is either positive or negative infinity

al_date_time
Parameters:
time_zone_ptr
time_duration
bool is_infinity() [1
const
local_date_time Idt(pos_infin);
Idt.is_infinity(Q); // --> true
Returns true if local_date_time is negative infinity
local_date_time Idt(neg_infin);
Idt.is_neg_infinity(); // --> true

is_neg_infin[

bool
ity() const
79
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Example

local_date_time Idt(neg_infin);
Idt.is_pos_infinity(); // --> true

Description
Returns true if local_date_time is positive infinity

Syntax
bool is_pos_infin[]

Returns true if value is not a date
local_date_time Idt(not_a_date_time);

ity() const
Idt.is_not_a_date_time(); // --> true

bool
Returns true if local_date_time is any special_value

1
is_not a date time() [
const
bool is_special() [1

local_date_time Idt(pos_infin);
local _date_time Idt2(not_a date_time);
time_zone_ptr
mst(new posix_time_zone(""MST-07""));

local _date_time

1dt3(local_sec_clock::local_time(mst));

Idt.is_special(); // --> true
ldt2.is_special(Q; // --> true

const
Idt3.is_special(Q; // --> fTalse
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Operators
Description
Example

Output 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. The default output is shown in this example.

hours(20),

local _date_time Idt(date(2005,Jul,4),
false);

Syntax
time_zone_ptr zone(new posix_time_zone(*'MST-07"");

operator<<
std::cout << Idt << std::endl;

// "2005-Jul-04 20:00:00 MST"
details on this feature see Date Time 10. At this time, local_date_time objects can only be

1
Input streaming operator. This operator is part of the v1.33 10 addition to date_time. For complete
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;

1

ss.str(*'2005-Jul-04 20:00:00 MST-07'");

operator>>

ss >> ldt;

A full complement of comparison operators
1dt2, etc
Addition, subtraction, and shortcut operators for local_date_time and date duration types. These

operator==, oper[1
1dtl

operator>, operat[ 1

or<,

ator<=
operator+, operat[ 1
operator-, operat[ 1

ator!=,
operator>=, oper [l
include: days, months, and years.

Idt + days(5), etc
Addition, subtraction, and shortcut operators for local _date_time and time_duration.

or+=,

or-=

Idt + hours(5), etc

operator+, operat[ 1

or+=,
operator-, operat[ 1

httpo://www.renderx.com/
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Struct tm Functions
Function for converting a local _date_time object to a tm struct is provided.
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Description
Example

Syntax

tm to_tm(loc[1

al_date_time)

A function for converting a local_date_time object to a tm struct

// 6am, 2005-Jul-05 local time
std::string z(""EST-05EDT,M4.1.0,M10.1.0");

ptime pt(date(2005,Jul,5),
hours(10));

tm Idt_tm
/* tm_year => 105
tm mon => 6
tm_mday => 5
tm_wday => 2 (Tuesday)
tm_yday =>

time_zone_ptr zone( new posix_time_zone(z));

local_date_time Idt(pt, zone);
to_tm(ldt);

185
6

tm_hour =>
= 0
0

=>

tm_min
tm_sec
tm_isddst => 1 */

Introduction
The class boost: :local_time: :local_time_period provides direct representation for ranges between two local times. Periods

Local Time Period
Introduction -- Header -- Construction -- Accessors -- Operators
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 periods are considered invalid (it is perfectly legal to construct an invalid period). For these periods, the Iast point will always

be one unit less that the begin point.
Header
#include "boost/date_time/local_time/local_time_types.hpp™ //no i/o0 just types

#include "boost/date_time/local_time/local_time._hpp'™ //include all types plus i/0

or

82
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Description
Example

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

Construction
time_zone_ptr
. If len is <= zero then

end(ptime(date(2005,Feb,1),hours(0)), zone);

zone(new posix_time_zone("'MST-07""));
local _date_time
// period for the entire month of Jan 2005

Syntax
beg(ptime(date(2005,Jan,1),hours(0)), zone);

local_time_period(...)
Parameters:

local_date_time bel[]
ginning

local_date_time end

local _date_time

local_time_period Itp(beg, end);

Create a period as [begin, begin+len) where end would be begin+len

the period will be defined as invalid.

local_time_period(...)
Parameters:
local _date_time bel1
gmning i time_zone_ptr
time_duration length zone(new posix_time_zone("'MST-07""));
local _date time
beg(ptime(date(2005,Jan,1),hours(0)), zone);
// period for the whole day of 2005-Jan-01
local_time_period Itp(beg, hours(24));
Copy constructor
local_time_period 1tpl(ltp);

local_time_period(loc[1

al_time_period rhs)
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time_zone_ptr
Itp.begin(); // => 2005-Jan-01 00:00:00

Syntax Description
Example
Return first local_date_time of the period.
zone(new posix_time_zone("'MST-07""));
Idt((ptime(date(2005,Jan,1)),hours(0)), zone);

local _date time
local_time_period Itp(ldt, hours(2));

loc[1
al_date _time [1

begin()
Return last local_date_time in the period
zone(new posix_time_zone("'MST-07""));

time_zone_ptr

Idt((ptime(date(2005,Jan,1),hours(0))), zone);
Itp.last(); // => 2005-Jan-01 01:59:59.999999999

loc[]
al_date_time [1

last()
local_date_time
local_time_period Itp(ldt, hours(2));

Return one past the last in period

time_zone_ptr

zone(new posix_time_zone("'MST-07""));

local _date_time
Idt((ptime(date(2005,Jan,1),hours(0))), zone);
local_time_period ltp(ldt, hours(2));

Itp.end(); // => 2005-Jan-01 02:00:00

loc[1
al_date_time [1

end()
Return the length of the local_time period.

zone(new posix_time_zone("'MST-07""));
Idt((ptime(date(2005,Jan,1),hours(0))), zone);

time_durall
tion length(Q)
time_zone_ptr
local _date time
local_time_period Itp(ldt, hours(2));
Itp.length(Q); // => 02:00:00
bool [ True if period is not well formed. eg: end less than or equal to begin.
is_ nullQ
time_zone_ptr
zone(new posix_time_zone("'MST-07""));
local _date_time
beg((ptime(date(2005,Feb,1),hours(0))), zone);
local _date_time
end((ptime(date(2005,Jan,1),hours(0))), zone);
local_time_period Itp(beg, end);

Itp.is_null(Q); // => true
85
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Description
Example

True if local_date_time is within the period. Zero length periods cannot contain any points

Syntax
bool
al_date_time) time_zone_ptr
zone(new posix_time_zone("'MST-07""));
local_date_time
beg((ptime(date(2005,Jan,1),hours(0))), zone);
end((ptime(date(2005,Feb,1),hours(0))), zone);

conl[]

tains(loc[]
local _date time

local_time_period jan_mst(beg, end);
local _date time
ldt((ptime(date(2005,Jan,15),hours(12))), zone);

jJan_mst._contains(ldt); // => true
local_time_period zero(beg, beg);
zero.contains(beg); // false

True if period is within the period

od)

bool con[]
tains(loc[]
al_time_peril_1l // using jan_mst period from previous example
local_date_time
beg((ptime(date(2005,Jan,7),hours(0))), zone);
local_time_period Itp(beg, hours(24));
jan_mst.contains(ltp); // => true

