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ABSTRACT

Protocol conversion is to resolve the incompatibility between networks so that users on different
protocols can communicate with each other. This paper designs a formal model, EPN, to increase
its modeling power and analyze conversion protocol and proposes a conversion algorithm using it.
The conversion algorithm has two capabilities : synchronization and automatic error recovery func-
tion, Therefore burden of protocol converter design will be reduced, automatic protocol converter
design can be possible and implementation for half-gateway will be easy.

I.M B8 oz Mg g 7o UEYI 949 AHEA

e A8 BAste EAZE S35 Ho3[1,2]

254 AFH UESA §3& 58 4% JuH o] 2 & A3 VESA F44 F71E T8l
& P3l= AT F19 ojo WiE 71 WA EQA olg9 ZU3E o|Fste AT SHEH

r$‘: -Yl

HU

RAb AR A FEBEH

AXES  93-52 AE, o] §Eo LAN-PSDN-LAN} o] =2]3 &

Mg g VEHIE T3 §AE& 2387 9
o“%‘ 2 HX|(Bridge), A°lE9)o](Gate-

EZ AL M2 & #HdA FAsE N

AA(3]8 A Fahe AAE o] TUE A% A

509

www.dbpia.co.kr



HRDELSE 12 A3 303k "93—4 Vol.18 No.4

o|Edo] A2 Yy 7)&olr)

ZREZE Ul AME & &Y s E3te}
€ BN Z2EE A5 ALHE FHE 412
oA ol E = U= FHE HEANASE JHL o
HEe olE Sdste AAEZ  WEHv|(protocol
conveter) 2} ¥t} Green[3]2 IBM SNA Y E =
2] 20,000 < 7FJ =}, DECnet®] 2,000 of 7} 2H=
Al 822 HAFEH VEYR Ade] oty wi
of HAAl 38 B4l Z2EH] FHL ARYA B
7hHsd dFolng, M2 ug ZRE22A 295
= HEHAT B4 ZAE dste oz A
ZREZ U olgt= /MES Agtsiyt, ae =2
EZ ¥3g partial conversion, substitution®}
complete conversiong] ¥ o2 FTHFY + YL
B} Groenbak[1]ol A& v ZuAe] RE&Za e
22 TCP% NATOS EF Z2e&2 OS] 22§
Z Alolel 452938 AFer) Ysted FER A
HZ 7]5E F&39 HEg 719e dAsR,
Auberbach(4]& A£ZEH o] golEeia)g AM&3l
o HEE FYPste dFo] EIE(toolkit) & A ¢t
st ol wEe EAAYE 2438 ¥ (transport
abstract type)olgte Md S o] &3l ML £
s, B2 Z2EZ S e ARHo| 2~ FRE X
dste=d glo} FAARE 71 Lam[2]e =258
HE7E ol g3l F LM At A5FEA
(interoperability) & ¢71 $l8teq ZaEZ EA}
(projection) o] 2-& o] &%t 32 w &g A slHc),
Liu[5,6,7] & TRXEZ Alo] 9] gnz oz FYsgt
HARAEN et Fr)8le] NEgE =Ydstd HE
TREIEE Yzt Py S AdsA oe
ARe Z2EZ Yt JeRA5E T 29
Agel oYz, e FEFIITE AR A YA
71g3to ok gltte ©el ok Okumura[8]& %
Z2EFE Apojof AL wAMAY oujES BHA
3+ M 33 (conversion seed) g 7|vto g dle] W3
£ F8stuch o] Wy & HEs o Aol AAIR}e
Ao &3t e Hoz Wy AL AF
87174 2%k Hol Urh Kristol[9]& MM A 3
Mo Z2EZ WEE 9dle] TuEZ Y43
BHAERE Z2EE A 7IHE Lo T2
Z HEE 328 £ e AXF E S ASE
o}, ol¢} 2o T EgHgd B3 A= 1980d
FHtell SE Ao 2A Hrix] 5 Z2EF 7t
HEA7 7 FEEJLY o]&H AA & AA

510

o} [10,11].

