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The Effect of C Language Output Method to the Performance of CGI
Gateway in the UNIX Systems

Hyung-Bong Lee" - Yeon-Chul Jeong™ - Ki-Hyeon Kweon™

ABSTRACT

CGI is a standard interface rule between web server and gateway devised for the gateway’s standard output to replace a static web document
in UNIX envirenment., So, it is common to use standard I/O statements provided by the programming language for the CGI gateway. But the
standard I/O mechanism is one of buffer strategies that arc designed transparently to operating system and optimized for generic cases. This
means that it may be useful to apply another optimization to the standard I/O environment in CGI gateway. In this paper, we introduced standard
output method and file output method as the two output optimization areas for CGI gateways written in C language in the UNIX/LINUX systems,
and applied the proposed methods of each area to Debian LINUX, IBM AIX, SUN Solaris, Digital UNIX respectively. Then we analyzed the
effect of them focused on execution time. The results were different from operating system to operating system. Compared to normal situation,
the best case of standard output arca showed about 10% improvement and the worst case showed 60% degradation in file output area where

some performance improvements were expected,
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Qutput Buffer), Ii¥ &3 HI{{File Output Buffer)

1.4 E ZaloldE-Mn 2]y} FEEY,
Z=%7] 99 F8 HFAHE Ao THY Tl AW
A2 71, $EA, g GelM Aol BE JRA|AE] e HTML=Z #dd agd 4 fEs ddef A%
g gAor THHD vk §E ouloA ¢ HHL Fe & Eoris, ALl gAo] S o wied Y 1YL
ojdE Ap 2l ¥id  lod FuleldlEs A glojAq Fal = Feo] FFel Zoldeh aelut oy
7} HTTP % Z2EZ1]E ArEdosy ZeoldET) e Aaziztor wWalals HA AR TS 27 o=
54 AFel 7lze F537 Fevhs doM dEAR AWE ATEAL, ASe Bt AARez gda)
FoHEUA ARE UE e dAE 7 CAl
?i %lﬁg uﬂ}ijﬂ i‘fwiyﬁﬁ EE (Common Gate way Interface) ¥A& T8id A4S 2
T e 7] allM, (1 D o) 2AE EA 9 thale] A

w=HHA 004 69 9%, AR D 20044 11Y 189

14/



148 FEMIIS==FEX C H12-CH M1=12005.2)

S U CGLAEA D AU Adgel g
4 oi¥sg dae § 0 Teade) 2 4w 3
Ao FANE GUT F YRS noke 9 s 2o

# Apole] E£F A& FForolu3]

SHHHR

(O:file descriptor

CGlE Az
7 o] =& #do] gl 2 g % opelgh £,

RE fHs &28 wAdes {3 gled 1

* CGI 7AAc|Es)ole] B4
9 A A" 49 v R CGL Z2ad0] ay
g djojr} A Ale|Eso1E wW A Z HAjzte] gk

e 59 AWz}

BRE -28& 29AA9 g A% 242 openl),
create(), pipe(}, socket () 5ol Q& o= A5 2wz
g ARgle o] o] At oFA ol Ad AgAs £
213 ZFA=Y 27l wel dupl), fentl) 5 FAAHA
AFL B3 =4 WEw #AE + Adrh

o 3 A¥ze §3A

RE DA By T2 A0 k() Q3 ols) A
A o] o ¢-£8E A% g Huze SEE A4
7h gl ¥ agE fAdnh gdd M2 A48 CGl A
golx ¢ AWzt e B AEASS age A

T 9-29 %Y HEd

929 HEAd A9 Sdd Zrage] A¢
ARE 998 F9d AR, A ZAE 29¢ I3 42
1} gy 9F AR B ZlTaL “ﬂ H” "a‘% s M9

a 5 20120 AUAE BH0, oF 32 AwA
£ HY ZzAAE YRE PR Az 970
weh 7 MEY ), EAD Gl § e §-29
23 & sgel Agslel Rgweh CGl Aol
A% (28 D# 2ol g MWL FZ Tolx BAG Y
sfol 4EE WY AWA 0, 1, 27 Fold AHE HuT
5 mebd, CGI AelEdelzel s e 3 st of

olZE T3 Wesh Wio] Hu Alojedol2NHe X
& 29 do|=xE an B Mol ks

m

& S’J '*——“I ol B e g

o grolreele X §-EY A A¥EA 0,

1, 27F et ok Ae dHE2 -2 AAAE 4
gAY, £F o-£8 XAl stdin, stdout, stderrE A}
28 gets(), printfO, fgets(), fprintf() §¢ go]lB gl &
Ty, QWHOE C Aoz FYSE CGl Ao Ed el
EF 429 golBH s AL wiEsE @y
4 248 283d,