True if periods overlap

// using jan_mst period from previous example
beg((ptime(date(2005,Jan,7) ,hours(0))), zone)

end((ptime(date(2005,Feb,7),hours(0))), zone)

od)

bool inter[1
sects(loc[]
al_time_peri[1
local _date_time
local _date_time
local_time_period ltp(beg, end);
jan_mst.intersects(Itp); // => true
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Example

Description
Calculate the intersection of 2 periods. Null if no intersection.
// using jan_mst period from previous example

Syntax

local _date time

beg((ptime(date(2005,Jan,7),hours(0))), zone);
local _date time
local_time_period res(Jan_mst.intersection(1tp));

loc[1

al_time_peri[1
intersec ]

tion(loc[1

od
al_time_peri[1
end((ptime(date(2005,Feb,7) ,hours(0))), zone);

local_time_period Itp(beg, end);

od)
// res => 2005-Jan-07 00:00:00 through

// 2005-Jan-31 23:59:59.999999999 (inclusive)

Returns union of two periods. Null if no intersection.

loc[1
al_time_peri[1
local_date_time

al_time_peri[1
local_date_time

od merge(locL_1 // using jan_mst period from previous example
beg((ptime(date(2005,Jan,7) ,hours(0))), zone);
local_time_period Itp(beg, end);
local_time_period res(Jan_mst.merge(ltp));

end((ptime(date(2005,Feb,7),hours(0))), zone);

od)
// res => 2005-Jan-07 00:00:00 through

// 2005-Feb-06 23:59:59.999999999 (inclusive)
Combines two periods and any gap between them such that begin = min(p1.begin, p2.begin) and end =

loc[1
al_time_peri
od span(loc[]
local _date_time
local _date_time
local_time_period mar_mst(beg, end);
local_time_period res(Jan_mst.span(mar_mst));

— max(pl.end, p2.end).

al_time_peril 1 // ysing jan mst period from previous example
beg((ptime(date(2005,Mar,1) ,hours(0))), zone);

// 2005-Mar-31 23:59:59.999999999 (inclusive)

end((ptime(date(2005,Apr,1) ,hours(0))), zone);

od)
// res => 2005-Jan-01 00:00:00 through
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Syntax Description
Example
void 1 Add duration to both begin and end.
shift(time_dur1
ation) local _date time
beg((ptime(date(2005,Mar,1) ,hours(0))), zone);
local _date time
end((ptime(date(2005,Apr,1),hours(0))), zone);
local_time_period mar_mst(beg, end);
mar_mst._shift(hours(48));
// mar_mst => 2005-Mar-03 00:00:00 through
// 2005-Apr-02 23:59:59.999999999 (inclusive)
Operators
Syntax Description

Example

operator==, operat ] Equality operators. Periods are equal if Itpl.begin == Itp2.begin && Itpl.last == Itp2.last

orl=
if (Itpl == Itp2) {...
operator< Ordering with no overlap. True if Itpl.end() less than Itp2.begin()
if (1tpl < 1tp2) {...
operator> Ordering with no overlap. True if ltp1.begin() greater than Itp2.end()

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

operator<=, operat[] Defined in terms of the other operators.

or>=

Date Time Input/Output
Date Time IO System

Exception Handling on Streams

As of version 1.33, the date_time library utilizes a new 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 10.
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Boost.Date_Time

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). The time 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 is important to note, that while all the examples shown here use narrow streams, there are wide stream facets available as well (see

10 Obijects for a complete list).

It should be further noted that not all compilers are capable of using this 10 system. For those compilers the 10 system used in pre-
also possible to have exceptions thrown when an error occurs. To "turn on" these exceptions, call the stream's exceptions function

vious date_time versions is still available. The "legacy 10" is automatically selected for these compilers, however, the legacy 10
system can be manually selected by defining USE_DATE_TIME_PRE_1_33_ FACET_I0. See the Build-Compiler Information for

more information.
Exception Handling on Streams
When an error occurs during the input streaming process, the std: : ios_base: : fai lbit will (always) be set on the stream. It is

with a parameter of std: :ios_base: :failbit.

%A %b %d, %Y"

date d(not_a_date_time);

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

//example to customize output to be "LongWeekday LongMonthname day, year™

// "Turning on" exceptions
ss.str(*'204-Jan-01");
ss >> d; // throws bad_year exception AND sets failbit on stream

A simple example of this new system:

//
date d(2005,Jun,25);
std::cout << d << std::endl;

std: :cout.imbue(std::locale(std::cout.getloc(), Ffacet));
// 'Saturday June 25, 2005"

The following tables list the all the flags available for both date_time 10 as well as strftime. Format flags marked with a single asterisk

(*) have a behavior unique to date_time. Those flags marked with an exclamation point (!) are not usable for input (at this time).

Format Flags

date_facet* facet(new date_facet("%A %B %d, %Y'));
Many of the format flags this new system uses for output are those used by strftime(. . .), 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).

The first table is for dates, and the second table is for times.
Date Facet Format Flags
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Format Spe- Description
cifier
Example

. Abbreviated weekday name
%ha

“Mon' => Monday

A Long weekday name

"Monday"*

Abbreviated month name
%b

"Feb" => February

%B Full month name

"February"

%e | The preferred date and time representation for the current locale.

ue 1 The century number (year/100) as a 2-digit integer.

”d Day of the month as decimal 01 to 31

1 0, 0, 0,
%D 1 Equivalent to %m/%d/%y

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

This has the same format and value as %y, except that if the 1ISO week number belongs to the previous or next

%G 1 . .
year, that year is used instead.
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Format Spe- Description
Example
Like %G, but without century.

cifier

%g !
%h 1 Equivalent to %b
Day of year as decimal from 001 to 366 for leap years, 001 - 365 for non-leap years.

%j
060" => Feb-29
Month name as a decimal 01 to 12

%m

%u 1!
The week number of the current year as a decimal number, range 00 to 53, starting with the first Sunday as the

"01" => January
The day of the week as a decimal, range 1 to 7, Monday being 1.
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 also happens to be week 53 of 2004).

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

// with format %U
ss << d; // 00"
ss << d; // 01" beginning of week 1

%U
d += day(1); // Sunday
The 1SO 8601:1988 week number of the current year as a decimal number, range 01 to 53, where week 1 is the
first week that has at least 4 days in the current year, and with Monday as the first day of the week.

%V 1
Weekday as decimal number O to 6

"0" => Sunday

Y%ow

91
httpo://www.renderx.com/

render


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

Boost.Date_Time

Example
date d(2005, Jan, 2); // Sunday

Format Spe- Description
// with format %W
ss << d; // 01" beginning of week 1

Week number 00 to 53 where Monday is first day of week 1

cifier

%W
ss << d; // 00"
d += day(1); // Monday

Implementation defined date format from the locale.