Z2EZ W sYdlz AA Mulx £
o He4]% T2 EZ dolg vy FEolMy W
[7]e2 o] 2ot Mua fzoxel W 719
& Folx 27) o] ol TrEFERE 159
28 AFAM FTEAHOE A Fse MH2ES A
2 AZAE wHoR o] e AHL FolA
ZEZEY 38 Ao AL PDUSY &4 =
= UAAEY 5 2@y AU Aojg Z2eg
AR AR 18 stA ot Hude Holgh xg
EZ dolet &9 £ENAM Y HE 7y Foln 2
W] old ZZEFZE Alol9 3t AZolM HF
g A Ee dolel &9 FEd A Usiuye 7
ARl 7hed g gtobd MES FyEA Hu, o W
< FEAHYU Bl s A Wi &
3/ (trasnsparency) & 21'd 5 Uk Hol A
ol A& 3 AE 7IYeolth o] 71ye 7
eSS F2 4H4E Ad HAAEY
EHE A% B4 = (formal model)[2]%
a9 723 H3 3 FA4(2,1018 371 A
WS AMEEEA Qo)

ZREZY 715& REeY) A% oAy =835
%72+ FSM(Finite State Machine), Petri Net
(12], 1) =¥ o 2 ESTELLE, LOTOS, SDL &
o] Ab&E I gtk FSME A9 AgAL 43
U AR Z2EZ] B9 AT U golx) A
de] A3 @] oja ¢ @yo] 21, Petri net:
HlE71Hola WA A EAHL zte AlAHY ®
& 3 Yo st A de) FAH HEHo] fols}
Y Fel s EA4le FSMa fAbsttd 9ol m3ol o
RHE 542 FE Aol 2 AN E e B
S BAskE FAA Wye) e 3oz 3
o] 2 AAAME BFE Aol BE APe H o3
o AL ASse ol vE A7 MARS
2 AYF A ARt B A7 e 233
THe A, BY HFY B4, TeeE A%
249 7t £ 54 949 HAH BEo) 15T
Z3 A Petri Net& 33l o]0 BAl mgexm
o Mol glof WA WETIe] FIINE HEY 5
A= T8 & 71X =& EPN(Extended Petri Net)©.
2 Qosla, o] § o] gt TeE Il MY AT
HAEFS AAT Adse WY ¢nAFe HE =
EEZ AR A R2E "ol et W
ZREZY LFRET N15E A% AYAAE 7%

oo 2 g
VT S o on g
4
2o

rofe

]
d

www.dbpia.co.kr



M3 /EPNE o] 88 BAZ2EF HE2] 44

2 zter) EPNg o802 T2 EF M o
AolsE AR HEgoiMe B8t BAHT F
A Mo HAlE ol Fhsete 71E ATFAA H
254 2agd T2 eF HEv|e 45 ¥4 7te
g 7HAH, AW AP T2ES i =8
AL 8] 9% 2o 49 £ st

l.zz=g g

21 BN Z2Ege| Hil

duiR oz BN Z2EZEL T on 9 A7t
ol 28 M7 84E 3wt FHF ook )
[3]. A714 FEole vlole}l 4], =Y A AL
g 58 71gske Roln, uj@ 4l A
Z39Y¢e 537 2 F Aol 58 A ARE V&3
£ Aolth & Alztol@ 7+ B4 AN FE2A,
&A3l 2 58 Alo] Bl BF ALEE oul gt o]
e EAL A= B4 Z2EZS BT 4
3 T ol FSM, Petri Net, SDL, LOTOS,
ESTELLE ¢ zZ=zag9 <do F°] Uk Petri
Net: 1962 £d 9| C. A, Petrioll 813t 1t
2y =72, WE7Feln BEAE AYe H|
AR H £48 e A2y B3| 5 T2EFEY R
s =72 gol o]&5 1 Utk B dFdAMe
Bd 7ot AAH oz olsj7t A9 4 Ad9
PAE FHo| Lol FHE /AN, ZREFZ T
o] H3% Petri Net& T2 EZo] WA B o
He W@ 5713 9 = ZREEN MR gE
ARl & A 715 & FlEte A 85 Ve
£ 7= EPNE A 9jdit}, o] EPN& &% 7z EW
Alde] golZd HE 59 /MdE AUFoEH
z2EZ 45 o] stedAn.