RE 59 dolmajale egAAel £UsA A8
Foolwg 448 BAAY W AT T aiie)r) ME
o CGL &Yl A2 45 PP AT = e 3

Ha 5727 4 A0 F, EE R Zgjo]
71eeg Agste EGA ‘Q—rEJr Q14 shell ¥Alel
el woit} siflort, skl I A AL FAd

gelde i elue s ARESA ¥UST o o L
s & T Jdus Aot HfE CGI AclEd I8
ol &% e Auae] Ae s wd HES ¢lolA R
* FHE F48tE A4 % HHEEHE AEA] WS, 9y
HeE golulal @3 FFAA oA A3 &4 ’“X]i
daste ez Adsd dRg Ba 47 g0l 4%
ol gabgicke Abdol duld sledllis] o W 94
Ao 7 BAd gt 2 g397} EH‘Jr’“ T Uth

o &M CGI AelEdele] £ HE&g A
ANE 9% BF #4979 oY MqH2E A% HBd 92
2 B5ste] 2h oyl M WES wasin O uts
& Debian LINUX, SUN Solaris, IBM AIX, Digital UNIX
5 v A HEste ZF SAAAER 7pg g
WA dpeke A AFH, o] & 98] 2dA B AT, &
+ F 9429 AAYES AAAE ol T8
o A ge WA g HY F4E S IMMEH A
UEL dHRx 3F9H CGlL AelEsdlels 28 A%S
A& £ A& WasEs mAsH, 434 Ake 7N

‘

0 zr SAAAC] FUsPA Agsle] 248 4B
3 ow g AdE Edz 4 eAAE AR

A 16}" A a9 A% 6%

[+

2. 3 dF, 44 2F Y &3 X MMF dlHUE

21 2 AT

Y M2 Ay gAE 3 e A, el B4
Ay 72 WESA ZREFZ Y £y Ad 5 2
AW Hotg e B 4 qld. AL Edejdealt A
el g FAE AANZE st dEH 2§94
o Bue Zolye ANEEA 7Y eu® dtield &
Fri4-6], —ro} Bt goko M 9 AE Al2EE B
o7 FEAZ T IS RIE geHoF R
Aab dAt7p o) Fo]A2l6 9], ¢ M8l T2 FofllA= &

A A sl 8 shoa] FHEe ¢ MM T2 B2 rd
of ¥ @¢s) ol FolATHI0-13]. TREF B o) Fa 4



ol 7h4l FobolME 9 Mul2 g4 £4& T’ TCPAP
ZZEE HA4s 94 g oFHel4de AW 9%
AAA Y 7% HeH14, 15001 § A F e Aol AA
391 T216-18]4 B FA7t o] Foj Ak

53] [16-18]2 CGI #A0A 2 &5 AolEdo] +
Worel] Bg dTEAM B =83 $do] Wt [16)& CGl EE
2ol N A4 whE 2ES AAF §7 g3 o
MAE HEsld 33 T2 a9 943 FES: g g
ge] Aujz Fate = =g ST, [17]& CGl 2219
o] FFE JFE FANANE T2HA B4 g By
& ARAAN S8 (2 29} 2] CG1 E22A S 7S
B (Light Gateway, LGW)# 7] & 5 E2(Heavy Gateway,
HGW)e 2 e8] HGW2 HZo2 F2A7 1 7p &
FETE AR A7 £4 AW LAdN, LGWe
HGW Atole] 717 gapAQl 4l wekg Aotsbs]vh

Fo{n r-[()

17194 AR LGWSH HGW Abol9) 4 4
Ael, (2% 3 2ol LW ¢ Muziy
e HE Y-EFY Y 4EAE HGWIA W
HGWE2 8912 % 39 49452 49 428 &
Bo2A & A5 Y5 E TP SendFD B

J1+ w5
rir
£ =

e
oo

A B e e
43 QP gote] e

TCR/IP UNEX
LAN Domain—
22
221 %

Guinel g2 3ee (1Y D% 2ol A 2

5 %%g_g;;zagz} SAAA Aol A W H Y] %e AFE}
3o o 3y 5XE g3 2419l

& AN C 2 B 2y

Ol CGI AIDIESIOl g0 Oikls &8 149
e N2 E2 NE Fao 9F A5
AR Z2del age dolHE A% o2
= ol TYAANA i FA A 3 B
e dggel & WA 94 sl #Avel A
I ol Ao FEASNT 1 ol gAAAA A9
#7) 98 N2y 5gol BE Yol 27| Rl

e )

o gkt 28 A A (discipline)d] H&

ARG} Mg ZE2IPo] FHeHE dojee) 4A
of e} 55T A¥E N4 F Uk F B wEF
Az BE 2 98l dolErt 2989 o guvt e
g % 29 folEr #4449 977 24L BHse A
Ho] BEHY + gtk

