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#define VTAILQ HEAD(name, type)

struct name {

struct type *vtgh_first;  /* first el

\

ement */

\

\

struct type **vtqh_last; /* address of last next element */ \

}

FEBAF R AN LTS bR b — AN XUm RS, H A AN, BEASE R

#define VTAILQ ENTRY(type)

struct { \

struct type *vtqe next; /* next element */

\

\

struct type **vtqe prev;, /* address of previous next element */\
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#define VTAILQ LAST(head, headname) \

(*(((struct headname *)((head)->vtgh_last))->vtgh last))

#define VTAILQ PREV(elm, headname, field) \
(*(((struct headname *)((elm)->field.vtqe prev))->vtgh last))

= R BAF K head H entry S5 A1) 5E St —FE ], T LATE element 8252 —FE IR I i,
VTAILQ LAST(head, headname) 5% - *(struct type *)head->vtgh_last->vtqe prev, FHW [1]
VTAILQ PREV(elm, headname, field)tH %5 *(struct type *)elm->field.vtqe prev-
>vtqe prev. FreeBSD 5 X ifi 5 T X U2 4 1 0] U7 (R BR AN R 28 B 1) element

X

TXHE[O] T H ARG (AHREAE NI O(log(n))) A8, R & T 5K
[/ MEBHRIE 2, R R ISR AR R, VAR AE 4R . JLAE AR
BRI AR log(n), 1T H.Z SCHE M H0s v] DM AEAE—AS—4E I E

1t varnish 47, object (] TTL HiAefitifE — X HErf, DUV IH R 21 e 88 I R 2 i . L4
P44 ¥ 2 XA varnish-dist/lib/libvarnish/binary _heap.c 7
struct binheap {

unsigned magic;
#define BINHEAP MAGIC 0xf581581aU  /* from /dev/random */
void *priv,  /*NULL*/

binheap cmp t *emp; /*LUEERECY
binheap update t  *update; /* 55T R 0/

void **array; /*Fi 0] PRAT — XCHE I —4EZ 4l */

unsigned length; /* — X HEMIKE, B/l 16%/

unsigned next; /* NP X HEN AL, MR index Ay 1%/

unsigned granularity; /*bh->granularity = getpagesize() / sizeof *bh->array*/

¥

T XHER 3N, (binheap new) . f#i A (binheap insert) . A% (binheap delelte) &%
AL S B, LB

update F cmp P& LI 7E varnish-dist/bin/varnishd/cache expire.c HHSEHL,  HEATEE 1 58
RN HEEL

3.2 UHRAF VBl R B B A AR BE S5 1

Varnish [P BEA7Aif 178 B EE M AR S K42 struct smf se, JL 5 XAE varnish-dist/bin/varnishd/
strorage file.c H':

VTAILQ HEAD(smthead, smf); /*struct name, type*/

struct smf sc {

const char *filename; /*ZEA7- N SCH B4 FR*/
int fd; [* AT R SCA R SCAF R IR 1/
unsigned pagesize; /*IWAFIRI LK/, MRS getpagesize()hf*/

uintmax_t filesize; /*Z%A7 N ICAFHIA/IN*/



struct smfhead order; /*UANAFHHEHEF HY smf & P\ %1 Sk 5%/

struct smfthead  freelNBUCKET]; /*7F [ smf A 513k, NBUCKET K27
NI %, KT NBUCKET-1 %5 N 2 $¥) smf,
HEELE freef]NBUCKET-1]iX /™2 BA 1) F*/

struct smfhead used;  /*IEAE#AE ) smf*/
MTX mtx; /*#define MTX pthread mutex t*/
¥
Varnish [P BELEAif 11 3E AR G5 M AR A R E: struct smf,  SEFR & SURZRAE R AP — /N