<A ¢} 1:Petri Net> PN=(P,T,Au)E 457&
B2A 7 4L oS gl g -
P & &) X(place) 9 A%,
T & E@ A (transition) & A,
A= Rled g olag oulsld,
AclUO,dI={PxT}, O={PxT}
u v " (marking) 224 p:P->N (974 N&

o] old F4)O

PN #8 23 B398 Wyl 2HS A Eeflol&
o} ERAXMI olaEz FAHY Folie ¢
(circle) 2.2 EAAAL vH(bar)E EHEY EA

A8 7L A gz dol FE£HW JY &
ol 29 E&(token)E 4H)sld &8 FaolAg
EdAME dAAHe2A BA A2 A
T EaA ot

<A 2: 43} s> EARA 7} vl poll M A
317} 5 (enable) o] ER XA to] BE Y Efo]
2= pioll i3t p(pi) 2 #(p;, 1(t)) L wolch H7]1A
#(p, 1(D))v EAXA to] Edo]2 pol 3 A4
ol=z9] ol

<Aeol 3: A3} F3I> Ao EAAA te] gigh
A 3147 3 (firing rule) & o} 2o}

1) ERQANA t& H3rhed Aolivt Hdstdt

2) A3l 7t EX XAt/ HelEE te] g E
olA2RE UY o}a Ao EFo] AIAHILL
9] 28 Zyol=o 29 ola A4NF EL F
k.0

ety ERAA te] Fsk¥e] v ue v
zol g},

w(p) = pu(p) — #(pi, 1(t)) + #(pi, O(1))

<Ae9l 4:EPN> EPN=(P, T AupF L) 6%
E2M 4 £4& g9 9n g 7
P & Edo]29 3,
T & E# XM (transition) ] oz v = $4
(—) Be #3(+H) & el & ol & 7H,
A e Y28 e olaE oujdly
AclUuOGI={PxT} O={PxT}
u ¥ o7 (marking) 224 p:P->N(o7]4 N& &
o] ofd A=),
F & dA# 48 34 PUT(m), GET(m/c)EA
EAdxA gol& (A471M mT} ce WAA)
L& #eold @424 LidolE—-»T. 0
Y 1L 54 =2 e 29 EPN Edot(6]. 14
194 ¥ Z2g8 P=[P;, CH,, P.]# Q=[Q,
CH,, QJ¥x 2t ¥4 Stop-and-Wait$} Poll-End
zzEFo|t}, o714 CH,9 CHex 4z ZREE
P9} QA9 F4 ¥4dE vtz P ZRZEE P
o £ARE-E, P2 F4 558 it B§
E XREEZ QY $URES Qe FAREE YE

e,

511

www.dbpia.co.kr



W EEE PR AR IS '93—4 Vol.18 No4

= MSG

Py

= ACK

|
|
L
—MsG* 1 O ! + MSG*
] I
'

(a) P={Ps.CHp,Prl]

a8 1.5

Q, CH, Q,
[l |
1
| |
|)
o, I i »
I A )
+ roLL { ! ! = 1oLl
+END ! P, l =END
.
— : —
P,
| |
- DATA | n, +DATA
e ()L }
1 i
—— e

(b) Q=[Qs,CHq,Qr]

TZEZPYQ

Figure 1. Two protocol P and Q

22 Z2ES Bsto| Xo|

AFH BAFRNA AR Z2AH 27 =23
A A A (logical connectivity) & 7FX A £3l= 73—?—
MR g YENAE AHEste o] 819 BAE
F3sl7] 9leted T2 EF HEL Y3 JMIOID}. x
E2A 2 P3Pyl =gld oz Adds] Athe RS

1P,=P; o] AW (7 Z2AH e 247] 24l A
T Aoz AdEo] 9g),

2)P1 I Pyrh B84 aide A AZEo 43
283t A

3)P, 3} Py7t 43 243t P 3} P& =832
2 dZANNE 2 Z2AN AP (PP, PieP))
7} EAgte 7ol

=23 dFAed B8 8 dZARYE ¢ A3 F
HogAM 3F ZREZO] ofln AZLZtoof
3l Py 3 P Alojoll E8]3 A2 E wet 3 =2
H2=Eol EAseR A8E ZAst=d &3
Moz ), watx F Z2AM APy 3} Pyt =
o2 AAHA L F¢ FUNH Z2HALPE &
Bt Py B P, 7 58 F UEE sk o] a3ty
olg|3l Y& =g F Wo|g} 3th(3].