§ I‘=’E'.1E‘.I | printt(),gets(), ... |
§‘

| read() write(), ... ‘

TEI&E! H iH (buffer cach:e_)_} p—) @

_11 4 20 HIH (m_buf)

E"‘aj:amg HIH (clist) :l =0

O file descriptor THFOIE B i (buffer cache) : D

(32 4) R~ BEE Q-3 oHUS

BeYE B9
B cﬂomé— 34 ooﬂxawoﬂ AR AANE B
ol AH20L

(B 1) §da BE 59 HIIN 9

S8R ¥ 3 @3 u =B
S 0 ¥ | (D3 EF 24012200} Baists
( IOFBF) = Y 37 A2 s HBGHAC

JFHIHIF XS HIZA HIH W8 &
E 2SI Mo sl EEED

Shitel chelf) SEZHUL HHI B&
WA HESHACHI HE HES &Y
HHo B BCh

HHE AtSctAl 20 BEE 2tol=2gel
ol #g= LE CCIEHE 242 287
Hoj ®gstly

2hol Iy &
(_IOLBF)

H HIH &
(_IONBF)

9 HFo 7|2 44

¢ &YW golHyeE: WAyt 27 #2E ¢ ¥
2>oﬂ Foizl A A BEE 7b7h v E(default) o2 AAH
FeH20].

[ ]
‘i‘N HN



150 E2Xclgzi=EX C H12-CH M1=(20052)

(B 2> BF ojoi=2ip|y -84 i 7|2 4%

gzgs N B4 =

MBS | RS BXO RN D2 2F HH Y0
Lt 2t B && Z SIS W50 e
Ch S, EOIZ0IL SA HOIE ZXY A
2ol WH BME MEsD, 0 ANS

| & 28 HHEMES X80

fl

l_—— -
HIH 2% malloc()E MESIH & Y HHE &%
s},
HIH 32 BdE=E HHS 222 AlA" 43 Al &

HE i(stdio.hMll BE BUFSIZ)E MBS
Ct.

e B3 &3 nH9 9o 44

z2ad A= Hxe dolyrt #8957 JH set-
buf(), setvbuf(), setbuffer() & A&l "1 <E 2>9] 44
FEES gAY RE YA WA = {20

23 S MR HUE
MMF(Memory Mapped Filel21i= 8 (29 59 (@9
Zol |2~z JJ'?JE ARgAE Y] F A A
read(), write) % -8 Al2g &% N T4 FEUe
2 74 =4 31}3 P HHog AEIGih o] HP-
ofg] R A 4?} b ) %"%7} folajA= F %
e dg 5 9ok - : ]
1

9
HA (2 5 (bQP Zo] LAl A 2F] g

=
H)E gl 4% % anonymous MMEFZE 2 ALE- U]
MBI YL ALY I MBI HeTAAE Y
et | 5 Tt
[data | = data | »
m;;zleap - e &@:
. @cihg g—.; ‘mmao = | bufter
bp|stack | = bD stack | =
SN — - - n__
fd=open(“file”, ..): ‘ mp=mmap (... .ANON, .. ):
mp=mmap(..., fd, ...): memcpy{mp, bp, size):
. memcpy{mp. bp. size): | memcpy(bp, mp, size): |

(a) normal MMF (b) anonymous MMF

(38 5) MMF 7

3. 2% &9 v{m e MMF7I CGl AHIo|lEHo] H&o
ol H¥
dgHel CGl Z2agel 238 97 49 239 ¥
A olsol e <E 2>of Ay EF 2 wEd of
@ 44 FREE BF CGL AEd el el 93

a5 sl

31 68 BHe o
(223 Dol thEhek Ehsh el CGI Ao)Efleldl Wi
Zee § Mg Aag selm 3Ae 4gslel 9ok

el N'

ol Z% @) M Aot v By FHL g #
Ao njgted Al T wE Feto] & FRte] ¢l
o wekA RE grelHe]gst ofxe] 7[EoR a}
Eo9d v Aol A Mot adH & H
H AL 488 4% (28 6% ol F kA ®EF o
7hs sttt (a) WA M= Bt B Ae =7 HH Y
5 2L YA g 28 RE2 A AR
o (b s W HE g4 93 A5 B

A

2

2A) EH@Th o B9 WA PR wve) A4
Age 4 9yl WEe] T oAe Aad xEol Bad

o,

W WA |

(b) H-IIHR} SE &Y

(2% 6) & v Yo £

32 BT el W
W sdsl BEE ez oE ase Ws 9 g
¥ 7H Zwelq 49g 4 glg

3.2.1 W =7]
Mo Ao ddd 2¢ 3Ae] B4 Axd 53
Bl A9 Z & Ak (Y DY CGL Aol Eslel )
R F¥o] do]Z FAd AdHe] glemz ‘HJH !

o Biu e ool F A &

MMFOH QIGL Al 2El o3
Ao e m3H & 9l

Hell A CGI 2239

o XF 29 Wz g2 BT

(18] Dol @AY &9 WA AFEA dYe] EAE
A%, My AA7t 89 o O Jjge] copyin(el ¢F
G Bapzp o] fojziof stz Fgre] gl