%X
date d(2005,0ct,31);
date_facet* f = new date_facet("%x");
locale loc locale(locale('en_US™), f);
cout.imbue(loc);
cout << d; // "10/31/2005"
locale(locale(''de_DE™), f);

loc =
cout.imbue(loc);
cout << d; // "31.10.2005"

%y Two digit year
"05" => 2005
%Y Four digit year
''2005"
%Y -%b—%d Default date format
"'2005-Apr-01"
Y Y%mo%d ISO format

''20050401"

1SO extended format

%Y —-%m-%d
''2005-04-01""

Time Facet Format Flags
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Description
Example

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

Format Specifier
"-13:15:16"

%- *1
Placeholder for the sign of a duration. Always displays for both positive and negative.

%+ *1
"+13:15:16"
Fractional seconds are always used, even when their value is zero

%F
""13:15:16.000000""
Fractional seconds are used only when their value is not zero.

'"13:15:16"
''05:04:03.001234"
1

%F *
The number of hours in a time duration as a decimal number (range 0 to max. representable duration);

single digits are preceded by a zero.

%0
The hour as a decimal number using a 12-hour clock

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

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

%k 1

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

Like %p but in lowercase: “am' or “pm’ or a corresponding string for the current locale.

%p !
httpo://www.renderx.com/
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Description
Example

The time in a.m. or p.m. notation. In the POSIX locale this is equivalent to “%I:%M:%S %p'

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

%r 1

Seconds with fractional seconds.

%R 1
'*59.000000"

%s *
Seconds only

ngg

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

ISO time zone (output only). This flag is ignored when using the time_facet with a ptime.

WT 1
""-0700" // Mountain Standard Time

%q
ISO extended time zone (output only). This flag is ignored when using the time_facet with a ptime.

%Q
"-05:00" // Eastern Standard Time
Abbreviated time zone (output only). This flag is ignored when using the time_facet with a ptime.

%z *1
“MST"™ // Mountain Standard Time
Full time zone name (output only). This flag is ignored when using the time_facet with a ptime.

%Z *1
Posix time zone string (available to both input and output). This flag is ignored when using the

"EDT" // Eastern Daylight Time
time_facet with a ptime. For complete details on posix time zone strings, see posix_time_zone class.

httpo://www.renderx.com/
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Description
Example

Implementation defined date/time format from the locale.

Format Specifier
date d(2005,0ct,31);
ptime pt(d, hours(20));
time_facet* T = new time_facet("%x %X");
locale loc = locale(locale(*en_US"™), );
cout << pt; // "10/31/2005 08:00:00 PM"

%X %X
cout. imbue(loc);
loc = locale(locale('de_DE™), T);
cout. imbue(loc);
cout << pt; // "31.10.2005 20:00:00""

TS o0 Tormat
"20051015T131211-0700"
// Oct 15, 2005 13:12:11 MST
1
Extended 1SO format

''2005-10-15 13:12:11-07:00"
Default format used when outputting ptime and local_date_time.

%Y-%m-%d [

%H = %M - %S%F%Q

%Y-%b-%d [

%H z %M - %S%UF %z
"2005-0ct-15 13:12:11 MST™
Default format used when inputting ptime and local_date_time.

''2005-0Oct-15 13:12:11 MST-07"

%Y-%b-%d [

%H - %M - %S%F %ZP
Default time_duration format for output. Sign will only be displayed for negative durations.

'"'-13:14:15.003400"

%—%H - %M  %S%F 1
Default time_duration format for input.

'"13:14:15.003400"

%H = %M - %S%F

* Signifies flags that have a behavior unique to date_time.
95
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Boost.Date_Time

The following table lists the available facets.

IO Objects

Output Input

date_facet date_input_facet

wdate_facet wdate_input_facet
time_facet time_input_facet

wtime_facet wtime_input_facet

local_time_facet* local_time_input_facet*

wlocal_time_facet* wlocal_time_input_facet*
* These links lead to the time_facet and time_input_facet 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.

Output I nput

period_formatter period_parser
date_generator_formatter date_generator_parser
special_values_formatter special_values_ parser

format_date_parser

Date Facet

Introduction - Construction - Accessors

Introduction

The boost::date_time: :date_facet enables users to have significant control over the output streaming of dates (and other
gregorian objects). The date_facet is typedef'd in the gregorian namespace as date_facet and wdate_facet.
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Boost.Date_Time

Description

Default constructor

Format given will be used for date output. All other formats will use their defaults.
Collection is the set of short names to be used for months. All other name collec-

Construction

Syntax

date_facet()
Format given will be used for date output. The remaining parameters are formatter

tions will use their defaults.

objects. Further details on these objects can be found here. This constructor also
provides default arguments for all parameters except the format. Therefore,
date_facet("'%m %d %Y') will work.

date_facet(...)
Parameters:
char_type* format
input_collection_type

date_facet(...)
Parameters:
char_type* format
period_formatter_type
special_values_format[]
date_gen_formatter_type

ter_type
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Description

Example
Set the format for dates.
date_facet* f = new date_facet();

f->Format(""%m %d %Y'™);

Syntax
void format(char_type*)
Sets the date format to ISO
f->set_iso_format();
/7 T%Y%mo%hd'
Sets the date format to ISO Extended

void set_iso_format()
f->set_iso_extended_format();

// "%Y-%m-%d"
Set the format for months when they are 'put’ individually.

void set_iso_exten[]

f->month_format(*'%B"") ;

Set the format for weekdays when they are ‘put' individually.

ded_format()
Ss << greg_month(12); // "December"

void month_format(char_type*)

f->weekday_format(*'%a');

ss << greg_weekday(2); // "Tue"
Replaces the period formatter object with a user created one.

see the tutorial for a complete example.

Replaces the special_values formatter object with a user created one.

void week[]

day_ format(char_type*)

see the tutorial for a complete example.
Sets new date generator phrase strings in date_gen_formatter. The input collection is

void period_formatter(...)
Parameter:
period_formatter_type

void special_values_format[1
ter(...)
Parameter:
special_values_format[]
a vector of strings (for details on these strings see date generator formatter/parser
what the position of the first string in the collection will be.

ter_type
void [
date_gen_phrase_strings(--..)
Parameters:
input_collection_type
date_gen_formatter_type::
phrase_elements
99
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Description
Example
Replace strings used when "putting' short weekdays.

see the tutorial for a complete example.

Syntax
Replace strings used when 'putting’ long weekdays.

void short_weekday names(...)
Parameter:
input_collection_type
see the tutorial for a complete example.
Replace strings used when "putting’ short months.
see the tutorial for a complete example.

void long_weekday names(...)
input_collection_type

Parameter:
Replace strings used when "putting' long months.

see the tutorial for a complete example.
There are 12 put functions in the date_facet. The common paraeters are: an iterator
pointing to the next item in the stream, an ios_base object, and the fill character. Each

void short_month_names(...)
unique gregorian object has it's own put function. Each unique put function is described

Parameter:
input_collection_type

void long_month_names(...)
input_collection_type

Parameter:
below.

OoutlerT put(-..)
Common parameters for all
"put® functions:
i0s_base

char_type
Puts a date object into the stream using the format set by format(. - .) or the default.

OoutltrT
Unique parameter for "put® [1

gregorian object

funcs:
Puts a days object into the stream as a number.

OutltrT put(..., date)
Puts a month object into the stream using the format set by month_format(...) or

OoutltrT put(..., days)
the default.
Puts a day of month object into the stream as a two digit number.

