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POSIX Times

POSIX specifieghat systemsshouldkeeptime in termsof secondsincethe Epochand
thateachdaybeaccountedor by exactly 86,400secondsThe Epoch is definedas00:00
(midnight), Januaryl, 1970, CoordinatedJniversalTime (alsocalledUTC, Greenwich
Mean Time or GMT). POSIX doesnot specifyhowv animplementatiorshouldalign its
systemtime with the actualtime anddate.

Mostoperationsieedto bemeasuredvith timerswith greateithanone-secondesolu-
tion. Two POSIXextensionsthe POSIX:XS|Extensionandthe POSIX: TMR Extension,
definetime resolutionsof microsecondandnanosecondsespectiely.

Expressing timein seconds since the Epoch

The POSIXbasestandardsupportonly atime resolutionof secondsaandexpressesime
sincetheEpochusingat i me_t type,whichis usuallyimplementedisal ong. A program
canaccesghe systemtime (expressedn secondssincethe Epoch)by calling thet i me

function.If t | oc isnotNULL, thet i me functionalsostoresthetimein *t | oc.

SYNOPSIS
#i ncl ude <tine. h>

time_t time(tinme_t *tloc);
POSX:CX

If successfulti me returnsthe numberof secondsincethe Epoch.If unsuccessfut,i ne
returns(ti me_t ) —1. POSIXdoesnotdefineary mandatoryerrorsfor t i nme.

O Exercise 9.1
Thetime_t typeis usuallyimplementedasal ong. If al ong is 32 bits, at ap-
proximatelywhatdatewould t i me_t overflon? (Remembethatonebit is used
for the sign.) What datewould causean overflow if anunsi gned | ong were
usedWhatdatewould causeanoverflow if a 64-bitdatatypewereused?
Answer:
For a 32-bit| ong, time would overflow in approximately68 yearsfrom January
1, 1970,sothe systemwould not have a“Y2K” problemuntil theyear2038. For
ati me_t valuethatis anunsi gned | ong, theoverflov would occurin theyear
2106, but this would not allow t i me to returnan error. For a 64-bit datatype,
the overflow would not occurfor another292 billion years,long afterthe sunhas
died!

Thedi f f t i me functioncomputeghedifferencebetweertwo calendatimesof type
ti me_t, makingit corvenientfor calculationsinvolving time. Thedi ffti me function
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hastwo ti me_t parameterandreturnsa doubl e containingthe first parameteminus
thesecond.

SYNOPSIS
#i ncl ude <tine. h>

double difftime(tinme_t timel, tine_t tine0);

POSX:CX

No errorsaredefinedfor di ffti nme.

B Example 9.2

The following program calculatesthe wall-clock time that it takes to execute
function_to_tine.

#i ncl ude <stdio. h>
#i ncl ude <tinme. h>
void function_to_time(void);

int main(void) {
time_t tstart;

tstart = time(NULL);

function_to_time();

printf("function_to_tine took % seconds of elapsed tinme\n",
difftime(ti m(NULL), tstart));

return O;

sinpletimng.c

Example9.2 usesatime resolutionof onesecondwhich maynotbe accurateenough
unlessf uncti on_t o_t i me involvessubstantiatomputatioror waiting. Also, thet i me
function measuresvall-clock or elapsedtiime, which may not meaningfullyreflectthe
amountof CPUtime used.Section9.1.5presentslternatve methodsof timing code.

Displaying date and time

Theti me_t typeis convenientfor calculationsrequiringthe differencebetweentimes,
but it is cumbersoméor printing dates.Also, a programshouldadjustdatesandtimesto
accountfor factorssuchastime zone,daylight-sa&ing time andleapseconds.