ZEHINAE, I BL o4 AR /NE HTTP X%, HoE AT varnish-
dist/bin/varnishd/strorage file.c -

struct smf { /*Storage Mmaped File*/

unsigned magic; /*BEVEEL, — MRS I % S5t A 15 A A0/
#define SMF_ MAGIC 0x0927a8a0

struct storage  s; * b JZ B AT A R AR/

struct smf sc  *sc; smf 5 B 2 A/

int alloc; /#1570 HC 58 >/

off t size;  /*smf [FK/h*/

off t offset; /*C& Ml i) WA WAL */

unsigned char *ptr; 8RR A2 AC N AE R E G Hb gL/

VTAILQ ENTRY(smf) order; /*4% P A7 b HE (1) smf N 1%/

VTAILQ ENTRY(smf) status; /**/

struct smfhead *flist;  /*F519 smf_sc 4 free [n]4H S 1175 N 2 BAZ1) Sk 3%/
¥

SR AK smf_sc A1 smf 42 Varnish BRAESCHFSEAF I PIEL 11, 3 2484 o 20 AT
init. open. alloc. trim # free, FERELA TGN smf *, PREURALHLAE varnish-
dist/bin/varnishd/strorage_file.c. X8 R A4 1L bR Hdis B4 HE 212 4R 15 F 25 K44 stevedore
HOGEIL3.3) .

init bR £ 7E master BEREWIARAGIN R, F BAFT AR R DR /N B SO W da i 4 ey A%
smf sc Z5F4K, 7T EAR4T 42k open(fd, O RDWR | O_CREAT | O_EXCL, 0600), init %%
[P ARAS A -

{

AT AT BN GAT SR KA

AR A7 TR /IS

SIBEIFRIAR AL smf sc 4544 14

WIUHAL smf sc H 1) 2% & BAF71 A

open L A7 3 A

AT AT W E RSO RN, Al firuncate SREEAT IS




open BRELAE child BEFERILAIN B A, H ek 33442 smf_open_chunk () , mmap T}
FIFFISCAE RN AT, ARG A S — A smf 2 f 4K . mmap ¥ 58 20 FH 2 XA ) mmap(NULL,
sz, PROT READ|PROT WRITE, MAP_ NOCORE | MAP NOSYNC | MAP_SHARED, sc->fd,
off)e F A I MAP_NOCORE Fl MAP_NOSYNC X #ANMbriRAE Linux H & 5 0,
MAP_SHARED ({4 X =2 AR—FE(K) . 7F FreeBSD #, MAP_NOCORE # W] WS X a8 A0, 5
core 3LfF,  MAP_NOSYNC W] 40l N A7 b e sh il it AN 25 B 8 55 30 R g ol [F) 20

({F FreeBSD ¥ manual i, @R TR, wTLMEH fsync(2)) , 1 MAP_SHARED

T RIBERE N KA N AF LB 2 L 1) AN Y, 7F Linux ', MAP_SHARED )% &
FreeBSD "' MAP_NOSYNC fl MAP_SHARED Ar RIS (#F Linux manual H i B, 412
T [m20, LA msync(2) 1 munmap(2)353L) o smf open chunk p& £ F)PAARHES A -

{

A7 A mmap 2 A A7
IF mmap /%3
BN AN smf A, Fi n) R 21 P9 A7 (1) S Rk
ELSE
/N — X mmap [ K7
P22 X mmap
ENDIF

}

alloc PR 7EAIEE object T4 5T LU I BREL, & 3202 FR 73 FCAH N [ BE A7 K1
alloc 73BT 1 A A7 R /N0 S 2 DU TR/ N3RS, HH T RGO W AF PR AR A7 A2 B A TR /D,
FIt LA T4 8EA object 1 N A7 ERAEAS & 52 21| HiAth object, Varnish HUREEREA™ object H DL IR K
NSRS T CYRIX IR NAE) , H e iR 4 .