S CLa 7e] ()9 o] MMES] sl 22 8]ss



2| A
FT=

A2-HUM C o1

2 2H0| Col HOIERIO sl OlXls 487 151

(F P HoE BE 5 ¥ T B wHE

sag o= oozl 2} Wed ok woa o % @ <H 2>8 212 €38 O A28 {default)
747 Abele] $d& AHzF HAMcopyin(), copyout())9 @ (3% 72 (D)2 Z0| AIAE HS HHE X3!
MMFe] Ao 2t EZ | ®(0=6)2 vY @8 (12 92 (a2 20l 73
o 5101 Z2 2101E2RI2IT AEE
- ;5; e @ (22 6)2] W (bYE (12 9)2 (b) 2t 20| 3
L )‘)‘P‘EPW wE | 510 &2 clolzeielE Al
EEEER = ® Er®
Nwrite()=> write
-unlllu---c?olpyrrnr le bcopy() @ ®+@
e gg @ (D8 8)2) S (a)Ofl 2IBt e AHIA
1 s | @ (DR 810 el (b)oll 28t T b~
ool =& X|
=P

(a) AFEX 2 2-&2 HIY (b) AIAES 2 &S HIY

(78 7) EF 53 smgelol 450 s o
N EC EIEEEREE T R

g BAY oluA, e wEnte) 5o 13
NE R BAAA U wE W AE F S o)
Fah AEAL PYA (2 B (@i A=y
el ES A el 4 W 9o
oA AlzE o9 dol wdE BARG. ol
ezt F We] ¥AF s wdd (g
(b)sh 2ol MMF& olg3te] A2d o] 92
R AAE AR olgHW B we U 3

5ot
:2?:“9.

e
V?

o TP i

_\9,-10-501'&
Moo e oy s 2l Fn

-g
B

v

ohl:

fd = open{“file”, ...):
while (1) {
n = read(fd, buf, size):@®
if (n <= 0) break:
write(fileno(stdout),buf,n):@
}

(a) BSHQ MY HHIA

p

L =]

rnp=rnmap('fi|e'. L@ . llllli..g..nd

for (cp=mp: cp<mptsize: cpt+=BUFSIZ) @ A0copy

{ MO ZHH

, write(fileno(stdout).cp.BUFSIZ): (@ = P\%
(b) MMFE& 0128t Il AHIA

L

)

[
o
o)
T

TZO10] T MH|2 M0 DIRE A

[=]

(:1%? 6), (f 47, (0¥ JRFH A T 7id
e d8 A 54 dAss 58 RopdE 2 EEd
Aote 28 WSS <& 3> 8%sth oA o
2 U ES Aok olfiz olF 7r WHEe BE
LGAAAAY TS AAE BHAA 2 T U7 o
Eolrh.

static char pbuf[PBSIZ+128], *cp = pbuf, ep = pbuf+PESIZ;
Printf(char *fmt, char *al,! | Printf(char *fmt, char *al, |

char *a2, char *a3) char *a2, char »a3)
{ {
int n; int
n = sprintf(cp,al,a2,al); n = sprintf{cp,at,a2,a3);
if (cotn<ep) if {p+n<ep)
p+=n: om+=n
else { else {
write(1, pbuf, PBSIZ): n={cop+n) —ep;
= {cp +n) — en: write(1, pouf,
memcpy(pbuf, ep. n); PBSIZ +n);
. p=pbuf t i o = phuf;
i} }

(b) 2 _(b)

H (a)2t (b)e] 78

41 M5 %

ki
o
>
o
ot
N

4.1.1 4% A%

o] wielA #AE T e A ARk (1Y Do

CGI AlelEg o7} <F 3> Agry 2zt Ze uhdof
el <HE 4>e vdd oz F9AA oM dHE A
Al dolBl(D~@v A HE(®D, Bre] Ho 1&% &
Ao quta AgEs d 285 AR ZE w4
2% o xe]l e Azholt), 11 M Al7F HE } 7}
+gAA o HHe 29 0y AL 9 J|gor H4E
=

