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void keysCommand(client *c) {
dictIterator *di; // %tz
dictEntry *de; // #E2EZE1Mentry
sds pattern = c->argv[1]->ptr; // keysHlLEZiE

int plen = sdslen(pattern);

int allkeys; // REEREFiBkey, FTkeys *Xi*
HIE<

unsigned long numkeys = 0;

void *replylen =
addDeferredMultiBulkLength(c);

// why safe?
di = dictGetSafelterator(c->db->dict);
allkeys = (pattern[0] == '*' && pattern[l] ==
"\0");
while((de = dictNext(di)) '= NULL) {
sds key = dictGetKey(de);
robj *keyobj;

1f (allkeys |1
stringmatchlen(pattern,plen,key,sdslen(Ckey),0)) {
keyobj =
createStringObject(key,sdslen(Ckey));

// FltrEES IR, ST EMIFRTE=

1f (expirelfNeeded(c->db,keyobj) ==
0) {




addReplyBulk(c,keyobij);
numkeys++;

}
decrRefCount(keyobij);

¥

}
dictReleaselterator(di);

setDeferredMultiBulkLength(c,replylen,numkeys);
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typedef struct dictlIterator {
dict *d; // BinFHNR
long 1ndex // SenEHEME, #iafti-1
int table; // ht[0] or ht[1]
int safe; // XTEMIFEXH, ERXRTEREEERE
dlctEntry *entry; // FAZELEIEMAINR
dictEntry *nextEntry; // &2 F— 8@ S
long long fingerprint; // #2384, HEEMT
T2 F B (120N
} dictlterator;

// REEFEREEREE, RIEEREE, RiFrehashStep
dictIterator *dictGetIterator(dict *d)
{

dictIterator *iter = zmalloc(sizeof(*iter));

1ter->d = d;
1ter->table = 0;
1ter->index = -1;
1ter->safe = 0;
iter->entry = NULL;
1ter->nextEntry = NULL;
return iter;

h

// KRR EI1ENZE, AIFMATHANE, ZlkrehashStep
dictIterator *dictGetSafelterator(dict *d) {
dictIterator *i = dictGetIterator(d);

1->safe = 1;
return 1i;
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typedef struct dict {
dictType *type;
void *privdata;
dictht ht[2];
long rehashidx;
// ZEPTHEMIE, ERTIIIEFHE TS IEAN RN

=]

B
unsigned long iterators;
} dict;

// MRGFEZEENZE, MEElErehash
static void _dictRehashStep(dict *d) {
1f (d->1iterators == 0) dictRehash(d,1);

}
ERATE
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dictEntry *dictNext(dictIterator *iter)

{
while (1) {
1f (iter->entry == NULL) {
// BH—TFEM TENEER, BEN1ndexF

BIFSTN T
dictht *ht = &iter->d->ht[iter-
>table];
if (iter->index == -1 && iter->table
== 0) {
// B8R, WINHNERTIE
// Eht[Q]EANE —1c= NEHIR
=
1f (iter->safe) {
// BFHITRENNE, ZIEFHHT
rehash
1ter->d->1iterators++;
} else {
// IEFRERZEIEY, MiFtEFHINdSE
// MRIBHIERFHEROEE), BN
MERET

1ter->fingerprint =
dictFingerprint(iter->d);
}
¥
iter->index++; // index=0, E#HNE—
MME(L
1f (iter->index >= (long) ht->size) {
// BRE—TTEEEHTT T
1f (dictIsRehashing(iter->d) &&
iter->table == 0) {




// WRAFrehash?, BEArZEiEH
£ hashtable

1ter->table++;

1ter->index = 0;

ht = &iter->d->ht[1];

} else {
// ERIEH
break;

¥

ks
// BEnEHNTTRICEKENER ZEH
1ter->entry = ht->table[iter->index];
} else {
// BB T T ImRICEARERNTE
i1ter->entry = iter->nextEntry;
by
1f (iter->entry) {
// BT —TrmERERIEREEASHEF, XRIFEX
e
// BplEZEERTREF SR E ST EIRER/E,
AR T — 1T RERHITTER

// REMREEALE T rehash, HYanBHEER
WY, SREMTA

// RBEFEMERIEEB CNERIKIERRE

// |BHBERE—o R, TR EFIEIEZIETE
AR TELT

// ERNEEEREHIRR LN TEZSEEIRD

// WRrehashiJitRE1IndexBIEAIBER, A
XD RLSWESIED

1ter->nextEntry = iter->entry->next;
return iter->entry;




}

}

return NULL;
ks
// BHTREERINEN S, ER R ERIETFHINEIE
rehashi#IHRIC
// PFLEERBEEENETIBN, WRELZN, RIBBMNEFHFHR
(failfast)

void dictReleaselterator(dictIterator *iter)

{

1f (!(iter->index == -1 && iter->table == 0))
{
1f (iter->safe)
iter->d->iterators--; // EiEZkrehash
HIFTIC

else
assert(iter->fingerprint ==
dictFingerprint(iter->d));
h
zfree(iter);

h

// TTEFHNEN, MERFHERNXEFERHTRAUESE—E
// BREFERBEEENENTS, BB REZN
// NRRZBENTENValueB BT, EEXASEELTE)
long long dictFingerprint(dict *d) {

long long integers[6], hash = 0;

int j;

1ntegers[0] (long) d->ht[0].table;
integers[1] = d->ht[0].size;
1ntegers[2] d->ht[0] .used;




integers[3] = (long) d->ht[1].table;
integers[4] = d->ht[1].s1ze;
integers[5] = d->ht[1].used;

for (J =0; J <6; J++) {
hash += integers[j];
hash = (~hash) + Chash << 21);
hash = hash A (hash >> 24);
hash = Chash + Chash << 3)) + (hash <<

8);
hash = hash A (hash >> 14);
hash = Chash + Chash << 2)) + (hash <<
4);
hash = hash A (hash >> 28);
hash = hash + (hash << 31);
ks
return hash;
¥
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