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## 4270392821 : MAJOR COMPUTER SCIENCE
KEY WORD: WEB CACHE/PERFORMANCE/SQUID
NUCHJARIN OAJPRU: THE PERFORMANCE MEASUREMENT AND ANALYSIS OF SQUID AT
MODULE-LEVEL , THESIS ADVISOR : DRINATAWUT NUPAIROJ, 104 pp. ISBN 974-17-
1194-8.

The growth of the internet has resulted in an increasing number of users accessing large
amount of data from server. This has resulted to the increasing of server loads. The development of
web caching is an attempt to reduce server load by allowing users to obtain objects from the cache
instead of going directly to the server. Squid is a high performance web caching widely used to
increase web service performance and reduce internet connection cost. The bake-off benchmark
indicates that performance of squid when there are more than 80 request/Sec. Many researches
have been addressed squid’s performance. However, they treat squid as a black-box which prevents
them to explain how the time increases.

This thesis has focused on measuring the elapsed time of the client request spending inside
squid and analyzing squid at module-level. The results can be used for improving the performance of
squid.The results indicate each request spends large overhead in network management modules.
Thus, to improve the squid performance, the network overhead must be addressed first. The overhead

in server, storage management, and client management can be optimized after that.
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comm_open 1.14 1.22 1.59 a8 1.68 1.39 1.43 1.36 1.44 1.26
clientdb 0.21 0.14 0.18 0.20 0.08 0.20 0.19 0.17 0.20 0.31
Established

commConnect | 3657.04 | 5463.01 | 6531.63 | 5838.21 | 7045.84 | 7100.41 | 7023.95 | 7316.30 | 6304.25 | 6069.66
Start

commConnect 0.27 0.24 0.35 0.32 0.44 0.34 0.33 0.24 0.13 0.14

Handle

comm_write 240.87 | 617.91 | 1230.99 | 1714.79 | 1907.56 | 1669.46 | 746.49 | 201.89 0.07 0.46
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comm_open 0.03 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02

clientdbEstablished 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00-|:0.00 | 0.01

commConnectStart 93.7889.82 | 84.12 | 77.28 | 78.68 | 81.88 | 90.37 | 97.29 | 99.97 | 99.96

commConnectHandle | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

comm_write 6.18 | 10.16 | 15.85 22.70 | 21.30 | 18.10 | 9.60 | 2.68 | 0.00 | 0.01
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amgInnssasaa 10 20 30 40 50 60 70 80 90 100

Wenduns¥inau

fwdStart 13.12 | 1291 | 1417 | 13.99 | 14.76 | 13.43 | 1458 | 13.73 | 14.87 | 15.29
fwdStartComplete 0.34 | 016 | 019 | 0.19 | 023 | 031 | 0.19 | 022 | 0.10 | 0.22
fwdConnectStart 12.41 | 11.97 | 13.37 | 13.27 | 13.75 | 12.77 | 12.79 | 12.15 | 12.29 | 12.22
fwdDispatch 0.34 | 066 | 127 | 081 | 112 | 1.04 | 070 | 087 | 121 | 1.02
httpStart 2.50 1.78 2.09 2.29 2.41 2.08 2.23 2.57 2.25 212

httpBuildRequestPrefix 10.48 { 10.31 | 11.67 | 11.66 | 12.05 | 11.01 | 11.40 | 10.74 | 11.44 | 10.96

httpSendRequest 3.03 | 3.48 | 4.11 456 | 438 | 443 | 443 | 450 | 479 | 4.49

httpBuildRequestHeader | 26.36 | 32.77 | 32.93 | 36.97 | 35.00 | 35.70 | 34.90 | 32.65 | 33.98 | 33.59

httpSendComplete 1.71 2.23 206 | 2568 | 238 | 285 | 248 | 288 | 274 | 2.78

httpReadReply 413.45| 343.66 | 467.28 | 457.04 | 453.41 | 417.64 | 415.73 | 393.32 | 401.09 | 412.98