23T2E3 HE 0|2
zeeg HE 328 A4 87 st mlA=] A

512

A AR, JE@7)o) U Aol s v gol gt

<A 5: MR A AF>F TN Z2EFZP
o} Qo mAA & Z+z Mpel Mot 84, oAl
A AbY A T (<my, me>ImyeM,, meE M2
A=, mp, mee 22t P9 QY F48 wAA &
Hglto] e g Aot T ZF <mp, m>+ &
gabA shtel =4 AaRe shte] 41wl A A9
How A= Mz Hulel ofd x| (image)7t |
th EE mp, mee ME Rl oE dR|Eodot
1= .|

9] 59 "M R <m,, m>E EPNoA Ed 24
ol o8 F ¥ TR EZNA vlA[A] HPo) B T
RE 9 BEolt

<A9 6:WE7> HEY] Ce= F T4 Z2EF
P$} Q2] Atolo] ¢1x)&ts EPNO 2 B dE o] E7|
e 5437 91§ GET, PUTE5E 71xd, wAl
2 AP " Tol disk AR 715 S wddnh & d
#719 T A e @A [P, P, Cy Q,

Q] &2 [P, P, Cb, Q. Q)= g  Uth o
714 Crz Pol A Qe 2o ¥ g Fefste HE
7124 [P/, @'lolth. PUT(m) &<+ P 3 Q9
27388 ugsi, O

T2EZ W H g A Hstd M2 tE
2He Ad Z2EE P=(P, CH, P& Q=

www.dbpia.co.kr



#L/EPNE o] 83 S22 g HihEd A

(Qs, CHq, Q) ol 943 255 &= 2784 ol MES
2 83E 7HEE Z2EE U AdE AAst
W ¥ 29 @

Fr===" 1 peeses T

L} t t
EpN |t FIFD —— :g;l ! T | EPN
P P ) 1 Y ] +
‘( ‘,) <—:L CHp i4——- c w—:L CHq 34——- Q,(Qs)

J8 2 Z2EZ WY g
Fig 2. Concept of a Protocol Converter

. Heo|ef MAH

HElv)e] AAE Fol 528 Falstuzste A
2 0E 5 ZR2EE P9 QE 0|83 ZEEEP
% Qe duigie MAREY 22U AR AR
A% TS Al olg2RE FVIdr wisn
SEIEIEE zte MY CE A= dolth
welx] T2 ES Wy 44 BAe P.25%EH P/
S F QEYH Q) ¥ P,ERH P/S X QERH

S gulEsA A EE AR AT 4 At

3.1 HEve &4

= 2 EE Po Qo tid HEY] Ce g =
ZEZ CoF G2 FA"E & C=[Cq Co] ©lth
g7 ZREE G ZTZEEZ PO vMxE ==
EZ QIA ol 4 Ae FEE dPA I e 7T
S FYsin, TREE Coe ZZEF Q9 fAAE
22 EZ PoA o3l 5 e FHE WA=
Nes 71Bez gtk 3 €y Ce FFHe=
Z A3l of sy, FAaldl Qloix e o F Aol dig
BB J5g 7ol ji) welA] Z2EZ WE C
7F 7 R ok £4-8 A2 Ehd o2 3 gt

1)Ce Z2EZ P2 %E o9 dAxE £
(B2 )T 4= ool &0, = T2EZ QR ¥
B ¢Jolo] MAHAE $A(FL )8 F lojokt
o}