419 M&t )\]fs} }\]AEﬂ i}ﬁ

<E 3>9 WS ulel T &8 9 g9 28 A%
& 3T APE Aladsg <J£ >0 gorstga <X
5xeli= o1& Alz=glefl gAd A zzte 2 4

e Bt



152 HEHoI=ts= 22X ¢ H12-CH WMI1=(2005.2)

(B & 95 55 Uy A28

g8 28 HH TE2HA =zl
LG-I1BM Debian Pentium 11l 756MB
PC 8478 LINUX 2.4.18 1GHz
IBM RS/ IBM AlX PowerPC 64M
6000 WS140 | 4.3 604e 233MHz
SUN Enter— SUN Solaris UltraSparc-II, 128MB
prise 250 5.7 300MHz
DEC Alpha Digital Tru64 Alpha EV67 512M8B
Server DS20 | UNIX 4.0F 500MHz

(B 5) (E 4ol 2ENHE 712 42 U

conn [oome | 2a ] e | du
Debian LINUX 8K s (a) 4K
IBM AIX 4K s (b) 32K
SUN Solaris 1K 2t (a) 64K
Digital UNIX 8K Jts (b) 64K

4.1.3 4% E 7

CGI AlolEslo)iz <& 3>0] #HE 7hzre o] o
B O~®2 Aot BUe A4E (27 108 AN 2
SANAE fein 20008 FEw, @ B9 AYes
IK~3M =7)9] H2E 3dE& 10003 IBM AIX2} SUN

Solarisel A= A% A% BHR 30082 SANYS) &
Geie] U Aol KAILE AUHUG, of 4 AL G
WEe obds] DB QEiAela v F F £
AES HQe] P45 < 4> BE LAAAAN §
e 2P0 AFY 5 YR ol

[#HAR : 229 135/1 -]

2003/06/20(=) FEES
2003/06/20(3) Digs
200/06/1%5)  OigE
005/061%2)  Digs=
2003/08/133)  OigsE
2003/06/12%)  Oi2E
2003/08/11(=) Oigs
2003/06/1 1(%:) 13
2003/06/1AK) oEs
2003/07/25(2) as

2003/06/0%( &) oigs
2003/06/01(%) e
2003/06/0( &) k-1 3
2003/06/04{ ) 2HZ
2003/06/05(2 ) ogsE

XpmE =Uskall™

XrE 23S0

¥ UH HA

T EE ETHA SHHAL,

X v QOEIX 283HA

XY AYSEs.

¥TYEE YO0s 2% HAL

XTH W 88 432As wE FogHY
¥xre B O e

¥¥H K ¥iIds &3 AN

X v E YN0E A"AZ,..

X Pl E SUASNU0 HHOA SSLIC
¥rHE W OEEOSECHA

xwn B 4. 34 JE0

xrhe B Sad BHM ORI SRHE

nEeeEEone R EEEE Y
PRERASS29888T2 S

(38 10) M5 ZH0| ARBE HAL H2

® DbConnect(user/passwd) : DBol %4 ghry,

® GetCount() : DBl A4l AlA] s22] &

® GetLine(n) : n=00]"d A4 2ol d$t 7 Hcursor)E 7H
Wakal, n= 1o|d AME HAFCE n>00H ?’“H ks
5l ?1*19“13 n-1Ae AA 24 AW 9 F g
g SH

® DbRelease() : DB #H&£& sjA5kc}

M iz

EF (Y Dol 59 48§ AvE 2dE AHEE BT
CGL AlejE=sole] A&E 23] A)RF ZAo]
2ol Fashs @ My 2B B G DotEte] of

e U CGI AC|E 7} Ak ZeQIAFR
ol o) 71 listen) & ¢},

e ) Myl ~EH7} CGI AcEdels YA =
248 HA(connect) ¥ F, Ho]|LE AAFA 1 F A7)
Vg g AAE Q4" 248 M CGL Aol
Edolo] HAadrH181( A¥ A HEZ ACEY ez
2 G (fork)EIH Aol Eslole] it AHEF H A
b F4o] A,

e CGl AolEdelt= AAR LS s Ad e
Tte]Zo F# gt}

.
)
R
=
)4
_f.”_
=
o
Ix
1o
jaic
-
N
|
e
5_‘1:_._.
‘rl %
L
RCR
oo
O
—

HIOIFA|°|°1 ‘4 & A9 W
® CGI Alo|Es]olt #3& nh3l &
st § M AHER FE

=

°?°

fies

2

g

19

14

Q
iR
2
iz
i
v
<!
oft
48

Q
<X 3>°ﬂ*1 —Er?“'rfi E% 9 1Y O~®d net vy
271E WsA7IEA A ZH FAAAE A

= (29 107 2. o] ae 78 &9 9y O 7] E
W7 Y ‘a8 7|Ee A 3]

=t
® Debian LINUX({Z8 11)9 (a))
XFE 2 9o 999 D) d%
A, Torel RS L8lE Heddel odwE viA
A3 22719 o] e el !