httoProcessReplyHeader | 70.32 | 69.82 | 73.34 | 71.76 | 74.62 | 75.43 | 75.20 | 73.48 | 75.90 | 76.09
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AnsINIg5a91al 10 20 30 40 50 60 70 80 90 100
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fwdStart 237 | 263 | 228 | 227 | 240 | 233 | 254 | 2.51 2.65 2.68
fwdStartComplete 0.06 | 0.03 | 0.03 | 0.03 | 0.04 | 0.05 | 0.03 | 0.04 | 0.02 0.04
fwdConnectStart 224 | 244 | 215 | 216 | 224 | 222 | 223 | 222 | 219 2.14
fwdDispatch 0.06 | 0.20 | 0.20 | 0.13 | 0.18 | 0.18 | 0.12 | 0.16 | 0.22 0.18
httpStart 0.45 | 0.36 | 0.34 | 0.37 | 0.39 | 0.36 | 0.39 | 047 | 0.40 0.37
httpBuildRequestPrefix 1.89| 210 | 1.87 | 1.90 | 1.96 | 1.91 | 1.98 | 1.96 | 2.04 1.92
httpSendRequest 0.55 | 0.71 | 066 | 0.74 | 0.71 | 0.77 | 0.77 | 0.82 | 0.86 0.78
httpBuildRequestHeader 476 | 6.69 | 529 | 6.01 | 570 | 6.19 | 6.07 | 597 | 6.06 5.88
httpSendComplete 0.31 | 046 | 0.33 | 042 | 0.39 | 049 | 043 | 053 | 049 0.49
httpReadReply 74.62 | 70.13 | 75.07 | 74.30 | 73.83 | 72.42 | 72.35 | 71.89 | 71.54 | 72.23
httpProcessReplyHeader 12.69 | 14.25| 11.78 | 11.67 | 12.15| 13.08 | 13.09 | 13.43 | 13.54 | 13.31
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< o o A a | A
‘MLNﬂ’]?'ﬂ\‘]ﬂ]'ﬂﬂEML@ﬁuLLUUﬂf]?V]@@@Q?J@QLUﬂ'ﬂ@W (Nf]ulﬂﬁ‘ﬂsﬂqﬂ)

AansINIs5a9al 10 20 30 40 50 60 70 80 90 100
Wandun19¥i197u
storeCreateEntry 13.14 |1 13.84 |1 12.83112.95| 13.69 | 14.39 | 14.32 | 14.11 | 14.51 | 14.79
StoreAppen 7.44 |12.18 | 14.76 | 14.96 | 13.97 [ 11.36 | 11.40 | 8.06 | 10.49| 10.78
storeComplete 272 | 470 | 585 | 7.82 | 849 | 9.20 [ 11.55|12.33| 12.60 | 13.35
storeGet 0.83 | 0.92 | 1.27 | 1.66 | 1.71 1.73 1 200 | 214 | 253 | 2.78
storeClientCopy 2.66 | 5.08 | 9.00 | 590 | 541 | 4.27 | 4.76 | 4.69 | 4.38 | 4.39
storeSwapOut 34.11 | 54.27 | 59.32 | 65.17 | 64.32 | 62.89 | 66.48 | 62.58 | 63.11 | 67.94
storeSwapOutAble 0.19 | 132 | 1.04 | 193 | 1.39 | 1.24 | 1.28 | 0.70 | 0.96 | 1.50
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ANTINTSRIURD 10 20 30 40 50 60 70 80 90 100
Wendun1svinanu
storeCreateEntry 21.51 14,99 | 12.33 | 11.73 | 12.56 | 13.70 | 12.81 | 13.49 | 13.364 12.81
storeAppend 12.18 | 13.19 | 14.18 | 13.55 | 12.82 | 10.81 10.20 7.70 9.658 9.34
storeComplete 4.45 5.09 5.62 7.08 7.79 8.76 10.33 | 11.79 | 11.605 11.56
storeGet 1.36 0.99 1.22 1.50 157 1.64 1.79 2.05 2.328 2.40
storeClientCopy 4.36 5.50 8.65 5.36 4.97 4.06 4.25 4.48 4.038 3.80
storeSwapOut 55.84 | 58.78 | 57.00 | 59.03 | 59.02 | 59.86 | 59.48 | 59.83 | 58.126 58.82
storeSwapOutAble 0.31 1.45 0.99 1.74 1.28 1.18 1.15 0.66 0.882 1.30
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N19NAABITBdLLIARAN (HNULATRLUNE)