2)Cx EPN9 A=z #@ &5 PUT(m)
GET(m/c)E& ©] &3t ol HE S 713l o] & Q
o Agatal T3 o] o] Qe g3l onH o7 o
e + YEF slofof g},

3)2A 9] Al (unspecified reception) {7 {1
ol of g},

4) 731 & (deadlock free) ojo] ok e},

<A 7:dY wpA>ele] Z2EZ P=[P,
Ps,..., P.]ol A9 o} (marking) G ([sy, s2,.. .,
sal, [Qn @2, ..., @D B 2833, sie Pigl dA) v
£ g 74 Pig) 41 gde] v MR &g K
Z27] A9 717 Goe BE P 27 v Ee] A v}
Z)oln, G'2 GY th& v (next marking) &2 G>
G'o] g7195ld= 2 PiEol F3rbesta Fsls o
of g}, O

<39 8:th& e 4> whlo] poln ERAA
to] th3aled oA F9(next-sate function) é6:
N'xT-Ne= 2 Edol2 prt ulp) 2 #(p;, |
(£ o A= §(ut)7t FASE §(pt) =p'ol
o o, wip) =p(p) — #(p, 1))+ (p, O(t)) ol
o O

<A9 9: 2% 75> AY ulA G 7] AY
a7 GeE FE Go>G1>Go> ... >Golojol =g
7}%(reachable)o]™, Goy>* Gy & ¥ &gt £ &=
A (sequence) <Gy, Gy, Go,..., G e G>G>
G2>,..,>Gx ©1Z Go=Gi2l 3% P9 Hd(ex-
ecution)°]t}, [

<A 10: 723> AY v G=([s), sz,...,
sa)), [an, @..., w7 ZE2EZ P9 £97F v}
7 AS, =€ G7 Al shsold Fadolr), O

32 HE d0B|E

FENIZES P QE Yol I2EF W
7] CE AAsle W g2 F Mee e
2}

DRF B3 750 AR ¢& ¥ 54 Z2E
ZP(ELP)S Q52 Q)E durt

2)M AR A3 A TE 71&dt)

3R] AL A §ell At RALE S8
A 2} AL A T 2 94 <mg, mg> ol W3l
HAA] mpe] thF ERAXHAE T AA meo ohg
ERxAAY Jieo] M onlH oz AREHA 4o
A AR A JEL SulE A ojd Ao olyEg
L2HF AARE 2¥sn Edd

DP(ZF L P)4 Q(ZFL Qo st =2 EZ P/
(2L PN H QS (22 Q)E AR old 5713
7t RAEHEE A AR JF T 2 94 <m,,
my>ol thate] ¥ 34 GET(m/c) £+ PUT
(m) &8 43t

5)FET 71%E A e,

513

www.dbpia.co.kr



R ES ARSI '93—4 Vol.18 No.4

6)AAE Pl Q(EE QA P) wgozo W
871 CE &3 3t

33HE ZREZo MM

dEd F ZZEZE PO Qg o] 85t M L8
EZ P’ # QS AAsteE e g8 gan, o
WS P, 3 Q.E o] &3l WA Z2EZ P Q)
< AAhE HEr CE 44 "o

1)71% Z2 88 P9} Qo st 2t ERAHo o)
st e Falog FAle Ao ERAA
Folag HAs G 1 @A P 3 Q'S deth

2)¥ g 4 GET(m/c)9 PUT(m)& W% Hg
Z2EE P/ 3 Q) Alele] o glE HiAlA HEE
olsted W7 Aol AdstA =, o]F F+E 4
QelozM = WE IREZ Alo]dl 7|3t B
2 A fo(5], 3 o] A e a2
=3

i )PUT(m) &+e dugle dAA(m)Eol F
oY WP Z2eF P 3 Q Alele A gulH F3
Aol nAE sl F7lEn, &, W ZZEZ F
zZ2EZ P/ol vlM A AbG A Toll HAE o=
e dARA(mEE FAEd o5 A M@ 128
Z Qo vtE $£AEEE FrEch g P9
o WA A F4l F +mHolEE 7 E
el vtz o] PUT(m) ERAXME F7} gich,
18 304 ZefolA® CH, & 718 ZE2EE P&
HE T2 ed P/Alole B4l AdE onjsie, &
Pol2w CH= B Z2EZ Q' 718 Z2EE
QAo B4 Ad g on| gt

