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Let slice be the set of slices.
Let use be the set of slices for addresses used.
Let def be the set of addresses defined.
_sliceuse() {
foreach address in the access area
Add sliceladdress] to use. (1)
end
}
_slice def() {
foreach address in the access area
Add address to def. (2)
end
}
_slice_inst() {
foreach register used
Add slice[register] to use. (3)
end
foreach register defined
Add register to def. (4)
end
Initialize the set new_slice to include
only the current instruction. (5)
foreach used_slice in use
new_slice = new_slice U used_slice (6)
end
foreach address in def
sliceaddress] = new_slice (7)
end
Reset use & def. (8)
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LINE, PROC | void _log top(dword inst);
STORE void _log store(dword inst, dword addr, dword size);
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/Z;t def be the information of saved memory area. \\\
_log top() {
if the current instruction is a beginning
of the reverse execution unit then (1)
Save the registers to the logging buffer. (2)
Reset def. (3)
end
}
_log store() {
tf not the access area € def then (4)
Save the access area to the logging buffer. (5)
Add the area to def. (6)

end

}
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SIC void __sic_cmp(dword inst, qword sic, int jmp);
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CALL void __fid_call(dword caller, dword callee, dword ret);
RET void __fid_ret(dword callee, dword caller);
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INST void __rev_inst(dword inst, dword load, dword store);

int __rev_inst_check(dword addr)
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Us30000000000o000o0o0goan

Execution Time

Record Size (KB) (relative)
gooooo Syscall ~ Signal Schedule Total Record Replay
radix 2.0 0  1.2x10%|1.3x10% | 1.001  0.949

radiosity 5.3 0 1.2 x10* | 1.2 x 10* | 1.005  0.877
raytrace 1.2 x 103 0 2.7x10% | 3.9x 103 | 1.002  0.895
volrend 2.2 x 10% 0 2.6 x 102 | 2.2 x 10* | 1.033  0.891

00 - - - - 1.010  0.903
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/ static void MD5Update(MD5_CTX *context, \
unsigned char *input,

unsigned int inputlLen)

1073: MD5_memcpy (&context->buffer [index],
&input[i], inputLen-i);

N /

0 5.4 MD5Update () U O U textttmod_radius.cl
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5.2.2 GNU Awk
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1343:
1344:

1354:

1357:

1362:

1365:
1367:
1368:
1369:
1370:
1371:

static void radius_add_passwd(
radius_packet_t *packet, unsigned char type,

const char *passwd, char *secret)
char pwhash[256 + RADIUS_PASSWD_LEN] ;
size_t pwlen = strlen(passwd);

pwlen += (RADIUS_PASSWD_LEN - 1);
pwlen &= ~(RADIUS_PASSWD_LEN - 1);

memcpy (pwhash, passwd, pwlen);

attrib = radius_get_attrib(packet, RADIUS_PASSWORD) ;

if (type == RADIUS_PASSWORD)
digest = packet->digest;

else
digest = attrib->data;

MD5Update (&ctx, digest, RADIUS_VECTOR_LEN) ;

~

/

O 5.5 radius_add_passwd() O 0 0 mod_radius.cl
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goboogrioooobrioobooooboobooboobooboooobonbo
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//, NODE *str2wstr(NODE *n, size_t **ptr) \\\
{
709: if (n->wstptr !'= NULL) {
710: S free(n->wstptr);
711: n->wstptr = NULL;
712: n->wstlen = 0;
713: }
728: S emalloc(n->wstptr, wchar_t *,
sizeof (wchar_t) * (n->stlen + 2),
"str2wstr");
729: S WSp = n->wstptr;
}

o J

0 5.6 str2wstr() 00 Onode.cl

uboboobobooboboobibOdNll fieldO0OOOO0OO0OO0OOlarge.txtO
uboboobooooboobbooboooboobboobooooboooonbo
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ubboobodbbdwsptrg0nooooooooooooonon
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5.2.3 Apache HTTP Server

Apache HTTP Server[59]0 0 0 ApacheD0 0 0000000000000 HTTPOO
O00O0O0OApache 00O O0OO00ODODODOOO0OODOOOODOODOOOODODODOO
0000000000 000D00O0 Apache d OO MPMO Multi-Processing Module[l O
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/ void reset_record() \

{
293: for (i = 1; i <= parse_high_water; i++) {
294: S unref (fields_arr[i]);
295: S getnode(n) ;
296: S *n = *xNull_field;
297: S fields_arr[i] = n;
298: }
+

N /

O 5.7 reset_record() 00O field.cO
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gbobobobobobobobobob4e00000O0
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ub3200000b0000b00boo0bobooboooolbbooboonon

U 5.500refcount U cleanup U U DO OO OO OO refcount U cleanup U 0O 00
gboobobooboboobaobsstubouonoooobooboboobd

67



gs 00

//, static void memcache_cache_free(void*a) ‘\\

{

153: S cache_object_t *obj = (cache_object_t *)a;

159: S apr_atomic_inc(&obj->refcount);

160:

161: obj->cleanup = 1;

162:

163: S if (lapr_atomic_dec(&obj->refcount)) {

164: cleanup_cache_object(obj);

165: +
+

o J

0 5.8 memcache_cache free() DO OO OO0 170

goboobogno

0i00000 21 00decrement_refcount() 0 291000 Orefcount 0O 00O
goopooogoooogoooouooooouooboogo

Ui 0000 170 0O memcache_cache free() 00 15900 0 O refcount 0O OO
O00000000Ccleanup 000000016300 000 refcount 00
0000000000000 refcountl cleanup DO OO0 OOO 00 10
000000 16400000000000000000000000000

000000 21000decrement_refcount() O 2920000000000000
293000 cleanup_cache object() DO OO OO

OivDODOOOO0OO0O0170000016400000 cleanup_cache object() 00O
gboboobooboobooboboboobobooboboobobooobo
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OO0 0O0O0O000O0OO0000OO00CDOO0OProFTPDOGNU AwkOApache HTTP
ServerDO0O0O00O0OO0OCOOOODOOODOOOOOOOOOOOODOOODOOO
U0configure O UOOUOOOOOOOOOODOOOOOO0ODOODOOOOOOOOOO
oOo0oDOo000DbOOo00boOoOo0O0oDOOo0OoobooOOoOODDbgStarDOCOOOOOO
ubobooobooooboobooooboobooobbooboonbobg
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//" static apr_status_t decrement_refcount(void *arg) \\\
267: {
268: * cache_object_t *obj = (cache_object_t *) arg;
201: * if (lapr_atomic_dec(&obj->refcount)) {
292: if (obj->cleanup) {
293: * cleanup_cache_object (obj);
294: }
295: +
296: return APR_SUCCESS;

0 5.9 decrement _refcount() 0O OO0 OO0 210

0s40000000000

gboooooboogb (obooo ooboo
3 23 10
6 28 6
11 21 297
12 23 3
13 21 2
15 21 2
17 21 119
20 21 81
22 17 9
23 21 10
25 21 7
26 21 3
28 21 1

O 5.5 refcount 00 cleanup U0 O OO

good uad O | refcount cleanup
21 decrement_refcount() 291 1 0
17 memcache _cache free() 159 0 0
17 memcache _cache free() 163 1 1
21 decrement_refcount() 293 0 1
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