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ABSTRACT

In this paper, we have designed and simulated a new file transmission method. This method restricts memory
copy and context switching happened in traditional file transmission. This method shows an improved
performance than traditional method in network environment.

When the UNIX/LINUX systemn that uses the existing file transfer technique transmits a packet to the remote
system, a memory copy between the user and kernel space occurs over twice at least. Memory copy between
the user and kernel space increase a file transmission time and the number of context switching. As a result, the
existing file transfer technique has a problem of deteriorating the performance of file transmission.

We propose a new algorithm for solving these problems. It doesn’t perform memory copy between the user
and kernel space. Hence, the number of memory copy and context switching is limited to the minimum.

We have modified the network related source code of LINUX kernel 2.6.0 to analyzing the performance of
proposed algorithm and implement new network system calls.
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until end of file {
length = read(file pointer, buffer, bytes);
write(socket pointer, butter, length):

}

(a) 71 Lt & Y

until end of file {
length = directwiite(file pointer, socket pointer, length):

(b) Miote! Al 19 e B O1Y

length = directwrite(file pointer, socket pointer):

© RotE PA |12 B 8& Iy

a3 1. 8 Zz7e o

a3 1 @71 7IHs AR’ 3-8 =279
ol :eolrh read() A28 35S ARgsio] shel
dlo]el g o Alxmlo 2 Ne] ¢far, write() Al
&S AHE3le s dlold #Azle vlESaR
Aegicl 38 1 (bR =Tl Akehs w1
S Algdt g zmgogae] ol Feolch
directwrite() A28l FEE ARRsle] AR =]
9] gy dloleE I Alxglozre ¢ F, ¢
< dlolelE skl dHole] #izlez Adsle] W
=g Al 2% 1 (0 & =Tl At
s WA IS AMSRE 38 Z2a9e) oi) 3=
olch. AFEAR= & W) directwrite() AlE] 58
AHgsle] RE Hd Holelg Hd AaRlo2 e
23, dlolg] ARlE vEY=mz ALs, o=t
Eake wE A ella] o]Fix|A Hel

/‘as zeam’ ‘a8 zelm ‘88 nedm
User / aTu- LT Ve 2 ls{uu Voo T e;luw
Y. e S
L. L [ -
Kacrel ~ OTvel T AA® Keenel " DVeT Y AAE Karnsi Dt LR
Netwark Network Nework |
ECETY L AeE A | A wal 1
[CR ] R.1.]
g T EI=LN s zzae’ 13 £
fre / #l!\' S8 Uswe 2 mfaan Usee DU afuEn
RN, < 6l ¢ R
L8 T 3
Kernet . Driver ! WY NAM Komel  Diver Tu ALE Kornel | Dibwr LI EY)
Network Network | Nework |
JiE Ak ol RYE WA ( RS w1

) By +8
T8 2. 71E WAl AR el e] skl SpA) Bl

I3 2% 71E W A% WA B el A
okl T A% pAlel el A HPe ek



e/ vRe] A Hasshs E43 VB A2d 3235 el

Aol a3 29 @ Sh delelsl $41 §A E4=E Fo A€Wk 29 doldE AkgA)
dgelch. 1% 2 @9 712 A% WAl ;e directread) A2 o) Wk Fde] B B
dolels WEgze Agal] $la) WA W edFw sck

o[HE AW el sl AsdoH AR T

om waRieh AHEA FRoR BalE el b

ol th G ) Ad oL BapEvh

shtel dlele] 7 W4, AHERSE A B e e

Wme] P} 28] WAE T, AHgAe) A mel v v

WA A Tl mehe 43) BADch AlgA) '

Fe) dlolel VESaE B3R o) N v
o4 Azl mr g ukslEch
a8 2 @2 AR ¥ 12 & el F)

count

>= = Qf =
wosie e 95 NO > count= HOiUE B 31

YES

$ Aa 528 olgdt ol dlole| A% HHo) '
ek Aok A 1 el delelE Agsl] gla) o Wi TR ¥S

o) Alzgleg Ay gsled A 3o Wella]