20
o
ﬂr
il
kS

Ao

&0 dut F U T
oM WH As]E 8KeA 16K=E BAHsE oF 24%2] A%

el ol Foyzlch

s IBM AIX((1¥9 11)9 (b))

=7 ]:I]_-,ﬂE /\]AEﬂ oo MAsI= uH:Ll r'?\?]— i R AT
stal, WMo =ZL7lell whE waks zhzbe] whgel weh AR o
= sy @Al 71 A7 Ak KoM M & AT ¢

i o
gol olefdnt o] g dofl A ofme oF 12%0ft}

® SUN Solaris((29 11)9 (c))

712 WiH ZV]Q 1K A, 2 2719 HYE setbuf()

2 Eald waden dAds] £ AHIK)S 18A
& gejre e U gl Byl AH(1Kie F el
A2 AelE HEvl oolfw W AA %ot} 7hze]
Wl glelA e M Az|e o] A% it
EFol FHiz Hde] dAT H5 F~@EelAe 1K A
Hgteta, Aad 49 HHsh ARERl o E s} £

7H -3 Wl el 1K Mz E Abge A5y
# o2 glol Y1 &¥ ojrefeli: udlE AR A
of ]

of Wlal o 40% Aol 4y ol o Tl



FeEA MO C 210 F31 L0 CGI A0 ERI0l As0 0ixlE B& 153

188
183

178

173

A AIZHs)

168

®@ @ @ ® 6 6

L _ EEaEYM o

(a) Debian LINUX

‘ 163

® @ ® ® 6 @ :
BEEAHYY

(c) SUN Solaris

(T2 ) 25 4 gio| m2

® Digital UNIX ({719 11)9 (d))

B Zrlo) wg FFge A o fiHz ey
o 712 A7 8K7F MFsta, Aaw gd e ©
o] HA et B2y sE &8 el oA (oY
6re] A Wy Aol fdu b4 gle] W BUY B&
ALt 2 Zo HE e 9 &
gtelBelg] e tpeke 27 vlvg 9
] HEoldtr fFEdnt of7)A vlE A7) 8K W @
o8 dojait o] of 106%0] 1t}

O

1K 10K 50K 100K 500K 1M 3M
el 37|

(a) Debian LINUX

(b) IBM AlX

157 == —‘
152 [ @
I 147
@ 142
a 3
137 b
132 I -
® @ ® ® ® ®
EEEHYd
(d) Digital UNIX
2 SUHHE AR M5F0)

e wet uel 2/E WA EA FAT 7 &9
AM e HAFHE 2ok o ago=2RE  Digital
UNIXE Aeg 25 SdAAdaa dejzl Aldgz
MMFZ o83t 3t &= wy @ol %i%-’%‘ Ay
Hup g, By mv|i F
Solgg o F osith 5 1717} 1 u

LINUX. IBM AIX, SUN Sclarisd] A% o}s

- 0A1%, 7.2%, RT6%EA IBM AIX9 d5o] Ad3ezn
ol 22} Digital UNIXel M= MMFZ €18 A4
&7} 62.3%0] olZv] MMF t&e] ol § Eold #HS-3

HEHAG.

A ZHs)

1K 10K 50K 100K 500K 1M 3M
%&IEDL
(b) 1BM AIX



154 HEMoIES =& C M12-CH M1=(2005.2)

50 = 4 - ,?!—-‘
— 40 "f‘,‘ yirs - Y|
) Sl i L @ |
= - 1816% |
%J 30 T§ 2 — a [
= o0 | e R e el ré | melgEedu

1K 10K 50K 100K 500K 1M 3M
37|

(c) SUN Solaris

|40
| 3 A A

ol iz - /
B e | 4623% / LI
) el /= a
< whH
ﬁ oH
]

1K 10K 50K 100K 500K 1M 3M
a7

(d) Digital UNIX

(2312) ot 28 Yo tE 2NN E 43 Al 4550

5. 845 =4 S# ¥ Ad #FoMe HE

45 24 B3
(29 1), (2g 1219 A5 &4 A3 azt <3 3>
d Zu vy 3 2 Aol vhah A e

5.1.1 F+f =9 uhye A

i 6xolM i A el e g ofdish 3t

® Debian LINUX
£7 &9 WHE o ABAE 2 ol9le) de

e waash

A4 A

« IBM AIX
et L FCIER R e I ST
A 42w dMMPAA @l

e SUN Solaris

i w s Az AR g aois §48,
1 9)2] (@) - 6\16}01 Zu glolB |z AbgshiL b
A Alzd odeeld gy,

» Digital UNIX
B3 EFW osde] AV R e adR #A,
(Crx) 9ol (DT FEete] &9 ctojHeleln AbEsta B