OutltrT put(..., month)
01" // January 1st

OutltrT put(..., day)
100
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OutltrT put(..., day_of week)

OutltrT put(..., date_period)

outltrT put(..
tial_date)

Boost.Date_Time

Description

Puts a day of week object into the stream using the format set by week-

day_format(...) orthe default.

Example
Puts a date_period into the stream. The format of the dates will use the format set by
format(..) 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 is
set by month_format(. .) or the default. The day of month is represented as a two

ator)

, par[]
digit number.
"01 Jan" // default formats
01 January' // long month format
Puts a nth_day_of the_week_in_month object into the stream. The month format is
OutltrT t(..., dat 1 — === - = .
a:or)r put( ate_gener set by month_format(...) or the default. The weekday format is set by week-
Date Generator Type: day_format(...) or the default. The remaining phrase elements are set in the
1 date_generator_formatter.
nth_day of the week in_month
"third Fri in May"™ // defaults
date_gener [ Puts a first_day_of the week_in_month object into the stream. The month format is
i - set by month_format(...) or the default. The weekday format is set by week-
day_format(...) or the default. The remaining phrase elements are set in the
date_generator_formatter.
"first Wed of Jun" // defaults
Puts a last_day_of the week_in_month object into the stream. The month format is
set by month_format(...) or the default. The weekday format is set by week-

OoutltrT put(..
Date Generator Type:
first _day of the week_in_month

1

day_format(...) or the default. The remaining phrase elements are set in the

OutltrT put(..., date_gener[]
date_generator_formatter.
"last Tue of Mar" // defaults
Puts a first_day_of the week_after object into the stream. The weekday format is set
by weekday_ format(...) orthe default. The remaining phrase elements are set in

ator)

Date Generator Type:
last_day_of_the_week _in_month

1

the date_generator_formatter.
“"first Sat after"” // defaults

OutltrT put(..., date_gener[1

Date Generator Type:
101
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Description
Example
Puts a first_day_of the_week_before object into the stream. The weekday format is
set by weekday_format(. . .) or the default. The remaining phrase elements are set

in the date_generator_formatter.
"first Mon before™ // defaults

Syntax
OutltrT put(..., date_gener[1

ator)
first_day_of_the week bel[ ]

Date Generator Type:

fore
Date Input Facet
Introduction - Construction - Accessors

Introduction
Description

The boost: :date_time: :date_input_facet enables users to have significant control how dates (and other gregorian objects)
Default constructor

are streamed in. The date_input_facet is typedef'd in the gregorian namespace as date_input_facet and wdate_input_facet.

Format given will be used for date input. All other formats will use their de-

Construction
faults.

Syntax
date_input_facet()

date_input_facet(string_type []
Format given will be used for date input. The remaining parameters are parser

objects. Further details on these objects can be found here.

format)

date_input_facet(...)
Parameters:
string_type format
format_date_parser_type
special_values_parser_type
period_parser_type
date_gen_parser_type
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Description

Example
Set the format for dates.

date_input_facet* f =
new date_input_facet();

Syntax
f->Format(""%m %d %Y'™);

void format(char_type*)
Sets the date format to 1ISO

f->set_iso_format();
/7 "%Y%mo%hd'
Sets the date format to ISO Extended

void set_iso_format()
f->set_iso_extended_format();

/7 "%Y-%m-%d""
Set the format when 'get'ing months individually.

void set_iso_exten[]
ded_format()
void month_format(char_type*)
f->month_format(*'%B"") ;
ss.str(*"March');
ss >> m; // March
Set the format when 'get'ing weekdays individually.

f->weekday_format(*'%a');
ss.str("'Sun');
ss >> wd; // Sunday
Set the format when 'get'ing years individually.

void week[]
day_format(char_type*)
f->weekday_format('%y');

ss.str("'04™);
ss >> year; // 2004
Replaces the period parser object with a user created one

void year_format(char_type*)
see the tutorial for a complete example.

void period_parser(...)
Parameter:
period_parser_type
104
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Description
Example
see the tutorial for a complete example.

Replaces the special_values parser object with a user created one.
Sets new date generator phrase strings in date_gen_parser. The input collection is a

Syntax
vector of strings (for details on these strings see date generator formatter/parser docu-

void special_values_pars[]

mentation).

Replace strings used when 'getting' short weekdays.

special_values_pars[]
see the tutorial for a complete example.

er(...)
Parameter :

er_type

void [
date_gen_phrase_strings(...)
Parameters:
input_collection_type
Replace strings used when 'getting' long weekdays.

see the tutorial for a complete example.

void short_weekday names(...)
Parameter:
input_collection_type
void long_weekday names(...)
Parameter:
input_collection_type
void short_month_names(...) Replace strings used when 'getting' short months.
input_collection_type see the tutorial for a complete example.
Replace strings used when 'getting' long months.
see the tutorial for a complete example.
There are 13 get functions in the date_input_facet. The common parameters are: an
iterator 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 has it's own get function

Parameter:
void long_month_names(...)
Parameter:
input_collection_type
InltrT get(...)
Common parameters for all
"get” functions: ’ e )
InttrT from Each unique get function is described below.
InltrT to
i0s_base
Unique parameter for "get” [1
Gets a date object from the stream using the format set by format(. . .) or the default.
ss.str(*'2005-Jan-01");
ss >> d; // default format

funcs:
gregorian object
httpo://www.renderx.com/
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InltrT get(..., month)

Boost.Date_Time

Description
Example

Gets a month object from the stream using the format set by month_format(...)
or the default.

ss.str(""'Feb™);
ss >> m; // default format
Gets a day of week object from the stream using the format set by week-

day_format(...) or the default.

ss.str(*'Sun');
ss >> dow; // default format

, day_of_week)
Gets a day of month object from the stream as a two digit number.

InltrT get(.-.
01" // January 1st
Gets a year object from the stream as a number. The number of expected digits depends

InltrT get(..., day)
InltrT t(. ..

nrert get( year) 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

Gets a date_period from the stream. The format of the dates will use the format set by
format(..) or the default date format. The type of period (open or closed range)

InltrT get(..., days)

and the delimiters used are those used by the period_parser.
see the tutorial for a complete example.
Gets a partial_date date_generator object from the stream. The month format used is
set by month_format(. .) or the default. The day of month is represented as a two

InltrT get(..., date_period)
digit number.
"01 Jan™ // default formats
01 January'™ // long month format

InltrT get(..., partial_date)
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InltrT get(..., date_generat[ 1

or)

Boost.Date_Time
Syntax Description
Example
Gets anth_day_of the week_in_month object from the stream. The month format is
InltrT get(..., dat t1 — === - - .
O':_) rT get(.... date_genera set by month_format(...) or the default. The weekday format is set by week-
Date Generator Type: day_format(...) or the default. The remaining phrase elements are set in the
1 date_generator_parser.
nth_day_of_the_week_in_month
"third Fri in May"™ // defaults
Gets a first_day_of the week in_month object from the stream. The month format
is set by month_format(. . .) or the default. The weekday format is set by week-
day_format(...) or the default. The remaining phrase elements are set in the
date_generator_parser.
"first Wed of Jun" // defaults
Gets a last_day_of the week_in_month object from the stream. The month format is
set by month_format(...) or the default. The weekday format is set by week-