AFE Salela, BAR delelg viEYaR el A

A "k shde) dleld 7 W64 @9 71E A

& wlel wa) wize) Balel T Ege] 50% ,

Zagiet ¥ 2 (a)2] AlkE "] e B =5 PAZOE By

A 2718 AsE 5% ol8dt m e Tl o

ole] M4 shgolek o] wpale AlekH W I} §

Ak, o8 Zaodeld & wel Axad 55
sHgozy A sele] H4Y & YE =

WAoot 18] 29] (b e dlele]e] 4l FH 2 3. directwrite() A)2=®] T5e] T

o, 23 29] @9} AL AR abe zhech
S8 IZNAZSH

o ool =& 23

2. 3t A" ZFo T8

‘E‘ {1:——‘“,':0-]]/{-] X_“(ﬂ-% oéjla]%'o’] ;?_“—% -?4'3“ direcurans:nil clAE0
2,60 W3l ElEA AdE Ao, dd A o 88
Foll AHEE]= directwrite(9} FAE sl S A ' olE g 3%
& o A8 directread() T Ala® 358 ) 28 queusE
A

stelek™ a9 3 8§ EaAav) B iselA

718k directwirte() Ala®l 58 3Ysl9lS o, GOl 21 32

ﬂL‘;l ‘/Hoﬂ/q -/T\‘S_EE]% %]4—% 104_7[:1 9\15]'. =oE C‘llOlf;S DEEes
sys_directwrite() A~ F&F dE#E=  direct_ skbuff PXHE 4S
transmit 2]A~E9] nlo|gli= JERE sty H]

ole] Hioll B2t ghutd 7|EAKfile descriptor), ass sk_bvuﬂoil mZats
47l H&(socket number), e =Z7|, Fd Q= A poes e s EE
(file offset))5-8 ARl sl A4S 9l & v
Azt QA3 g w9IQl counts} el = HoIEIE B AAE Ol =A
), shel e wlsslel AAE W AF5e o)

olele] =71E dehllm, dobd =79} FUd = direcuransmi:alf:'éoﬂ v
719} sk_buffZ acdgic} ahd¥l sk _buffel] A & entv® A
238 sl Helrl® BAele] shel Azez

or3hc}. sk_buffE Mok wke ahe] A= o] & ) a2 4. directread) A28 &) £}

399



FHSrE A1 F4) "04-4 Vol.29 No.dB

1. 53 WA
2 lr_—‘,’—o]]/ﬂ THE A2g AxE 333 7)1E
28 53E ol4ab dele] A4 48 AE
ICE] ;al 59} o] FARICE A% 34

o

A]

A5
< o8 wHoZ blocking £ ETE o]83}g]
o 2 A7 34E A% AsFEle <" CPU
P-Ill 650 MHz$} 256 Mbyte®] RAMS z+i1 glo.
o, BEs 260 £ AMZ FAy

VAomlcationr o [’ User Data -‘/;/' i 7ADnlIcatIon 7
4§ & 4 X

2R FooN
New om New
wr e
Socket Interface Socket Interface
TCP : Port 2345 TCP : Port 2345
P e
Network
38 5. A% AT 34E A 74
E1. 8% Axd 53
N g
o ISE A 3I~E B
g read() ’\L‘%‘/ write() A8/
Hlole] 441 tlele] 441
3 write() A&/ read() AMS/
322
dlele] $41 Hlole] 541
SE 3 directread() A+8/ directwrite() AHY/
o slolel $+4 sloe] 441
e 4 directwrite() AR8/ directread() A&/
o dlole] $4l Hlo]e] 441