ii)GET(m/c) e 2uide 44 #HARe
sled, W T2 EE P oA PUT(m) 345 AHE
o 9L E A4E ARNE £ Mg g
EZ Qo] F#Asle 78 Z2EFo FA2(Q)
A AR 5 e WAREY FH A ¥ (syntatic
transformation)-& F38t7] ¢jstadd 4q) st et
A Qe orlE AR 4 F —cEl o] EE 7t
E#AA w2 goll GET(m/c) ERAAE 37}
gk 29 49 (a)ol A ol CHew HE T8
EZ QT 7B Z2EZ QALY B4 A& 9
n] &, (b)olA] Ea@jo]2d CH & #if ZR2EZF
P, 3 Qo Alels) B4 Adg ofulsiel, Fefjol2
CH,= ¥i@ Z25F Q1 7|12 Z2EF QA9
24 AdE ofn) gl

NLF BT 5L H37 U W 2 EZ

514

— ___._.T+-
O-

i
T

S0

(a)4tg A (b)A ¥

18 3. PUT &9 44
Fig 3. Insert a PUT function

cn,

T T

-I-E——".OC“: Tcn‘-m
On
- CH;
OI I___. O

(a)d A (b)AdE

32! 4. GET 349 4]
Fig 4. Insert a GET function

ARQ(Automatic Repeat Request) 7]¥e 71%3}
o ZHFH o2 A3t AYETh ARQ %ol 7l
2% 2/ BEF 7S Ad ddrlies 9ridle dA
Aol F4Al, 4% Fr18E sty Frhd GET
(m/c) 2 PUT(m)el W3l & B+ ¥ ERF
={ACK(m), NACK(m), RTS(m)}& 3 =2 &
F P’ 3 Q) gol 2™ 634 73 go] 4gEth 7]
A ACK(m)& "AlA] mol] digd 49 $HE,
NACK(m)2 &9 $&€, RTS(m)& #AA mel
3 AdE 278 st gaolth 19 59 6
ol A &afo]2¥ m, ACK, NACKE= 2% E4 Ad
2N Ztzh A=, e S8 2 &9 $HE vERd
o E£3 13 69 FdolAy CHi2 M L2 E
718 T2 EF Alo]9] B4l AdE gt

www.dbpia.co.kr



W /EPNg o] 83 B Z2EF Wby 44

?v.

+ NACK(I!DT 5
+ ACKim)

RT S(m) Tr-

O

(a)Ardd (b)Ad4 &+

38 5 2 FEF 7% A(£4)
Fig 5. Insert an error recovery function(send)

Tg - ib:l:_l l = NACK(m
»O

Q
O%,

¥
o)
d

Of

()94 (b)H4¥

8 6 /55T 7159 A4 (54
Fig 6. Insert a error recovery function(receive)

V. HE A HE

Liu[s5]8] M2 & A=+ a7]€ 2te F L2EE
L ol g3t AU WY duFE HEPIR
gth ZREZ PAX QiFeze] Z2EE P9
Qe AAstd a4 7(a)9 2t o] 2¥AA &
ol DATAS} CH & ¢zt Z2EZ P Q W9 ¥
A AEg vhebdth, a9 7ol M wAA] AV HE
TE {<DATA, Do>, <DATA, D,;>}2 Fel=n,

I¥ 7(a)Y Z2EF P9} Qo sl At wig
R FSE JLF AR EB T2 EZL P/ Q]
2M PollA Qurgoze] HEvolw Wlg2 1Y 8
I g, @43 T2eF Wi e PN Qg
g ol QM P HW3kegx AEslojof stz
Qs, Pol tislex 3389 ¢ugFE F &3t ¢
A Z2EZ UV CE 44 € B |FdA e
o] 5 FAo] AL Wy o] FUF HelBR P,
dA Qo W7 = P& 2E DATAE $A(P)
gted o] § Q T2 EFO] A E £ AEE 9u] ¥
& NUFE D 52 D% QE £4 (A7 [P
Q'I1%He AZslgch ¥ 89 [P, Q']e] dojA e
F8 A4 AL 338 A Z2EF YA ¢
1 FE o] 83 7IEdtd oS3 g