The I ocal ti ne function takes a parameterspecifying the secondssince the
Epochand returnsa structurewith the componentsof the time (such as day, month
and year) adjustedfor local requirements. The asctine function corverts the
structurereturnedby | ocal ti ne to a string. The cti ne function is equivalent to
asctime(local time(clock)). Thegnti me functiontakesa parameterepresenting
secondsincethe Epochandreturnsa structurewith thecomponentsf time expresseds
CoordinatedJniversalTime (UTC).
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SYNOPSIS
#i ncl ude <tinme. h>

char *asctine(const struct tm*tinmeptr);
char *ctinme(const tine_t *clock);

struct tm*gntime(const tinme_t *tiner);
struct tm*localtime(const time_t *timer);

POSX:CX

No errorsaredefinedfor thesefunctions.

Thect i me functiontakesoneparametera pointerto avariableof typeti me_t , and
returnsapointerto a 26-characteEnglish-languagstring. Thect i me functiontakesinto
accountboththetime zoneanddaylightsaving time. Eachof thefieldsin the stringhasa
constanwidth. Thestringmight be storedasfollows.

Sun Cct 06 02:21:35 1986\ n\0

B Example 9.3
The following programprints the dateandtime. The pri ntf format did not
include’ \n’ becauset i ne returnsastringthatendsin anewline.

#i ncl ude <stdio. h>
#i ncl ude <tine. h>

int main(void) {
time_t tcurrent;

tcurrent = time(NULL);
printf("The current time is %", ctine(&current));
return O;

timeprint.c

O Exercise 9.4
Whatis wrongwith thefollowing programthatprintsthetime beforeandafterthe
functionf unction_t o_ti nme executes?

#i ncl ude <stdio. h>
#i ncl ude <tine. h>

void function_to_tinme(void);

int main(void) {
time_t tend, tstart;

tstart = tinme(NULL);

function_to_time();

tend = time(NULL);

printf("The tine before was %The tine after was %",
ctime(&start), ctinme(&end));

return O;

badti m ng. c
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Answer:
Thect i me functionusesstaticstorageo holdthetimestring. Bothcallstoct i me
storethe stringin the sameplace,sothe secondcall may overwrite thefirst value
beforeit is used.Mostlikely, bothtimeswill beprintedasthe samevalue.
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Thegnt i me andl ocal ti me functionsbreakthetime into separatdieldsto make it
easyfor programgo outputcomponentsf thedateortime. ISO C defineghest ruct tm
structureto have thefollowing members.

int tmsec; /* seconds after the nminute [0, 60] */

int tmmn; /* mnutes after the hour [0,59] */

int tmhour; /* hours since mdnight [0,23] */

int tmnday; /* day of the nonth [1,31] */

int tmnon; /* nonths since January [0, 11] */

int tmyear; /* years since 1900 */

int tmwday; /* days since Sunday [0, 6] */

int tmyday; /* days since January 1 [0, 365] */

int tmisdst; /* flag indicating daylight-saving time */
M Example 9.5

Thefollowing codesegmentprintsthe numberof dayssincethe beginning of the

year

struct tm*tcurrent;
time_t current_tine;

current _time = time(NULL);
tcurrent = localtine(&urrent_tine);
printf("%l days have el apsed since Jan 1\n", tcurrent->tmyday);

Unfortunately the asctinme, ctinme and ! ocal ti me are not thread-safe. The
POSIX: TSFThreadSafe Extensionspecifiesthread-safalternatvesthat have a caller
suppliedbuffer asanadditionalparameter

SYNOPS'S

#i ncl ude <tine. h>

char *asctine_r(const struct tm*restrict tineptr, char *restrict buf);
char *ctinme_r(const time_t *clock, char *buf);
struct tm*gntime_r(const tine_t *restrict tiner,

struct tm*localtinme_r(const tinme_t *restrict tiner,

struct tm*restrict result);

struct tm*restrict result);
POSX:TSF

If successfulthesefunctionsreturna pointerto the parametemolding the result. For
asctime_r andctine_r, theresultis in buf . Forgnti me_r andl ocal ti ne_r, the
resultisin r esul t . If unsuccessfuthesefunctionsreturna NULL pointet