{

M S5 R SRR/, R B e e 1) #E 0 A5 P A7 DL TR
M smf _sc H[H free BIAFIEAL A, $ B AH R U1 10 2 ) BA A
M R A storage 43 AL Bl —A> smf
! smf M free PAF IR
MiZ smf H P AF 3 BCAH Y. Y A7
IF % smf 845 W A7) 4%

XA smf 2324 smf2 ,  smf2 A #4510 PN A 45 7 44

7t order PAZIH, 2 smf2 Ffi A JRAT ) smf J 02 2 |

7E used BAZIH, 3 smf2 i A 2 2%

7F free BAZIH, 2 smf i A 2 25
ELSE

smf2=smf
ENDIF
¥ smf2 43 HL4h storage BWH 414
ixH] storage

HIHE, JHH smf_alloc IIMEFFEAFITE R THF L D, AL ond—2nF (B8R
A 128K, A LU E fetch chunksize fE, Z0BCK/NA fetch chunksize * 1024) .
MR SENAR G, B SN, XME, SR trim BRECKREBI N, EAHE—



A smf2, JUTIARAPAE AR CEAM I 200 snf SH0 0K, A snf2, snf2 $A
] free MRS 12525

free BEAEA N4 M exp_timer MLRFEH AW, E& e AR ITH object I
TTL (default ttl, BRIAAE 120F0) , WRAHE, FAMER object, FFREHUR MK
smfo free PRELII—/ MR AUE, TEMIBRIY, SE&F order JFHI_LIIWAFEL, G BAHAR A AT
PURBNE, WA IR KA.

X BB R A BT R 2P e ?

Bk Varnish F#EfEREA FERAERE S LI, (rERTEN—ERIERTERE, Rl
V&I B W L) pthread_mutex_lock BE/ESRHAT B F¥4E.

3.3 XHEFHEEL . RIESHE

storage ZEKIIAIE Varnish HAEUIGAS object [FI 7, AT LS {4548 FH L b 20 BC 1 N AF
H ARk e LI E N : varnish—-dist/bin/varnishd/cache. h

struct storage {
unsigned magic;

#tdefine STORAGE MAGIC Oxladeb1c0
VTAILQ ENTRY (storage) — list; /*Ui A%/
struct stevedore *stevedore; /*fg[n)KH A ECN AR stevedorex/
void spriv; /sdi ) 2L A AERE Y Y smsk/
unsigned char *ptr; /*NAEHIFEE*/
unsigned len; /#N A7 CAEH A E*/
unsigned space; /*;HC ) N A7 K,/
int fd;  /#smf—>sc—>fd*/
off t where; /*smf—>offset*/

stevedore Z¥ storage WE5HIK, ‘EFE master FEFECLHN AT AT W st & SC 7 —
A~ stevedores M4 AR &, AR JE AR AH N I AEG SRR T W) aa 4k, DA e ) 22 N A7 4 4E
PR FeER . gk e XA B N varnish—dist/bin/varnishd/stevedore. h

struct stevedore {
unsigned magic;

#define STEVEDORE MAGIC Ox4baf43db

const char *name ;
storage init f *init; /% #¥ master HEFEIH I/
storage open f xopen; /* f child BEFEIFH */

storage alloc f *alloc;/*smf alloc*/



storage trim f *trim; /ksmf trimk/
storage free f *free; /*smf freek/
/* private fields */
void *priv; /*F5 A smf sck/
VTAILQ ENTRY (stevedore) list;
I
S Varnish U] 7 BCASE T A AT 2 AT RAAIE AN KAE T

3.4 HTTP %1%, hash %%
Varnish 1% 0o F 5t /2 2247 HTTP object, 1 object [ £ # &l i hash (1177 7K 52U,
LN AP H R T A S HAEAT N AR ) hash S5 R K S CERIAKEA 16383 /1) &

hash ZERIAR N 1424 J5) 28 & hel head (classic /& BRIAK hash J77k, MRk A] LG £
simple_list) , 7EFHEFEVTUGAGIS 20 BC A7, hash S5 R AR I SLEFIN L5 LIFHE varnish-

dist/bin/varnishd/hash classic. c:

struct hel _entry {
unsigned magic;