15
s hgA defeld s

(E 6) SAH MY 2|=o| & sk

e o6u A BE 88 9y mel &3 %y
Jl=gy e Nedy ey

Debian L INUX ®.8K @,16K @ ®

IBM AIX ®.4K @.4K @ ®

SUN Solaris @K ®.1K @ ®
Digital UNIX @.8K @,8K @ x (@)

5.1.2 91 R wNe 4% 2 ER

1
<% 6>9 9 &9 WM D

e mE 2AH G A MMFS AH&ste wye] $4:5
ok B I A ARE EYHEE Yy 37 vH

52 AH #ZoAM2 HE

5.2.1 #& 29 W9 IF
Crghanel 4% el ALY 7t QA Aol =4
o] oA < 6ol A ]hd W e 7}
A4 g A AA 5
AelzhE Uie & o 44&&]—— A7 2 g A7hE
(1§ 130l BABH T o] W 9 FetellmR i (18] A
£ HTTP &7 @A & A}%O}Cﬁq £E o]v|A s
MRhE ZAeA Retn gw AUE ) =
WE A Ae 1 R ZRAAR %z}a = Aol ole

Jed A AE 548 gl Wl (1" 132
# i

i‘;]xﬂ gL?ioﬂHt_ /L}]-o] 7HA Rs %d—]‘ Hol-t‘!jlo] 2=
FAAAA B AFE Kol vk vk oo A

by W8l A8 Aol uc we olfi $E Al
of Lk e tv) A7 el el Alze]q dojzl of
Zo) ulgo] oMo woln 7] wEoluh

Pep—— - . . 7| =gk
w7
%0 o0 |_13.0%]
@ B
7 |
- 1
, 50
Debian
LINUX

(38 13) (& 622 JHME 2FE =4 dY=E2 ¥ oM

o] 23 A|ZF M|



FES ASEOEIM C 201 B2 B0l GGl AICIERIC A0 0lXsE & 185

17| 2k
m 7R
Debian LINUX
140 12.4% TG.‘II/
| 120
100
80
60
40 |
20

(28 14) <E 6o WME T &

(2% 1)l Btk (2§ 12)9] A& Az Aol A9} =}

#7HA £ Digital UNIXE A3 2+ ggda|alelM A4
g e gAE Rolx Qi) ¥ XE FY Uyy 3
Toll e phAZFAR SR A A Y A B4 AR
A AIZre A K} uba] BolEd I o] f E3 ¥}

6.d &2

P Ams s FEE A MY AE
I

COEIN T IRIPS vislo]
Foglont ol B e u e ulgo] mA g 1oy
of wEAA Aotsta AFE £ wdsel @ CGl A

olEdlol A% gAe 1 ftel
Bad gopz Beld oozt dvka Rk
Wolehs fv2 $9A 4 %
47 etk RS dEHow Wl QA Yz
A BN E )
A A iz Yelet ek

L e Forol Al A
A 2-109% o) A%
ow-— o= A A el a9

o

x
1o
1
L
Jato
i

= ok
2,
g
i)

EHOP” E’t FAAZ ks AR S BHEAY 53] SUN
]

Solam MME®= L3 29 W a9 £ Fopo] A 4ot
8 we 4F olh ldRE Wl sew vriygr,
°I L”Oﬂ*ﬂ Allegh vheFeh w2 o 3 AR Wy e

D AT AL BAel g T EAHAe) o A8
o) A Fael velahAu, U Ee Wy sivkel
9% B B 4 S Jen wiy,

&3

Ao
o

{11 World Wide Web Consortium, “HTTP-Hypertext
Transfer Protocol”, http://www.w3.org/protocols/
[2] Robert Orfali, Dan Harkey, Jeri Edwards, “The Essential

SUN Solaris

Digital UNIX
122.9% 158.6% | 16.7%
450 EE— 400i ———
400 + ‘
250 -
200 | = 250 i
. I '; 200 ‘
L .
50 1 5 i 150 ,.__AA
M 10M M 10M
£2 g oMol 28 AlZL HaF0l

Client/Server Survival Guide', 2™ Ed., WILEY, p7~
22, 1996,

[3] World Wide Web Consortium, “CGI : Common Gateway
Interface”, hitp://www.w3.org’/hypertext/wwwCGl

[4] H Braun and K. Claffy, “Web Traffic Characterization :
An Assessment of the Impact of Caching Documents
from NCSA's Web Server”, Electronic Proceedings of
the Second World Wide Web Conference '94 © Mosaic
and the Web, Chicago, llinols, Oct., 1994,

[5} A. Bestavros, R Carter, M. Crovella, C. Cunha, A.
Heddaya and S. Mirdad, “Application-Level Document
Caching in the Internet”, Proceedings of the Second
International Workshop on Services in Distributed and
Networked Environments(SDNES), Whistler, BC, Canada,
pp.166~173, Jun, 1995

[6] Arun Iyvengar, Eric Nahum, Anees Shaikh, Renu Tewarn,
“Enhancing Web Performance”, 1PIP World Computer
Congress, Montreal Canada, Aug., 2002.