Date Generator Type:
first _day of the week_ iIn_month

1

day_ format(...) or the default. The remaining phrase elements are set in the

InltrT get(..., date_generat[]
date_generator_parser.
"last Tue of Mar" // defaults
Gets a first_day_of the_week_after object from the stream. The weekday format is
set by weekday_format(. . .) or the default. The remaining phrase elements are set

Date Generator Type:
last_day_of_the_week _in_month

or)
1

in the date_generator_parser.
"first Sat after" // defaults

Gets a first_day_of the week_before object from the stream. The weekday format is

set by weekday_format(. . .) orthe default. The remaining phrase elements are set

InltrT get(..., date _generat[ 1

Date Generator Type:

first_day of the_week after
in the date_generator_parser.

or)
1

InltrT get(..., date_generat[ 1
"first Mon before"™ // defaults

or)
Date Generator Type:

first_day of the week _bel]

fore

Time Facet

Introduction - Construction - Accessors
Introduction

httpo://www.renderx.com/

The boost: :date_time::time_facet isan extension of the boost: :date_time: :date_facet. The time_facet is typedef'ed
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Description
Default constructor
Format given will be used for time output. The remaining parameters are formatter
objects. Further details on these objects can be found here. This constructor also
provides default arguments for all parameters except the format. Therefore,

Construction
time_facet(""%H:%M:S %m %d %Y') will work.

Syntax
time_facet()

time_facet(...)
Parameters:
char_type* format
period_formatter_type
special_values_format[]

date_gen_formatter_type
The time_facet inherits all the public date_facet methods. Therefore, the date_facet methods are not listed here. Instead, they can be

ter_type

Accessors
found by following this link.
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Description
Example

Syntax
void time_dural]

tion_format(...)
Parameter:
char_type*

void set_iso_format()

Sets the time_duration format. The time_duration format has the ability to display the sign of
the duration. The "%+ flag will always display the sign. The "%-" will only display if the

sign is negative. Currently the '-' and '+' characters are used to denote the sign.

f->time_duration_format('%+%H:%M™) ;
// hours and minutes only w/ sign always displayed

time_duration td1(3, 15, 56);
time_duration td2(-12, 25, 32);
Ss << tdl; // "+03:15:56"

Ss << td2; // '"-12:25:56"
1
Sets the date and time format to 1SO.
f->set_iso_format();

/7 ""%Y%m%dT%H%M%S%F%q"
Sets the date and time format to 1SO Extended

/7 "%Y-%m-%d %H :%M:%S%F%Q""
There are 3 put functions in the time_facet. The common parameters are: an iterator pointing

f->set_iso_extended_format();
to the next item in the stream, an ios_base object, and the fill character. Each unique posix_time

object has it's own put function. Each unique put function is described below.

void set_iso_exten[]
ded_format()
OoutltrT put(...)
Common parameters [l
for all
"put® functions:
OoutltrT
ios_base
char_type
Unique parameter [1
for "put® funcs:
posix_time object
outltrT put(..., [ Puts a ptime object into the stream using the format set by format(. - .) or the default.
ptime)
. Puts a time_duration object into the stream using the format set by time_dura-
tion_format(...) or the default.

OoutltrT put(.--.,
time_duration)
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Description
Example
and the delimiters used are those used by the period_formatter.

Puts a time_period into the stream. The format of the dates and times will use the format set
by format(..) or the default date/time format. The type of period (open or closed range)

Syntax
1

OutltrT put(...,
time_period)

Time Input Facet
Introduction - Construction - Accessors
Introduction
namespace as local_time_input_facet and wlocal_time_input_facet.
Description
Default constructor
Format given will be used for date/time input. All other formats will use their defaults.

The boost::date_time::time_input_facet is an extension of the date_input_facet. It is typedefed in the
Format given will be used for date/time input. The remaining parameters are parser

boost: :posix_time namespace as time_input_facet andwtime_input_facet. Itis typedefed inthe boost: : local_time

Construction

Syntax

time_input_facet()
objects. Further details on these objects can be found here.

time_input_facet(string_type)

time_input_facet(...)
Parameters:
string_type format
format_date_parser_type
special_values_pars[1

er_type
date_gen_parser_type

period_parser_type
Accessors
The time_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.

110
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Description
Example
Sets the time format to 1SO

Syntax
f->set_iso_format();

/7 ""%Y%md%dT%H%M%S%F%q"

""20051225T132536.789-0700

void set_iso_format()
Sets the date format to ISO Extended

f->set_iso_extended_format();

/7 %Y -%m-%d %H %M :%S%F %Q"
"'2005-12-25 13:25:36.789 -07:00"

void set_iso_exten[ ]
ded_format()
Sets the time_duration format.
f->time_duration_format("%H:%M"");
// hours and minutes only

There are 3 get functions in the time_input_facet. The common parameters are: an iterator

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 has it's own get function. Each unique get

void time_dural—]

tion_format(...)

Parameter:
char_type*
function is described below.

InltrT get(...)
Common parameters [1
for all
"get®” functions:
InltrT from
InltrT to

Unique parameter for [1

ios_base
Gets a ptime object from the stream using the format set by format(. . .) or the default.

"get" funcs:
gregorian object
ss >> pt; // default format

, ptime)
ss.str(*'2005-Jan-01 13:12:01");
Gets a time_duration object from the stream using the format set by time_dura-

InltrT get(..
tion_format(...) or the default.

ss.str("'01:25:15.000123000");
ss >> td; // default format
Gets a time_period from the stream. The format of the dates/times will use the format set by
format(..) or the default date and time format. The type of period (open or closed range)

1

InltrT get(...,

time_duration)
and the delimiters used are those used by the period_parser.

1

see the tutorial for a complete example.

111
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Boost.Date_Time

Date Time Formatter/Parser Objects
Date Time Formatter/Parser Objects
The period_formatter and period_parser provide a uniform interface for the input and output of date_periods, time_periods, and in

Periods | Date Generators | Special Values | Format Date Parser
a future release, local_date_time_periods. The user has control over the delimiters, formats of the date/time components, and the

Periods
form the period takes. The format of the date/time components is controlled via the date_time input and output facets.

Period Form

[2003-Jan-01/2003-Dec-31] <-- period holding 365 days

Periods are constructed with open ranged parameters. The first value is the starting point, and is included in the period. The end
[2003-Jan-01/2004-Jan-01) <-- period holding 365 days

value is not included but immediately follows the last value: [begin/end). However, a period can be streamed as either an open range

or a closed range.

Delimiters
There are four delimiters. The default values are
"\" - separator
" - start delimiter
- open range end delimiter
"1" - closed range end delimiter
A user can provide a custom set of delimiters. Custom delimiters may contain spaces.
The period form and delimiters can be set as construction parameters or by means of accessor functions. A custom period pars-
The complete class reference can be found here: Period Formatter Doxygen Reference and here: Period Parser Doxygen

‘[
)

Customization

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

The
an open range period takes the form [begin,last]. The four char_type* parameters are: the

Reference
NOTE: All five construction parameters have default values so this constructor also doubles
as the default constructor. The range_display_options is a public type enum of the
choices

Period Formatter Construction

Description
period_formatter class.
AS_CLOSED_RANGE. The closed range is the default. A period has three significant points:

possible
the begining, the last, and the end. A closed range period takes the form [begin,end), where
period separator, the start delimiter, the open range end delimiter, and the closed range end

Syntax
period_formatter(...)
Parameters:
range_display_op[1
delimiter.

tions
char_type*
char_type*
char_type*
char_type*
112
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Boost.Date_Time

AS_OPEN_RANGE or

Returns the current setting for the range display (either AS_ OPEN_RANGE or

Sets

Period Formatter Accessors
Description
Example
AS_CLOSED_RANGE).
the option for range display (either
AS_CLOSED_RANGE).