#define HCL_ ENTRY MAGIC 0x0ba707bf
VTAILQ ENTRY (hcl entry) list;

structhcl hd ~ *head;  /*¥5 [ hash Fifif¥)3k 0%/

struct objhead *oh; /*objhead*/
unsigned refent; /51 HIKEL, Wi AR &% hash 1) 0 50/
unsigned digest;  /*THEALHKIP hash {H*/
unsigned hash;  /*hash ffi#{, digest % hcl nhash*/
¥
struct hel hd {
unsigned magic;
#define HCL_ HEAD MAGIC 0x0f327016
VTAILQ HEAD(, hcl entry) head;
MTX mtx; [RERFEEL,  FE VT ) hash BAB B (6] B e/
¥
static unsigned hcl nhash = 16383;
static struct hcl hd *hcl_head;

HTTP object /E4Z B I NG & ST GBI N A LLG, 4443 hash %4 () objhead -
Z:1¥), object Fl objhead M¥) 25 M) 4A & L AE varnish-dist/bin/varnishd/cache. h:

struct object {



unsigned magic;

#define OBJECT MAGIC 0x32851d42
unsigned refent; /4% hash 45 #4445 | FH U 5
unsigned xid;
struct objhead *objhead; /*f7fifi 1% objecct 1] objhead*/
struct storage *objstore; /*fFAiti I st PAZ1*/
struct objexp  *objexp; /* {74 1% object I &5 4 A/
struct ws ws_o[1]; [*A7Ai 73 [A) 45 W] storage ] N A7*/
unsigned char  *vary;
struct ban *ban; /* T2 11 i) HE2S object 1) 45 R4 44*/
unsigned pass;
unsigned response;
unsigned cacheable;  /*M4 cache? */
unsigned busy; [*ITAT? */
unsigned len; /¥ BT by AT/
double age; [EATAEI Ta]*/
double entered; [*7 */
double ttl; [¥AE AN [A) */
double grace; [ECHERT ], tt] = ttl-grace™®/
double prefetch;
double last modified; /* fix J5 FF U K 11 [R] */
struct http http[1]; /%) http &5 K4 {4/

VTAILQ_ENTRY (object) list; /* A\ [ Hidil*/
VTAILQ HEAD(, storage) store; /*object T X} W [¥] storage BA%1], A HEAS 1E—A>*/
VTAILQ HEADC( esi_bit) esibits;
double last use;
/* Prefetch */
struct object *parent;
struct object *child;
int hits; [ IR Ee/
I8

struct objhead {
unsigned magic;

#define OBJHEAD MAGIC 0x1b96615d



void *hashpriv; /*F8 7 HEAS hash A 1%/

pthread mutex t mtx;

VTAILQ_ HEAD(,object) objects;

char *hash; /*F8 7] 7= 4 hash F 7455 83 %/

unsigned hashlen; /*hash K&, %5F sp->lhashptr*/

VTAILQ HEAD(, sess) waitinglist; /* There are one or more busy objects, wait for them */
55

object X G AL BINAF LG, — AN TTL R o A4 exp timer [MEFE
SRR object B TTL, WERCZHN, #MNER L o A& hn ] A X i T WA
object JLIZHINE? CAMBREZIIMA object, LUK LI object HHR IR ?
Varnish FH 221 2 2E PSR (W 3. 1) o ZE5 IR & XAE Varnish-dist/bin/
varnishd/cache expire. c:
static struct binheap *exp heap;
static MTX exp_mitx;

struct objexp {

unsigned magic;
#define OBJEXP _MAGIC 0x4d301302
struct object *obj;
double timer when; /*FBITES ] A, VE R Varnish /& H—7) deouble 177 14

KARAE A (PP EHAD ) */
const char *timer what; XL R IS 2 A s/

unsigned timer idx; [ X HER T/
VTAILQ ENTRY (objexp) list; /*VjlR] A 1%/

int on_lru; (R AT Tru PAFI R/
double Iru_stamp;

¥
static VTAILQ HEAD(,0objexp) lru = VTAILQ _HEAD INITIALIZER(Iru);

BEAh, A AAEA LS, AN — SR Y object MR, M3 ) SREms 32 22l ik
— AN LRU[4]BAZIRSE I . & A2 — M7 objexp IRERAA, BEXIEAS object BT M LA S, %
object [UERIN SR AR RGN IR RS RIR R . BTEA, BRRAEME S NAEN, %R
FIHI KB object &b i AARMET 1] I 5