ARIINT4B9UD 10 20 30 40 50 60 70 80 90 100
Wandun1syinanu
clientHttpConnectionOpen | 0.00006 | 0.00003 | 0.00003 | 0.00002 | 0.00002 | 0.00001 | 0.00001 | 0.00001 | 0.00001 | 0.00001
httpAccept 0.58 113 0.86 0.90 0.86 0.93 0.83 0.93 0.94 0.95
clientReadRequest 52.12 30.67 56.79 59.44 62.35 58.69 58.76 57.89 59.71 58.32
clientAccessCheck 4.59 7.83 4.54 4.56 5.43 5.34 5.63 5.92 6.47 6.70
clientRedirectDone 5.53 6.11 5.94 5.67 ) 5.29 5.25 5.76 5.85 5.45
clientProcessRequest 9.63 6.86 8.47 8.02 8.63 8.83 8.39 8.2 8.65 8.70
clientCacheHit 4.97 4.99 4.34 4.23 6.37 5.78 523 6.03 5.12 5.26
clientProcessMiss 3.72 5.16 3.81 4.63 8136 8.55 4.18 3.71 3.59 3.87

A15199 5.10 nandilafidusnigldinanuasiiaiduludaunisfinsalaaiausingdl

REULILNNYAaed1adtAfa (BNUWATaN8)

ANTINISSBIUR 10 20 30 40 50 60 70 80 90 100
Wandun19vinau
clientHttpConnection 0.00007 0.00005 | 0.00003 | 0.00002 | 0.00001. [ 0.00001 | 0.00001 | 0.00001 | 0.00001 | 0.00001
Open
httpAccept 0.72 1.80 1.02 1.03 0.93 1.05 0.94 1.05 1.04 1.06
clientReadRequest 64.23 48.87 67.01 67.97 67.06 66.39 66.57 65.46 66.10 65.34
clientAccessCheck 5.66 12.48 5.36 5.21 5.84 6.04 6.38 6.69 7.16 7.51
clientRedirectDone 6.82 9.73 7.01 6.48 6.44 5.98 5.95 6.51 6.48 6.11
clientProcess 11.87 10.93 9.99 9.17 9.28 9.99 9.50 9.27 9.58 9.75
Request
clientCacheHit 6.13 7.96 5.12 4.84 6.85 6.54 5.92 6.82 5.67 5.90
clientProcessMiss 4.58 8.23 4.50 5.29 3.60 4.02 4.74 4.20 3.97 4.34
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o Addlunsiuanin
J/squid

o Mdnmsiuduinanamdaugliing
Jpolysrv --config /usr/local/polygraph/workloads/polymix-2.pg --verb_Ivl 10 --
cfg_dirs  /usr/local/polygraph/workloads/include --log /tmp/s20.log

o Fndmssuiuinansndoudld
[/polyclt --config /usr/local/polygraph/workloads/polymix-2.pg --verb_Ivl 10 —
cfg_dirs /usr/local/polygraph/workloads/include --log /tmp/c5.log --proxy
161.200.93.168:3128

o dimssnaadlefivennsd Ingld aka tool 2e9fulNaENIM
Jaka interface <uineiadlefiuaninsafisnaes>
14 /aka ethO0 10.167.129-131.1-50

eth0 HIUALNATINANITALALS

L%

o mstmunlafueninsd FANEUEZMSIIMUAGIE
sduuy @ines  10.x.129-131.x-x
TARLaUE  10.X.X-XXX
x e WS ees daw 120-131 asifugasniifmnls
dwsunesaedlafiuennsaludaidudimines
o gasnsAINMEIIuIasiaalBuALaIEsaesiian1siaaslafilaninsa
Tun15a5198n51M155249
® UIUEINET = 500 + Req_Rate/10
e quuladiaus = 2.5 * Reg. Rate
request._rate MNAEReS AN FetereRun I d e T aes i
- 10F¥eswe il §ldadasinsdnaeslafludoniidud Mioedivinty
MUITTNLIET = 500

auulpdleus = 25
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o Tasnsssdayavaslisunsuaninildannudaya