Syntax
range_display_options range_op[1

tion()
Set new delimiter strings in the formatter.

void range_option(...)
Parameter:
range_display_options
string beg("->| ");
string sep(” |l ™);
string opn("" ->|");
string clo(" |<-");
pf.delimiter_strings(beg, sep,
opn, clo);
Puts the start delimiter into the stream at position pointed to by OutltrT parameter.

void delimiter_strings(.-..)

Parameters:
string_type

string_type
string_type

string_type
-)
Puts the separator into the stream at position pointed to by OutltrT parameter.

put_period_start_delimeter(

Return Type:
outltrT

Parameter:

outlerT
Puts the end delimiter into the stream at position pointed to by OutltrT parameter

put_period_sepatator(...)
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

Return Type:
outltrT
Parameter:
outltrT
put_period_end_delimeter(...)
Return Type:
outltrT
Parameter:
outltrT
OutltrT put_period(...)
Parameters: :
outltrT period.
ios_base
char_type
period_type
facet_type
113
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Boost.Date_Time

Description

NOTE: All five construction parameters have default values so this constructor also
doubles as the default constructor. The period_range_option is a public type enum
of the period_parser class. The possible choices are AS OPEN_RANGE or

Period Parser Construction

Syntax
period_parser(...)
Parameters:
period_range_option
char_type*
char_type*
char_type*
char_type*

period_parser(period_pars[1

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 [be-
gin,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.

Copy constructor

er)
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Boost.Date_Time

Period Parser Accessors

Syntax Description
Example

eriod range option range op [l Returns the current setting for the period range (either AS_OPEN_RANGE or
p=raoc_range_op 9e_OPT—" As CLOSED RANGE).

tion()
void range option(...) Sets the option for period range (either AS_OPEN_RANGE or
Parameter - AS_CLOSED_RANGE).

period_range_option []

void delimiter strings(...) Set new delimiter strings in the parser.

Parameters:
string_type string beg("'->] "™);
string_type string sep(" || "™);
string_type string opn(*"" ->|");
string_type string clo(" |<-");
pp-delimiter_strings(beg, sep,
opn, clo);

collection_type delim[] Returns the set of delimiter strings currently held in the parser.

iter_strings(Q)

- - Parses a period from the stream. The iterator parameters point to the begining and

period_type get_period(...) ; . . )
Parameters- end of the stream. The duration_type is relevant to the period type, for example: A
date_period would use days as a duration_type. The period will be parsed according

stream_itr_type . >
stream_itr_type to the formats and strings found in the facet parameter.

ios_base
period_type
duration_type
facet_type

Date Generators

The date_generator formatter and parser provide flexibility by allowing the user to use custom "phrase elements". These phrase

elements are the "in-between" words in the date_generators. For example, in the 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 elements is 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" "fifth" "last" "before" "after" "of"

115
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prior", "past",

n ulast

Boost.Date_Time

A custom set of phrase_strings must maintain this order of occurance (Ex: "1st", "2nd", "3rd", "4th", "5th
Examples using default phrase_strings and default facet formats for weekday & month:

"in").

"first Tue of Mar"
And using custom phrase_strings:

IMPORTANT NOTE: Prior to 1.33, partial_date was output as "1 Jan" with a single *or* double digit number for the day. The new
The complete class references can be found here: Date Generator Formatter Doxygen Reference and here: Date Gener-

"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 as a construction parameter to a new facet, or can be set in an existing facet via an accessor function.

behavior is to *always* place a double digit number for the day - "01 Jan".

Uses the default date generator elements.

Date Generator Reference
ator Parser Doxygen Reference
Date Generator Formatter Construction

Description
Constructs a date_generator_formatter using the given element strings.

Syntax
date_generator_formatter()

date_generator_formatter(...)
Parameters:

string_type first_element
string_type second_elel]

string_type third_element
string_type fourth_elel]

string_type fifth_element

ment
string_type last_element
string_type before_elel]

ment
string_type after_element
string_type of_element

ment

116

httpo://www.renderx.com/

render


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

3
i

Boost.Date_Time

Date Generator Formatter Accessors

117

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
Example

Replace the current phrase elements with a collection of new ones. The phrase_elements
parameter is an enum that indicates what the first element in the new collection is (defaults to

is a collection holding

Syntax
first).
// col
// "final", “prior”, "following",
// and "in"
typedef date_generator_formatter dgf;
dgf formatter();
formatter._elements(col, dgf::last);
// complete elements in dgf are now:
"third",
“final",
“ine

void elements(...)
"'second”,
A put function for partial_date. This is a templated function that takes a facet_type as a parameter.

Parameters:
collection_type
phrase_elements

"“first",
"fourth', "fifth",
"prior™, "following"”, and

Put a partial_date => "dd Month".

put_partial_date(...)
Return Type:
fal]
cet_type::OutltrT
Parameters:
OutltrT next
ios_base
char_type fill

partial_date
A put function for nth_kday_type. This is a templated function that takes a facet_type as a

parameter.

facet_type
Put an nth_day of the week in_month => "nth weekday of month".

put_nth_kday(--.)
Return Type:
fal]
cet_type::OutltrT
Parameters:
OutltrT next
ios_base
char_type fill
nth_kday_type

facet_type
A put function for first_kday_type. This is a templated function that takes a facet_type as a

parameter.
Put a first_day_of the week_in_month => "first weekday of month".

put_first_kday(-.-.)

Return Type:
fal]
cet_type::OutltrT
Parameters:
OutltrT next
i0os_base
char_type fill
first_kday_ type
118
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Description

Example
Put a last_day_of the week _in_month => "last weekday of month".

A put function for last_kday type. This is a templated function that takes a facet_type as a

Syntax
parameter.

put_last_kday(...)
Return Type:
fal]
cet_type::OutltrT
Parameters:
OutltrT next
ios_base

char_type fill

last_kday_type
A put function for kday_before_type. This is a templated function that takes a facet_type as a

parameter.

facet_type
Put a first_day_of the week_before => "weekday before"

put_kday before(...)

Return Type:

fal]
cet_type::0utltrT
Parameters:

OutltrT next
ios_base
char_type fill
kday_before_type

A put function for kday_after_type. This is a templated function that takes a facet_type as a

parameter.

facet_type
Put a first_day_of the week_after => "weekday after".

put_kday after(...)
Return Type:
fal]
cet_type::OutltrT
Parameters:
OutltrT next
i0s_base
char_type fill
kday_after_type

facet_type
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Date Generator Parser Construction

Syntax Description

date_generator parser() Uses the default date generator elements.

date_generator_parser(...) Copy Constructor

Parameter:
date_generator_parser

date_generator_parser(...) Constructs a date_generator_parser using the given element strings.