3.5 session F—E T {EZ5 Ak

BFIR Varish 52 — A HTTP i KIEZ LG, sl 7 —A> session X%, EMTIRIFH
YA AT B, €A Vamish TAERBALE . BeAh ws (workspace) il seemen 4
PR A session THATHC NAE IO S5 F AR . L gh A e A varnish-
dist/bin/varnishd/cache. h:

struct sess {



unsigned magic;
#tdefine SESS MAGIC 0x2c2f9cbha
int fd; /#socket fd*/
int id; /*= fd*/
unsigned xid; /RIRESHUALEER T 5/
int restarts;
int esis;
struct worker swrk; /xR G HT TAER)ZfEx/
socklen t sockaddrlen;/*sizeof (sm—>sockaddr[0])*/
socklen t mysockaddrlen;/*sizeof (sm—>sockaddr[1])*/
struct sockaddr *sockaddr; /* (void*) (&sm—>sockaddr[0]) */
struct sockaddr *mysockaddr; /* (void*) (&sm—>sockaddr[1])*/
struct listen sock  *mylsock; /*J5n A< session HJMWr socketk/

/* formatted ascii client address */

char *addr;
char *port;
struct srcaddr *srcaddr;

/* HTTP request */
const char *doclose; /*redo with http GetHdrField()*/

struct http *http; /*&sm—>http[0]*/

struct http *http0; /*&sm—>http[1]%/

struct ws ws[1]; /*sessmem W AF 5 [T ] — B [A)+/
char *ws ses; /* WS above session data */
char *ws req; /* WS above request data */

struct http conn htc[l];

/% Timestamps, all on TIM real () timescale */

double t_open;

double t_req; /HIFRKIENIN )%/
double t resp;/*[B| I [f]*/
double t _end;

/* Acceptable grace period */
double grace;
enum step step; /®IRESHLFB*/

unsigned cur_method;



unsigned handling; /*#b¥EZE. VCL RET LOOKUP*/
unsigned char sendbody;

unsigned char wantbody;

int err code;

const char *kerr reason;

VTAILQ ENTRY (sess)  list;

struct director *director; /* sp—>vcl->director[0]%*/
struct vbe conn *vbe; /*sp—>director—>getfd(sp)*/
struct bereq *bereq; /HRIEX G G RS 4 HITE R/
struct object *obj: /%kk/

struct objhead *ob jhead;

struct VCL conf kvel; /*ALERIY) vel Bt E*/

/* Various internal stuff %/

struct sessmem *mem; /*F8 ) HoAHd AR [A] A sessmems/
struct workreq workreq;

struct acct acct;

/* pointers to hash string components */

unsigned nhashptr; /* sp—>vcl->nhashcount * 2%/
unsigned ihashptr; /* F7%% hash PR KR | HIF hash B H*/
unsigned lhashptr; /*hash length, sp—>lhashptr = 1; %/

const char skhashptr; /*WS Alloc (sp—>http—>ws, sizeof(const char *) *
(sp—>nhashptr + 1))x*/

b

struct ws {
unsigned magic;

ftdefine WS MAGIC 0x35fachb4

const char *id; /* identity : “sess” , “obj” */
char XS ; /% (S)tart of buffer */

char *f; /% (F)ree pointer */

char X1 /% (R)eserved length */

char *e; /* (E)nd of buffer %/

int overflow; /* workspace overflowed */



/*E P4 seemem KAMHC session, IXAESE A T 9D 0 16 B[R]/

struct sessmem {

unsigned magic;
#define SESSMEM_MAGIC 0x555859¢h
struct sess sess; /*A74# session HHE 7%/
struct http httpl[2];
unsigned workspace; /*params—>sess workspace*/

VTAILQ ENTRY (sessmem) list;/*38 [N K1) sessionk/

struct sockaddr storage sockaddr[2];

AFE session FUHRAE 4L worker Z6FE, AKX LE worker H 45 #4452 X WAE varnish-
dist/bin/varnishd/cache. h:

struct workreq {
VTAILQ ENTRY (workreq) list;
workfunc *func; /* wrk do cnt sess()*/

void *priv; /*$5 3 sessionk/

struct worker f{

unsigned magic;

