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Research on Application Modeling and Software
Architecture Considering from the Viewpoints of
Business and | nfor mation Technology”

Yoshitomi Morisawa

Abstract

Historically, many technologies were not accepted in the market even if they are
the best technology. The computer world is not the exception. In the computer world, a
viewpoint of business is regarded as important a viewpoint of technology more than
examples of the other industries. In the area of the software architecture, severe
hegemony fights are particularly continuing to receive progress of information

technology in advance.

At first, in this thesis, we propose application modeling of a business application
using the logic programming language actively reported in the first half of 1980's. This
modeling gave a strong impression to researchers technically, but was not recognized
by the world with a viewpoint of business. The significance of this modeling shows the
ability to use the logic programming language for a requirement specification of a

business processing application.

Next, we provide an overview of the hegemony fights of the software architecture
that have started from the late of 1980s in network layer, operating system layer
through the middleware layer of the operational infrastructure of application systems.

We explain the historical positioning of the Unisys Architecture which was participated

*Doctor's Thesis, Department of Information Systems, Graduate School of Information Science,

Nara Institute of Science and Technology, NAIST-1S-DT981022, January 29, 2002
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by the author and is the software architecture of the operational
infrastructure of application systems. We explain the background and an
overview of the Open Solution Framework (OSFW) which was developed by the
authors and then propose the Client/Server Solution model and the actual recommended
product sets which are used in the development of the Client/Server type of application
systems. For one of applications of OSFW, we explain our customer’s example to
decide the infrastructure of new accounting system in our consulting business and

discuss its technical significance.

Next, we propose architectural styles of distributed processing systems as the
enhanced Client/Server Solution model that was introduced in the OSFW corresponding
to the dog-years progress of information technologies. The architectural style classifies
the architecture for distributed processing systems into nine categories based on the
location of data storage and the type of processing between a client and a server. We
propose a simple but practical method to select an appropriate architectural style for
developing an application system from the nine architectural styles. We introduce the
characterization of architectural styles, measurement criteria of “distance” and “size”
and show the applicability to select the conformity between a characteristic chart
representing requirements of an application system and characteristic charts of
architectural styles, from not only technical viewpoints but also a viewpoint of
business. We propose a method to select an appropriate architectural style for an
application system using these criteria and characteristic charts. We applied this
selection method in concrete real application systems of our customers for getting
adaptability of the method and got the positive evaluation to use a practical selection

method.

Keywords:

Architectural Style, DCG(Definite Clause Grammar), Distributed Computing M odel,
Distributed Computing System, Logic Programming, Prolog, Product Sets, Software

Architecture, Software Framework
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3) T—X%7 7 Fx « A A M(Architectural Style)
VAT NORER TR ORI ELE R EEMOME S, T T Ty o RNH—
> (Architectural Pattern) & & FEIZIL TV 5 [49],

4) R E(Processing Structure)
TAT IO ALESE O LAY R B,

5) 435 A (Processing Type)
VAT LORERLEEFRE DL RE,

6) Y7 bU=T - 7T—%T7 7 F ¥ (Software Architecture)

VYT xT « VAT LANREI BHLHRENEYMICIT 22OD, VAT LEELE, &
Y 7 My TR BRERE, A X T - AEEHE LD,

1990 FERUICHAE L D -GIARZ R T IEDICHREIND L DI o7, AR O IBM
™ Open Blueprint TH 2, I TIE, Y7 b= T 2EO#EE Y 7 b7 « T—F
T F v LIRFITHEA LT 51491,

7 7 L—AhU—7 (Framework)

T =% T 7 F X IEERE TR T MU = TR IE,

FTV 2 MEMTHASN TS 7 L—A T =2, H&% 752088 F0DA v
AL ABOMBERIZ L > TRESNT, VAT LAORKE T O FFH ATRE 7%
FHTH D26l KL T ZOA T Ve 7 MEATHEA SN TO S EBR TR Lz,

8 FwurZx# Y (Proprietary)
B O EA EOR A,

9 *Xv hU—2 « 7—%7F 7 F ¥ (Network Architecture)
FBEEVAT MCBERY—E A, ThDbE Y Y3 L ORE - RS T -2 O
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LWEZ R &, ZBIERD L, o7 harZfELLLbo,
1970 41 IBM 4 SNA(Systems Network Architecture) 3% DRETH 5,