—

—4

Pl
DATA ( i ;P:

+ DATA

(b)z2x2 P9 Q

D 1. 94 Z2E2 P9 Q
Fig 7. Object protocol P and Q

1) BoE dwAA A A {(KDATA, D>, <
DATA, D>} thsted DATAS] EAX4 -DATA
9} Dy, D18} ERAM +Dy, +Di0] M2 gujFHos
Y 23l o] &-o] WA xe] HE o AFolt},

515

www.dbpia.co.kr



516

mEEES AR 934 Vol.18 No.4
l); Ql
p
C% q,
+ DATA GET(DATA/DOY
e —— et W
= NACK(DATN) -—'—- « NCK(DATA) o ACK{DATA) sommpen e = NACK(DATA)
NACK, } l
Oj !
ACK»
P
Y rmmmrreertatich
m— PLUT{DATAY DATA s
l O
95’ 4 " NAGK
-
! + NAQK(PATA) 6
B
/
Py owmpem + ACK(DATA) y
-IT RTSIDATA) (qu
T_[- Do Cll‘
il retrisna et ey
q,
T GET(DATA/D1)
= ACK(DATA
R
q7
+ ACK v

+

Z
3
L4

O 8 M8 E2EZ P /4 QY
Fig 8. Conversion protocol P;’ and Qs’

www.dbpia.co.kr



®L/EPNE o] 88 AT ZEF Wi 44

2) Fo|A P.s} Qoll theled ztzt W@ Z2EZ
P’ 3 Q/& 4435 Pt Py, Q3 Q9] #AE 9
I BAR AL FH08 FHNL S0z WG
Aoz dojiny,

3) B 2)elA dolF Pl Qoo tiE
+DATA #ol2g 711 EdAA v Hd PUT
(DATA) EAAR F718tm —Dy9}t —D; dlol8&
14 EANM ut2 gl GET(DATA /Do)t
GET(DATA /D)) ERAAL 2tz 371 Ak

4) ARQZI¥dl 712% 27 BT 7|5 P9
+DATA EdXMolu Q') GET(DATA/Do),
GET(DATA /D) EdAAel w2 Hol 1Y 634
go] #4& 0 F BF 75 &, P’e PUT(DATA)
EWRA Ko} Qe —Dy, —D; ERAAL Hol 1
Y59 418 o F BT V%S FoARIh

a9 gollA 5 EgholAgo] i vl B2
7tk CH,, NACK,, ACK, &= 712 =2 &2 P9}
B Z2EZ P’ Atole B4 AdE vdehlE S0l
~o]il, DATA, NACK, ACK ¥3 Z2 g% P9}
Q' Atele] AL UehlE Fdolageld £
Ea o] CHy, ACKq NACKg, NACKq & ¥ $ 32
2EZ QT 7R Z2EZ Q Alole AdE o
g} 19 89 MY Zeeze Lue A7 A3{5]
o] EPN %3 ZAzsl d23tng 1 3940 J5d
=3

v.d g

e AL3e wde] HFE UEHII AR 8=
v EL vheag metx Az & 2RE A
AFE NESZ H4E AHEAE Y 988 544
& BAse EAe By os ddsodor ¢ oA
olty, Az & YEHAE 5§ FAE& BAs]
A8 whEE AolEgelrl EA WYor, LI E
Z AL ACES ] AAL MY rIgo|th