E 1S 4% 242 9% 34 B8 neFn

D A% 3L 93 WA o2& blocking &3 2=
non blocking 27 Z& 5 7}z w24 o] 2} blocking #
non-blocking A4 REZ BE% HAES ZA3 ’““:‘34"1]
A B oftel AolE HYoy VIE Hdg wAFH H
el A A EJth B =FdME o"%
#7122 blocking 27 2o d& 4%S &Ha4
o, 1 Axe AMLstg

400

JIN, “lﬂ
lo o &

SIek W% 13 35 28 1 A% MYl 4

£ Azd 33e A% 34 9303, 3% 39
5 4k 2 =R AR A% 7]9e Aes

) S8l 3R AAY EEE A48T 3 3ol

R s}l a3 R %_ﬂ%
N 27 =7) 2]
LIS e (Mbps) N
(Mbyte) (byte) e
10,
e |, . 2, 100 128,
ZIE I 5 Sl sz, | s0 3
, 1352 24
H}A 10 1024
K ke
2 10, 128
A | 3= 3 ’ 100, ’ N
vlAl T I 3R% 4 > Pk} 512, 50 3]
e e 10 ! 1024
kel
2 10, 128
Aod | 3= 3 ’ 100, ’ .
‘ 5, 512, 50 3]
CRR Rai 10 A 1024
a4

% 29] Hei%olq A4 Ade UTP Al o] g
sl £ AHe] AFEE AH QAT e elack

28 4u1T - DD

et

(@) &8 A8 ARt (b) =& 28 Al

T2 6. 10Mbpse] HeZelx] 71 Ag AT At wH
18] wpl 541 A7

728 694+ 10 Mbps®] HHeiEe 2% vES
= A 7|E AL vkl gk v 1
$Al 28 AZke] vl gk meiFa sloh ¥



e 4AE 3 asse 2849 VEND Asd 35 Edelx

dlidis 71 Ag WA 28 AREE 100%E
of Aok W] 19| AAQl A8 AZhE RS
Edslgcl a3 62 A, 10 Mbps]

& 2 vEslm 27 oam
wrb Azde] 4o w
Qbsl Wl Take] %
:":

Eslze) A
147 2ae] 71E WA

Bl AZH} 24 ke A

o & iy JEﬂ \'N o

2% 143 913 - 10Movs 8 29} 2912 - 1combos

(b) &0 20 Al

sjel A% WA A

(a) & 28 Al

3% 7. 100Mpbs® thedZelx] 7]&
ol WAl 19 3l 4l A7

281 7el44 100 Mbps| B3 %g zhe dES
2 BN 7l A% A A B 18] el
Sl 28 A7k vl ghe HelFm glrkh o1
7& a® 63k 9 WEYI) delZe) 2713
o webd Hel 440 2t A7l AR AvE
BelFm Slch el Alsk A 1e sl g
A3} wlasle] ) S5 Azte] A 10% A
= A,

WRIOND MR R i - M 4R

ied

(a) & 28 A2

J7 8. A A9 WA A& sl A Pt Al
W) 18] sl £l A7k

{b) &1 28 Al

18 88 UTP #Alo)E-& o]fsle] = dlo] #+#
HE 24 743 e a s 71E A4
Az zlek wpA) 19) 3ol Al 48 A7 BE
e MolZy gjr} Aok uRA IS s|E A4 ur
¥ wlaste] ol Hoj 15% =
NAA=E A

foax kb d

Tl 28 A

2.2 71Z2 TS WaAlnt MelEl 24 l1e mh Sl

T2 9ojlAE 10 Mbps] HHEL Z= yES

2 el 71E A% WA Ik A 18] el
S A8 AR R ghe RelFT ek 23
908 =S Faq AL WS 2o B
Agle] 71& A% WAl A wk] Telae] Wg
A} 37 ke AE ek o)Ae a3
63 AR oA 19 e A v A
&2 4 ek