Parameters:

string_type first_element

string_type second_ele[]
ment

string_type third_element

string_type fourth_elel[]
ment

string_type fifth_element

string_type last_element

string_type before_elel[]
ment

string_type after_element

string_type of_element
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Description

Example
Replace the set of date generator element string with a new set.

Syntax

void element_strings(.

Parameter:
collection_type

void element_strings(.
first

Parameters:
string_type

string_type

string_type

string_type
string_type

string_type
string_type
string_type
string_type
---)

get_partial_date_type(
facet_type::par[]

Return Type:

second
third
fourth

tial_date_type
Parameters:
stream_itr_type next
stream_itr_type str_end

Replace the set of date generator elements with new values.

fifth

last
before
after

of

A templated function that parses a date_generator from the stream.

Parses a partial_date => "dd Month".

A templated function that parses a date_generator from the stream.
Parses an nth_day_of the_week_in_month => "nth weekday of month"

i0s_base
facet_type

get_nth_kday_type(.-..)
facet_type::nth_kday_ type

Return Type:
A templated function that parses a date_generator from the stream.

Parses a first_day_of the week_in_month => "first weekday of month"

Parameters:
stream_itr_type next
stream_itr_type str_end

i0s_base
facet_type

get_fFirst_kday type(...)
Return Type:
facet_type::firat_kday_ type

Parameters:
stream_itr_type next
stream_itr_type str_end

i0s_base

facet_type
httpo://www.renderx.com/
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Description
Example
A templated function that parses a date_generator from the stream.
Parses a last_day_of the week_in_month => "last weekday of month".

Syntax

Return Type:
A templated function that parses a date_generator from the stream.

get_last_kday_type(--.)
facet_type::last_kday_ type
Parameters:
stream_itr_type next
stream_itr_type str_end
Parses a first_day_of the_week_before => "weekday before"

ios_base
facet_type

Return Type:
A templated function that parses a date_generator from the stream.

get_kday before_type(...)
facet_type: :kday_before_type
Parameters:
stream_itr_type next
stream_itr_type str_end
Parses a first_day_of the_week_after => "weekday after".

ios_base
facet_type

get_kday_after_type(...)
Return Type:
facet_type::kday_after_type

Parameters:
stream_itr_type next
stream_itr_type str_end
min_date_time

i0s_base
-infinity

facet_type

pos_infin

neg_infin

Special Values
The date_time library uses five special_values. They are:
The default set of strings used to represent these types are: "not-a-date-time

not_a_date_time
and "9999-Dec-31" repectively.

Customization
Special Values Formatter/Parser Reference

Values Parser Doxygen Reference

imum-date-time". When output, the min_date-time and max_date_time appear as normal date/time representations: *1400-Jan-01"

The special values parser/formatter allows the 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.
The complete class references can be found here: Special Values Formatter Doxygen Reference and here: Special

max-

max_date_time

minimum-date-time

+infinity
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Description

Special Values Formatter Constructor
Constructor uses defaults for special value strings.

Constructs using values in collection. NOTE: Only the first three strings of the collection
will be used. Strings for minimum_date_time and maximum_date_time are ignored as

those special values are output as normal dates/times.

Syntax
special_values_formatter()
special_values_format[]

ter(...)
Parameters:

collection_type::iterat[]

collection_type::iterat[]

Constructs special values formatter from an array of strings.

or
or
special_values_format[]
Parameters:

ter(...)
char_type*
char_type*

Example

Description
Puts the given special value into the stream.
date dl(not_a_date_time);
special_values_formatter format[ 1

Special Values Formatter Accessors

date d2(minimum_date_time);

Syntax
OutltrT put_spel ]
cial(...)
Parameters:
OutltrT next
special_values [1
ter;
formatter.put_special(itr, dl);
// Puts: "not-a-date-time"
formatter.put_special (itr, d2);
// Puts: "1400-Jan-01"

value
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Description

Constructs a special values parser using the strings in the collection.

Special Values Parser Constructor

Syntax
special_values_parser()

or

special_values_parser(...)
Parameters:
collection_type::iterat[]
or
collection_type::iterat[]
Copy constructor.
Constructs a special values parser using the supplied strings.

special_values_parser(...)
Parameter:
scpecial_values_parser

special_values_parser(...)
Parameters:
string_type nadt_str
string_type neg_inf_str
string_type pos_inf_str
string_type min_dt_str
string_type max_dt_str
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Description
Example

Replace the set of special value strings with the given ones.

Special Values Parser Accessors

Syntax

void sv_strings(--.)
Parameters:
string_type nadt_str
string_type [1
neg_inf_str
string_type [1
string_type [1

pos_inf_str
string_type [1

min_dt_str
Returns true if parse was successful. Upon a successful parse, mr.current_match will

be set an int values corresponding to the equivalent special_value.

// stream holds "maximum_date_time"
typedef special_values_parser svp;

max_dt_str

d = date(static_cast<special_values>(
mr.match_results))

Parameters:
stream_itr_type end
Svp parser;
svp::match_results mr;
if(parser.match(itr, str_end, mr)) {

bool match(...)
stream_itr_type beg
match_results

} else {
// 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
The complete class reference can be found here: Doxygen Reference

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 as their arguments.

Format Date Parser Reference
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Description

tracted from the given locale.

Creates a parser that uses the given format for parsing dates (in those functions
Creates a parser from using the given components. The input_collection_type

where there is no format parameter). The names and abbreviations used are ex-

Format Date Parser Constructor

Syntax
Parameters:
string_type [1

format_date_parser(...)

std::locale
parameters are for: 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

format_date_parser(...)
Parameters:
string_type format
input_collection_type
input_collection_type
input_collection_type

input_collection_type
Copy Constructor

format_date_parser(...)
Parameters:
format_date_parser
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Format Date Parser Accessors
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Description
Example

Returns the format that will be used when parsing dates in those functions where

Syntax

string_type format()

void format(s

void s
Par

names

there is no format parameter.
Sets the format that will be used when parsing dates in those functions where there

is no format parameter.

tring_type)
Replace the short month names used by the parser. The collection must contain values

for each month, starting with January.
Replace the long month names used by the parser. The collection must contain values

hort_month_names(...)

input_collection_type []
for each month, starting with January.

ameter:
Replace the short weekday names used by the parser. The collection must contain

values for each weekday, starting with Sunday.
Replace the long weekday names used by the parser. The collection must contain

void long_month_names(...)
Parameter:
input_collection_type [1

names

void short_weekday names(...)

input_collection_type [
values for each weekday, starting with Sunday.

Parameter:

names
void long_weekday_names(...)
input_collection_type [
Parse a date from the given input using the given format.
string inp("'2005-Apr-15");
format,

Parameter:
string format("%Y-%b-%d");

d = parser.parse_date(inp,
svp);

names
date d;

date_type parse_date(...)
// d == 2005-Apr-15

Parameters:
string_type input
string_type format
special_values_parser
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Description
Example
Parse a date from stream using the parser's format.