1. StoreEntry
struct _StoreEntry {

hash_link hash; /* must be first */

MemObject *mem_obj;

RemovalPolicyNode repl;

time_t timestamp;

time_t lastref;

time_t expires;

time_t lastmod;

size_t swap_file_sz;

u_short refcount;

u_short flags;

sfileno swap_filen:25;

sdirno swap_dirn:7;

u_short lock_count; /* Assume < 65536! */

mem_status_t mem_status:3;

ping_status_t ping_status:3;

store_status_t store_status:3;

swap_status_t swap_status:3;

2. storelOState

struct _storelOState {
sdirno swap_dirn;

sfileno swap_filen;

StoreEntry *e; /* Need this so the FS layers can play god */

mode_t mode;

size_t st_size; /* do stat(2) after read open */
off_t offset; /* current on-disk offset pointer */
STENCB *file_callback; /* called on delayed sfileno assignments */

STIOCB *callback;
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3.

void *callback_data;
struct {
STRCB *callback;
void *callback_data;
} read;
struct {
unsigned int closing:1; /* debugging aid */
} flags;

void *fsstate;

SwapDir

struct _SwapDir {

char *type;
int cur_size;
int low_size;
int max_size;

char *path;

int index; /* This entry's index into the swapDirs array */

int suggest;
ssize_t max_objsize;
RemovalPolicy *repl;
int removals;
int scanned;
struct {
unsigned int selected:1;

unsigned int read_only:1;

} flags;

STINIT *init; /* Initialise the fs */

STNEWFS *newfs; /* Create a new fs */
STDUMP *dump; /* Dump fs config snippet */

STFREE *freefs; /* Free the fs data */
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STDBLCHECK *dblcheck; /* Double check the obj integrity */
STSTATES *statfs; /* Dump fs statistics */
STMAINTAINFS *maintainfs;/* Replacement maintainence */
STCHECKOBJ *checkobj; /* Check if the fs will store an object */
/* These two are notifications */
STREFOBJ *refobj; /* Reference this object */
STUNREFOBJ *unrefobj;  /* Unreference this object */
STCALLBACK *callback; /* Handle pending callbacks */
STSYNC *sync; /* Sync the directory */
struct {
STOBJCREATE *create;
STOBJOPEN *open;
STOBJCLOSE *closeg;
STOBJREAD *read;
STOBJWRITE *write;
STOBJUNLINK *unlink;
} obj;
struct {
STLOGOPEN *open;
STLOGCLOSE *close;
STLOGWRITE *write;
struct {
STLOGCLEANSTART *start;
STLOGCLEANNEXTENTRY *nextentry;
STLOGCLEANWRITE *write;
STLOGCLEANDONE *done;
void *state;
} clean;
int writes_since_clean;
} log;

struct {
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w = L4 a
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Status IEN1TABLINAL

Bytes PUAURITDYA

Method J8n5esvadays

URL flatansienarsiivinis¥ecse

rfc931 Geuanedldninns¥esedaya

Type mﬁmm%yﬂaﬁﬁﬁmﬁfam

855292183l b1 (Client Request Methods)

GET  fhidanmsfissyliiindesnani@sinesuazddeyaliiodfoss

HEAD  Adaerfusnds GET usszyWidfnesdedayaiansi Tgnuiawinu
POST lunisdedayaannildludagliznag

DELETE iflunsszylsfidsninesauyensueaiinnuusifeanannidsines

PUT Wugiluuundsfesaadieiy POST usluiuitianld

TRACE ilugiluuinnsfasaeinerinnisGangdaninuaess lilunisdesae
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