E =RdMe A Z2eZ HlEY4, B4 A
de] 3A3 BEd 53 2 45 £ steH & 2
#3ted PNS 233 w72 Mg F o|& 233
o Mg ZeeZ2e ur F HFY ¢ e EPNE
Akttt E3 EPNE 0] &3l Folx 7|8 =2
Ego] Az Holgtg 7ix 1 AFHLE 2/ &
T 7158 49t HE $4 GETH PUTS ©] &
Fgogd 7188 A e HEVE A
3 e IREE W G EE dAEA

o] e FHE FHL o 7I1FVY AL AT
Aol Egol ol X el o] sl W7ol HAM}
&9 Holl @t AolEso] A v &o] MHd &
A& Holv, Z2EF WF7] 8] AF E40] 7hedl
Aok &3 g ZRAAZMe] B4l §7e e
T Z2EZe 44 2 AFAE #&E F S
Aok, zejut o] Wy e Ao B4l Al&Ho] B
FstAl 8 Aoz EPNe| 440 o3t QA==
HE Z2 29 7 wdsiE F Jlvke Hol &
Holoh, ke z Azt M) Z2EZ ¥W§Y
A, T2EF HEY) dA9 AEs 3 dF 84
Sol @7 ojof & FHA ot

0] =22 1991 IR X/ =X EXTIe AIFE
Q (XY S4) oA shg AP T AH|of 250 AP E|
AS

i

n.)rl:

Ho
ot

1. I. Groenback, “Conversion between the TCP
and Transport Protocols as a Method of
Achieving Interoperability between Data Com-
munication Systems,” IEEE Joural on Selected
Areas in Communications, Vol. SAC-4, No. 2,
pp. 288-296, Feb. 1986.

2. S.8. Lam, “Protocol conversion,” IEEE Trans
on Software Engineering, Vol. 14, bpp.
288-353-362, Mar, 1988.

3. P.E. Green, “Protocol Conversion,” 1EEE
Trans on Communication, Vol. 34, No. 3, pp.
288-296, Mar. 1986.

4. J. Auberbach, “A Protocol Conversion
Software Toolkit,” Proceeding ACM SIGCOM
’89, Austin, Texas, pp. 259-270, Sep. 1989.

5. J.C. Shu and M.T. Liu, “A Synchronization
Model for Protocol Converison,” Proceeding of
IEEE INFOCOM 89, Ottwa, pp. 276-284, Apr.
1989.

6. Y. Yao, W.S, Chen and M. T. Liu, “A Parallel
Model For Constructing Protocol Converters,”
Proceeding of IEEE GLOBECOM ’'90, San

- Diego, pp.1902-1907, Dec. 1990.

7. Y. Yao and M. T. Liu, “Constructing Protocol

517

www.dbpia.co.kr



R E S CiE "93—4 Vol.18 No.4

Converters with Guarnteed Service,” Proceed- 10. M. Rajagopal and R.E. Miller, “Sythesizing a

ing of IEEE INFOCOM 91, Bal Harbour, pp. Protocol Converter from Executable Protocol

960-969, Apr. 1991. Traces,” IEEE Trans on Computers, Vol, 40,
. K. Okumura, “A Formal Protocol Conversion No. 4, pp. 487-499, Apr. 1991.

Method,” Proceeding of ACM SIGCOM ’86, 11. G. Bochman and P. Mondain-Monval, “Design

Stow, pp. 30-37, Aug. 1986. Principles for Communication Gateways,”
. D.M. Kiristol, D. Lee, AN. Netravali and K.M. IEEE Journal on Selected Areas of

Sabnani, “Efficient Gateway Synthesis From Communications, Vol. ASC-8, No. 1, pp. 12-21,

Specifications,” Proceeding of ACM Jan. 1990.

SIGCOMM '91, Switzerland, pp.89-97, Sep. 12. J.L. Peterson, Petri Net Theory and Modeling

1991.

F 18 #(Sang Ho Lee) 5 & E
19764 28 X ABK ETIHHE
B X (TE8E)
19814 2A : #R AP K85 B
Tt Ees (T8 )
19894 28 : AP K8k B
TIHHSH (THRMA-)
19764 ~1979% 48 : GBEHOM
BEFHHA 9%

of System, Prentice-Hall, 1981.

198148 34 Lk B BL RSB T FelH84 B3R
19924 98 Li#% 37 : CANADA UBC POST-DOC.
XMLSH I2EZ T8, BRe £ ANEdold ¥

518

www.dbpia.co.kr