[7] 7‘?_)‘7(4 uu.}::r't 24 “OJJ A—\_}i}\] AH] ol HH]’\ )d.‘o:

R ) 3}"?‘54 e Aot AR Aras], A6

A ALE, pp3179~3189, 1999,

Arun Iyengar, Jim Challenger, Daniel Dias, Paul Dantzig,

“High-Performance Web Site Design Techniques”, TEEE

Internet Computing, 4(2), Mar./Apr., 2000.

(9] A w449, ") Mn] sl 998 g8l N
af el by FY, R shE] iR A Ha 4 28
7 A4&E, pp5s0--538, 2001

o‘)“

{8

==

[10] James C. Hu, Sumedh Mungee, Douglas C. Schmidt,

“Techniques  for Developing and Measuring  High
Performance Web servers over High Speed Networks”,
Proceedings of the 2™ Global Internet Conference,
Phoenix, AZ, Nov., 1997,

[11] Yiming Hu, Ashwini Nanda and Qing Yang, “Measure

ment, Analvsis and Performance Improvement of the
Apache Web Server”, Proceedings of the 18th 1EEE



156 AEXMc|IS2=ER C A12-C M1E=(2005.2)

International Performance, Computing and Communi-
cation Conference, Phoenix/Scottsdale, Arizona, Feb.,
1999.

2] Ad=, @35, o g, "obz Hel7] 7180 § A9
2 AgH 4w 247, BENG=EA  HHEA,
A287W ALE, pp.22~36, 2001,

[13] Philippe Joubert, Robert B. King, Rich Neves, Mark
Russinovich, John M. Tracey, “High-Performance
Memory-Based Web Servers : Kernel and User-
space Performance”, Proceedings of the USENIX
Annual Technical Conference, Boston, MA, Jun,
2001.

[14] Vivek S. Pai, Peter Druschel and Willy Zwaenepoel,
“UO Lite: A copy-free UNIX /O system”, 3¢
UNENIX Symposium on Operating Systems Design
and Implementation, New Orlenas, LA, Feb., 1999.

[15] Eric Nahum, TsipoSra Barzilai, Dilip Kandlur,
“Per—formance Issues in WWW Servers”, IEEE/ACM
Transactions on Networking, 10(2):2-11, Feb,
2002.

[16] Open Market, “FastCGI", http://www.fastcgi.com.

[17] 01718, e, A4 d, D95, “dgE & HHe
TE EEAeR ey 93 KRISTAL-N ¢ Al
Edete] g4 2 ", HEnss=Ea]  FHee
AA, 26 AMS5E, pp4~504, 2000.

L8] o185, “fe Alade s g84Y CGl Aol o],
AR oaks] =2 Hae] A A108 AllE ppiHT,
2004.

[19] W. Richard Stevens, ‘Advanced Programming in the
UNIX®  Environment’, pp.132-133, Addison Wesley,
1992,

[20] Digital UNIX, Reference Pages Section 3 : Routines
Volume 3, p.1-499~1-502, Digital Press, 1996.

(211 Uresh Vahalla, ‘UNIX Internals-the new frontiers’
pp.437~471, Prentice Hall, 1996.

o o &

¢-mail : hblee@kangnung.ac.kr

143 HedistR ALk E A g3 o) AL

1986 AMeoistae ot AkE A
(A8 #H (o] 8HH AL

20023 ZFAUER hehd R
(o] gtHkA})

19864 ~1994d LGAA #HifE d74 AddT4

19949 ~1999d SR G| FRER HJUHHE

1997 ~1999d ARQANZAEE, HAALY], FEEAEAL

+

19999 ~2004 Edistm YR ENFEY =
20049~ H A Ao AFEETSF 2oy
Tl el R o] @ Hek EFA A,

el $4 %

2
=l
h)
it
e
Ru)
=)

d o
e-mail © ycjeong@honam ackr
1991 A ishal 4 A (o] EHAL)
1993 Mdohetm cfghd Adea

(o) 8154 A)
1990 Adoistm ofsrg dabstel o] gpah)
20019~ sddiste HFEALSEH

ZuT
Ao A xzadd, AY 718, 2049 Az, AHdE
A, VFX %
# 7 o
e-mail © kweon@samcheok.ac kr
199313 sty AzpA sk r o] 8 Al
199543 ZHeoishn gy AzpAbesg

(o] 814 4

20006 Aol shar hshel 71 #E) 3} ok}
(o] st 4}

198K ~ 20008 FAS STH UGB W

o002 ~ B A AH S HEAN B} 2ws

FhdRob A Alad wigge] elvn 2ZEH0) T