#tdefine WORKER MAGIC 0x6391adct
struct objhead *nob jhead; /*38[n]—> ob jhead*/
struct object *nobj;  /*w—>nobj = (void *)st->ptr*/
double lastused; /& A I i)/
pthread cond t cond; /*ZZFEHi*/
VTAILQ ENTRY (worker) list; /* A%/
struct workreq *wrq; /*F8 A2 ET CAER) work iK%/
int *wfd;
unsigned werr; /* valid after WRK Flush() */
struct iovec iov[MAX TOVS];
int niov;

ssize t liov;



struct VCL conf *vel ;

struct srcaddr *srcaddr;
struct acct acct;

unsigned char *wlb, *wlp, *wle;
unsigned wlr;

b

struct wq {

unsigned magic;
#tdefine WQ MAGIC 0x606658fa
MTX mtx;

struct workerhead idle; /*Z% [ [F1ZkFEBAA*/
VTAILQ HEAD(, workreq) overflow; /*JCiEALTE workreq [ H */

unsigned nthr;

unsigned nqueue; /*HEPAEH*/
unsigned lqueue;

uintmax t ndrop;

uintmax t noverflow; /*JCiEAbEE workreq I H */
b
Varnish 2B HTTP 3 KO0 B — AN RFR I 20, Bt DCRE B 2 A2 A H 1 77 2K
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1. http://varnish.projects.linpro.no/wiki/ArchitectNotes
OSCHERBON L, VR AR AR 0 e v S, I, AN SR
http://vaoweibin2008.blog.163.com/blog/static/11031392008101132330325/

2. http://en.wikipedia.org/wiki/File system fragmentation

3. http://varnish.projects.linpro.no/wiki/VarnishInternals
4. http://en.wikipedia.org/wiki/Cache algorithms

5. http://freebsdchina.org/forum/viewtopic.php?t=37913
6. http://en.wikipedia.org/wiki/Binary_heap

1. FreeBSD H tail queue fJ5E X :
/*

* Tail queue declarations.

*/
#define VTAILQ HEAD(name, type) \
struct name { \
struct type *vtgh_first;  /* first element */ \
struct type **vtgh last; /* addr of last next element */ \
H
#define VTAILQ HEAD INITIALIZER(head) \
{ NULL, &(head).vtgh_first }
#define VTAILQ ENTRY/(type) \
struct { \
struct type *vtqe next; /* next element */ \
struct type **vtqe prev; /* address of previous next element */\
h
/*

* Tail queue functions.
*/
#define VTAILQ CONCAT(headl, head2, field) do { \
if 'VTAILQ _EMPTY (head2)) { \
*(headl)->vtqh_last = (head2)->vtqh_first; \
(head2)->vtgh_first->field.vtqe prev = (headl)->vtgh last;\


http://varnish.projects.linpro.no/wiki/ArchitectNotes
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(headl)->vtqgh_last = (head2)->vtgh last; \
VTAILQ INIT((head2)); \
} \
}+ while (0)

#define VTAILQ EMPTY (head) ((head)->vtgh_first ==NULL)

#define VTAILQ FIRST(head) ((head)->vtgh_first)

#define VTAILQ FOREACH(var, head, field) \
for ((var) = VTAILQ_ FIRST((head)); \
(var); \
(var) = VTAILQ_ NEXT((var), field))

#define VTAILQ FOREACH_SAFE(var, head, field, tvar) \
for ((var) = VTAILQ FIRST((head)); \
(var) && ((tvar) = VTAILQ NEXT((var), field), 1); \
(var) = (tvar))

#define VTAILQ FOREACH REVERSE(var, head, headname, field) \
for ((var) = VTAILQ LAST((head), headname); \
(var); \

(var) = VTAILQ PREV((var), headname, field))

#define VTAILQ FOREACH REVERSE SAFE(var, head, headname, field, tvar) \
for ((var) = VTAILQ LAST((head), headname); \
(var) && ((tvar) = VTAILQ PREV((var), headname, field), 1); \
(var) = (tvar))

