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Abstract: 1t is known that the time information digit overflow will occur in 2038 on UNIX-based 32-bit
systems. This problem could be solved if the time information could be expanded from 32 bits to 64 bits, but
it is a challenge to keep the time information 32 bit and to run even after 2038. In this paper, we propose a
program modification method to solve the problem.
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Fig. 1 Process of identifying modification parts.
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332 if ((p=="."|| *p ==",") && isdigit((unsigned char)p[1])) {
333 ptt;

334 val =100000000;

335 while (isdigit((unsigned char)*p)) {

336 tvp[0].tv_nsec +=val * (*p - '0");

2 WRHLOBEIT-UH L Ol

Fig. 2 An example of non-target function call.

79 Aflag = aflag = cflag = mflag = timeset = 0;

80 atflag = 0;

81 ts[0].tv_sec = ts[1].tv_sec = 0;

82 ts[0].tv_nsec = ts[1].tv_nsec = UTIME_NOW;

83

84 while ((ch = getopt(argc, argv, "A:acd:fhmr:t:")) !=-1)
85 switch(ch) {

86 case 'A":

87 Aflag = timeoffset(optarg);

88 break;

3 T —Ta SRR X SRR B

Fig. 3 An example of confirming application feature.
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219 | static void

220 | stime_argl(const char *arg, struct timespec *tvp)
221 | {

252 yearset = ATOI2(arg);

253 if (yearset < 69)

254 t->tm_year = yearset + 2000;

255 else

256 t->tm_year = yearset + 1900;

257 }

258 t->tm_year -= 1900; /* Convert to UNIX time. */
259 /* FALLTHROUGH */

260 case 8: /* MMDDhhmm */
261 t->tm_mon = ATOI2(arg);

271 t->tm_isdst =-1; /* Figure out DST. */
272 tvp[0].tv_sec = tvp[1].tv_sec =
273 if (tvp[0].tv_sec == -1)

274 goto terr;

281 )

4 % stime_argl
Fig. 4 Function stime_arg]l.

219 | static void
220 | stime_argl(const char *arg, struct timespec *tvp)

221 {

271 t->tm_isdst = -1; /* Figure out DST. */

272 tvp[0].tv_sec = tvp[1].tv_sec {wrapper_mktime(t);
273 if (tvp[0].tv_sec == -1)

274 goto terr;

281 3

static time_t
wrapper_mktime(struct tm *ptm)

{

time_t ret;

ptm->tm_year = 28;
ret = mktime(ptm);

return ret;

5 stime_argl OIEIEfEHT
Fig. 5 Modified parts of stime_argl.
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wE
T7AMEF) REE) XRV) BRRES) WRT ANTH)
00e@FreeBSD: “/test %|touch -t 204001010000 aaa |
touch: out of range or illegal time specification: [[CC]YYIMMDDhhmm[. SS]

¥

0oe@FreeBSD: "/test %|touch.new -t 204001010000 aaa |
00e@FreeBSD: "/test %[stat.new -F aaa |

-rw-r-—r-- 1 ooe ooe 0 Jan 1 00:00:00 2040 aaa
ooe@FreeBSD: "/test %

6 FATHER (touch, stat)
Fig. 6 Execution result (touch, stat).

e
F7AIL(F) WMEE) FRT(V) BR(S) KT ~LT(H)
00e@FreeBSD: ™ % date

19924 7H19H HEEHR 225004 08§ JST
00e@FreeBSD:~ % date. new

2020 7H 19 220850043 11§ JST
0oe@FreeBSD: ™ § date -j 204001010000
date: nonexistent time

ooe@FreeBSD:~ % date.new -j 204001010000
2040 1H 1H HBEH 008500400 JST
]-ooe@FreeBSD:~ %

7 FEATHIR (date)
Fig. 7 Execution result (date).
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£ 1 REFHC L 2RERBEORD
Table 1 Size reduction by the proposed method.

EReaN JLOITE 2 | EER | & IE | B
FA A | MO | ATH 113
HER RATE

Touch 303 273 178 18 15
(10%) | (41%)

Date 871 564 258 11 35
(35%) | (70%)

Stat 771 565 249 3 10
27%) | (68%)

*EFT. 2 AV MRS, O WETTOFTH b O HRKE.
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