Syntax

Parameters:

str_end
date_type parse_date(...)
Parameters:
istreambuf_iterator input
istreambuf_iterator [1
str_end date d;
string_type format
special_values_parser
// d == 2005-Apr-15
Parses a month from stream using given format. Throws bad_month if unable to

date_type parse_date(...)

istreambuf_iterator input
istreambuf_iterator [1

special_values_|

Parse a date from stream using the given format.

parser
str_end,

// stream holds '"2005-04-15"
format,

string format("'%Y-%m-%d") ;
d = parser.parse_date(itr,
svp);

parse.
// stream holds "March"
string format("'%B');
m = parser.parse_month(itr,
str_end,
format) ;

month_type parse_month(...)
Parameters:
istreambuf_iterator input
istreambuf_iterator [1
string_type format greg_month m;
// m == March
Parses aday_of month from stream. The day must appear as a two digit number (01-

str_end

31), or a bad_day_of month will be thrown.
// stream holds "01"

str_end);

greg_day d;
d = parser.parse_day_of _month(itr,
Parses a day_of _month from stream. The day must appear as a one or two digit

// d == 1st
number (1-31), or a bad_day_of _month will be thrown.

day_type [
parse_day_of_month(...)
Parameters:
istreambuf_iterator input
istreambuf_iterator [1

d = parser.parse_var_day_ of_month(itr,
str_end);

130

str_end
day type [
parse_var_day_of _month(...)
Parameters:
istreambuf_iterator input // stream holds "1
istreambuf_iterator [1 greg_day d:
// d == 1st
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Description
Example
if unable to parse.

// stream holds "Tue"
format);

Parse a weekday from stream according to the given format. Throws a bad_weekday
string format("%a');
wd = parser.parse_weekday(itr,

str_end,

Syntax
day_of week_type parse_week[ ]
greg_weekday wd;
Parse a year from stream according to given format. Throws bad year if unable to

day(...)
Parameters:
istreambuf_iterator input
istreambuf_iterator [1
str_end
string_type format
// wd == Tuesday
parse.
// stream holds ''98"
string format("%y');
greg_year y;
y = parser.parse_year(itr,
str_end,
format);

year_type parse_year(...)
Parameters:
istreambuf_iterator input
istreambuf_iterator [1
str_end
string_type format
// y == 1998

first_day of_the_week_after,

Date Time 10 Tutorial

Facets are automatically imbued when operators '>>" and '<<' are called. The list of date_time objects that can be streamed are:

Date Time 10 Tutorial
Basic Use | Format Strings | Content Strings | Special Values | Date/Time Periods | Date Generators
date, days, date_period, greg_month, greg_weekday, greg_year, partial_date, nth_day of the_week_in_month,

Basic Use
last_day_ of the_week_in_month,

Gregorian
first_day_of the_week_in_month,

first_day_of the_week before

Posix_time
ptime, time_period, time_duration

Local_time

local_date_time
libs/date_time/examples/tutorial directory)
131
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" << td;
cout << pt << endl; // "not-a-date-time"

date d(2004, Feb, 29);
time_duration td(12,34,56,789);
stringstream ss;

cout << pt << endl; // "2004-Feb-29 12:34:56.000789"

ss << d <<
ptime pt(not_a_date_time);

EDT-O5EDT,M4.1.0,M10.5.0";

ss.str(""");
SS << pt <<

ss >> pt;
local_date_time Idt(not_a_date_time);
ss >> ldt;
cout << Idt << endl; // "2004-Feb-29 12:34:56.000789 EDT"

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-

1

This example used the default settings for the input and output facets. The default formats are such that interoperability like that

torial).
Format Strings

The format strings control the order, type, and style of the date/time elements used. The facets provide some predefined formats
(continued from previous example)
local_time_input_facet* input_facet = new local_time_input_facet();

(iso_format_specifier, iso_format_extended_specifier, and default_date format) but the user can easily create their own.

local_time_facet* output_facet = new local_time_facet();
input_facet));

ss.imbue(locale(locale: :classic(), output_facet));

ss. imbue(locale(ss.getloc(),

output_facet->format(*'%a %b %d, %H:=%M %z'");
output_facet->format(local_time_facet::iso_time_format_specifier);

ss.str(""");

output_facet->format(local_time_facet::iso_time_format_extended_specifier);

ss << ldt;
cout << ss.str() << endl; // "Sun Feb 29, 12:34 EDT"

cout << ss.str() << endl; // '20040229T123456.000789-0500"

ss.str(""");
ss << Ildt;

ss.str("'"");

ss << Ildt;

cout << ss.str() << endl; // '"2004-02-29 12:34:56.000789-05:00"

1

(continued from previous example)
132

Format strings are not limited to date/time elements. Extra verbiage can be placed in a format string. NOTE: When extra verbiage
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// extra words in format

ss.str(""");
cout << ss.str() << endl;

ss << Idt;
// matching extra words in input

represented as Sunday May 08, 2005');
So far we've shown how a user can achieve a great deal of customization with very little effort by using formats. Further customization

ss >> ldt;
cout << Ildt << endl;

(.
Content Strings

Special values

Months

string my_format("'The extended ordinal time %Y-%jT%H:%M can also be \

represented as %A %B %d, %Y');
output_facet->format(my_format.c_str());
input_facet->format(my_format.c_str());

of the date_generators.
The default values for these are as follows:

ss.str(""The extended ordinal time 2005-128T12:15 can also be \

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

not-a-date-time, -infinity, +infinity, minimum-date-time, maximum-date-time

English calendar and three letter abbreviations

English calendar and three letter abbreviations

First, second, third, fourth, Fifth, last, before, after, of

Weekdays
Date generator phrase elements
the case with date_generators. The elements themselves can be customized but their order cannot be changed.
To illustrate the customization possibilities we will use custom strings for months and weekdays (we will only use long names, is

Content Strings
all lowercase, for this example).
(continued from previous example)

133

NOTE: We've shown earlier that the components of a date/time representation can be re-ordered via the format string. This is not
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// set up the collections of custom strings.
// only the full names are altered for the sake of brevity
string month_names[12] = { "january", "february", "march”,
“"april™, "may", "june",
"july', "august', "'september™,
"october', "november', '"'december' };
vector<string> long_months(&month_names[0], &month_names[12]);
string day_names[7] = { "sunday', "monday"', "‘tuesday", "wednesday",
"thursday", "friday', "saturday" };

vector<string> long_days(&day_names[0], &day_names[7]);
// create date_facet and date_input_facet using all defaults

date_facet* date_output = new date_facet();

date_input_facet* date_input = new date_input_facet();
ss.imbue(locale(ss.getloc(), date_output));
ss. imbue(locale(ss.getloc(), date_input));

// replace names in the output facet
date_output->long_month_names(long_months);

date_output->long_weekday names(long_days);

// replace names in the input facet
date_input->long_month_names(long_months);
date_input->long_weekday names(long_days);
// customize month, weekday and date formats
date_output->Format("'%Y-%B-%d"") ;
date_input->format("'%Y-%B-%d") ;
date_output->month_format(*'%B'); // full name
date_input->month_format(*%B'); // full name
date_output->weekday_ format("%A'); // full name
date_input->weekday_format("%A'™); // full name

ss.str(""");
cout << ss.str() << endl; // "tuesday"

ss << greg_month(3);
ss << greg_weekday(3);
Customizing the input and output of special values is best