@ 1743 610 - Mo EER YET v

() S& A2 A (b) &1 AR Algh

J2 9. 10Mbpse] Sl 71 skl A WAt Ak
WA 118 shal $44l AR

L ERREITR gL Y 5 22 4D - tOMps

(a) & 22 M2

) S8 2Q A

32 10, 100Mbpse] HeiBela 71 s AE Bz A
ok 9] shel 444l AT

% 1014 100 Mbpse] tfgE-& Zk= WE
A2 WM 71E AS wala Aok ukA] 19 5
o FFA Aae Az WlE g BeFa Qo
a9 108 ¥ 9ske =] vEY=Y diY3e]
71t weba el $94l 28 Al7te] A=
A5 welFm gloh Al Wl M e e
wpAls wlmsled mel G4 Alzke] Hy 25% 3
= Adsigic

2% 118 UTP #Alol-& 01%‘}04 T o] AHF
BHZ 2 A43 vEY=s 87404 7l A v
Az Ak W 1] sl J e ARk vl
e HolFEa gl Al vl e )& Zd%:
A3t wlaste] whel Al ]L | 2 30% %
WA= Slck

Pﬁ o R o



FELEAIE5]=F4] "04-4 Vol.29 No.dB

8932 3013 -8 WA

8 25 auia A Y

(@) &8 A2 A2+

a2l 11, A G949 S 7= sl AL ukala A
A 18] sl Al A

(b) $& 28 AIZH

V. Z2E

HENa Felx 7189 3 4l 7S
AHEAteE A wiRe] odo7kel a3k vne
Eapel ) wES AT EAE 2t

2 ATl oled HAAS MEE 5 e
A2g daElEs ARlely, 25 A 2608
FAs A2 Ax" 3EFS FAsidchk =3
712e] s A4 sget AFA ARKE daEiE
9] s vlasl] fI8le, 38 ZEAZNA &
U3k s 2] o8 whale g Agste] g A
7re EAsgick 24 A, 1d) vEY= 37
Al 71& HRAlE AlokE wbAe] Aol 9leiA
F2g 2o)E B S gtk

£ A7eld Ak A2 = FA IEe
2293 vee] Bl T wde i3t & 5
UEE Froax hte] A2t side whEA
AFT & EE AYF PI opel, FHd S
Mg} o] @ ¥IE e Alz"e YeE £
o F 4 e AHS Zderk w3yl v)E Hd A
& 38 Zzoadge) g £ATeR B ol
A Ak wAS Hest £ qly] olFel Al F
Sl F2l7t 9& Aoz gA=h

3, Azde] A% S S Fd A 7
I dEY=ZY] As el dift FHHA A7t
Aod Aog Ao =3, 4 ZRAAE o]
432 9dx 24 Aadge] g vESad o
29 & A2 358 s 3l A
2 A 5ozl A4S 97 I It 2
CL

402

8

Ho

i

ik

[1] RFC 959, File Transfer Protocol,
http:/fwww.ieft.org

2] <A, Ze7), AREA UESZ, olgt
A}, 1998, pp 174~180

[31 D. D. Clark et al, "An Analysis of TCP
Processing Overhead”, IEEE Com. Mag., vol.
27, no. 6, Jun 1989

[4] The Linux Kernel
http:/fwww kernel.org/

[51 W.  Richard UNIX  Network
Programming, Volume 1 Networking APIs,
Second Edition, PrenticeHall, 1999

[6] Compag Computer Corp., “Virtual Interface

Archives 2.6.0,

Stevens,

Architecture Specification Draft Revision 1.0",
http://fwww.viarch.org/, Dec. 1997

& Z} &(Chang-Yong Song) Z3d
B

<#iop JdEEERES, T
A=l WAP, Hol X2 g%

Zl 2 7|(Bun-Gi Kim)

E 19874 24 mEoiEE A=A}
83 (b

1989d 29 : weE A=}
Fatat (F8AD

19944 29 ¢ w={esla A}

. FEE (FEhab
1995\ #A) =1 ghiosta

AR EX. e ey Lo

<Rl QEEe RS, TAW, woF ZEEE,