#define VTAILQ INIT(head) do { \
VTAILQ FIRST((head)) = NULL,; \
(head)->vtgh last = &VTAILQ_ FIRST((head)); \

}+ while (0)

#define VTAILQ INSERT AFTER(head, listelm, elm, field) do { \

if (VTAILQ NEXT((elm), field) = VTAILQ NEXT((listelm), field)) != NULL)\
VTAILQ NEXT((elm), field)->field.vtqe prev = \



&VTAILQ NEXT((elm), field); \
else { \
(head)->vtgh last = &VTAILQ NEXT((elm), field); \
} \
VTAILQ_ NEXT((listelm), field) = (elm); \
(elm)->tield.vtge prev = &VTAILQ NEXT((listelm), field);\
}+ while (0)

#define VTAILQ INSERT BEFORE(listelm, elm, field) do { \
(elm)->tield.vtqe prev = (listelm)->field.vtqe prev; \
VTAILQ_ NEXT((elm), field) = (listelm); \
*(listelm)->field.vtqe prev = (elm); \

(listelm)->field.vtqe prev = &VTAILQ NEXT((elm), field);\
}+ while (0)

#define VTAILQ INSERT HEAD(head, elm, field) do { \
if (VTAILQ_NEXT((elm), field) = VTAILQ FIRST((head))) != NULL) \
VTAILQ_ FIRST((head))->field.vtqe prev = \
&VTAILQ NEXT((elm), field); \
else \
(head)->vtgh last = &VTAILQ NEXT((elm), field); \
VTAILQ_FIRST((head)) = (elm); \
(elm)->field.vtqe prev = &VTAILQ_ FIRST((head)); \
}+ while (0)

#define VTAILQ INSERT TAIL(head, elm, field) do { \
VTAILQ NEXT((elm), field) = NULL; \
(elm)->tield.vtqe prev = (head)->vtgh last; \
*(head)->vtgh_last = (elm); \
(head)->vtqgh last = &VTAILQ NEXT((elm), field); \

}+ while (0)

#define VTAILQ LAST(head, headname) \
(*(((struct headname *)((head)->vtgh_last))->vtgh last))

#define VTAILQ NEXT(elm, field) ((elm)->field.vtqe next)



#define VTAILQ PREV(elm, headname, field) \
(*(((struct headname *)((elm)->field.vtqe prev))->vtgh last))

#define VTAILQ REMOVE(head, elm, field) do { \
if (VTAILQ_NEXT((elm), field)) != NULL) \
VTAILQ NEXT((elm), field)->field.vtqe prev = \
(elm)->field.vtqe prev; \
else { \
(head)->vtgh last = (elm)->field.vtqe prev; \

} \
*(elm)->field.vtqe prev = VTAILQ NEXT((elm), field); \
}+ while (0)

2. Varnish JFARESH— L5 E N4 5 F8EE X
BH:Binary Heap
CLI:Command-Line Interface,part of the published Varnish-API,see "cli.h"
CNT:CeNTer

EVB:Event Variable Base
EXP:EXPire

HCL:Hash CLassic

HTC:HTtp Connection
MCF:Main ConFigure
mgt:managment

PAN:PANic

PFD:PoolFD, Poll File Description
SES:SESsion

SMF:Storage Mmaped File
SMS:Storage Mutex Synth
STV:STeVedore

TMO:TiMe Out

VBE:Varnish BackEnd
VBM:Varnish Bit Map
VBP:Varnish Backend Polling
VCA:Varnish Cache Acceptor
VCC:Varnish Configure Compile?
VCL:Varnish Configure Language
VCT:Varnish Character Type
VDI:Varnish Dlrector
VEV:Varnish Event Variable
VLU:Varnish Line Up
VPF:Varnish PID File
VSB:Varnish Storage Buffer
VSS:Varnish addreSS?
VSL:Varnish Share-memory Log
VTAILQ:Varnish Tail Queue,
WQ:Work Queue

WRK:WoRKer



WSL:Worker Share-emory Log
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