10) =—45 4 > 7 (Marketing)
PSR DAEFEN SR, P—ERICE D U OREEE ORI,
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2. WMBREBEICKZT7IVr—av-ETVVT
21 HoFL

VTR 2T LERREBENTHOEEZ 0T TV r—a rOF7 Y v 7 FiE (G5
TR BEBEENTWD, BEOY 7 by 2 THBEAS TEHRHA SN TWHET U v 7 Rk
D% IE 1980 FERDBPEICTER RFER B 2 SN TV D, FOERKMN L R Y 7 LR,
WEFN 5944 H 10 A5 12 BT T 17 7T A3kitiko R L ) L L TF
WSS FETHRESN, 2OV RV T A0RE L LT, FPFIERLEEEEDOH
59 H 9 HEC, A%, #E k7 e /I 70U —=x . 2V F[83] & JSDI66]
DEHE AL, IBFD B9 4E 11 A5, EREE T L[27] SP-FLOWI9T], PAD/PAMI12],
Mother System[63]. DCG(Definite Clause Grammar)[39] & HISP[67]738# S iz,
LT, YRV ATHEHERINRDpoTn, FLnwrar I afgsaA L, v R
DU LR S SRR 99 A MR - RS DV AL BR 5 IE N 60 47 b A B ICiBHE S
iz, BE SN HE OIS EA R, WA T Ve MERETEO ABCLISO], B 5]
7a 757 E7ED CP(Concurrent Prolog)65], JEM: kA ~— A2 L7z AGI28], &
Va2 e 7a s I 7FEO I0TAI3] A Y — s %45 FFEOD Stellal35], & BIEH
&8 Validlllth 5,

EFOIL, ARREBIEORR L T, AR RIEOFhO —B L LTR-V 7 - 7
— LD RFHEOMREE CP R DCG 2 & T 10 FEHOMHGLR 78 Crok LT, Z Oy
WA L Cunwa(29],

HEHRUEZSZETHRE SR FERICOWT, EHICE > TET U VI RERT—FT7
7 F v HFHAEIZED L ITHEBE 5 2 TV D DO BRI 7 K0 5 [86], EHITHK
HIRWHIZ A 5 2 - HEwmlE, CP & DCG Thar tmEL TS, 20 DCGIZLbDET
U 2 7 FEE, Prolog ALBLR O ETNFEORERE 5 R 7' 2= 7 N T & Prolog ~
OELOETICED, EVRAOHEATIEEERP A ONZWFIERO —2IZ72 > T
L. LinL, 21 HAC Ao 72BIfE, FHEMEERE ) ORI 22 1M EX° Java ICRES NS
PR AT S BT 2 2R OB RIC LV . Prolog ALBE% 2= (i RE 0D FEAR 1 HAX
<IpoTW5b, £7-. Prolog ICEAEMT AT LAOBBLWMESNLTWS, &5HIZ, V&
T A TEZE SN DT — 7 ORI XML EILUZF D> TWAHETE, BV R AOHETDH
BB ORATYH, 1980 ERICIBELEDCG L BT F U r—vay - £F Y I F
EN XML EMEDLSHZ S L > THERERNBET A ETFHEL TN A,

ARETIX, WEEMELZHEH LT, DCGICED 77U r—ar - 7Y v 7 hERHE
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T 5139l DCG I XD Ec 7' m 7T KA B AR, EH OB EURATIE 2 L
THE 1/“Cl/\€>[38,89-91]75§ FHNEE~DOET Y 7O E LT, @’%ﬁﬁﬁ%@ﬁ
B0 FHROMBISTWFIETH S, £, HikmOBEM AT 572012, Prolog 2%
7% DCG #@iT %, wicH@EfiEE DCG OEHMBEZHAT 5, %L“C/\?’ﬁ@n%%%
i C 5.

2.2 DCG

DCG X, XRAE B EOBRYER TH S, DCGIE7'a s T I 75575 Prolog DEST
FRET R T A THLHDT, g0k 72i TR TRk SN XUFFN A AT 5 72
WIZHE S = EAHR S, FEAERZ Prolog =22 /31 T &~ T, DCG % Prolog (2= /%
ANTHZERHRD, ZOZ LT DCG TEMNREET T 74P —2EHATEL L%
ERL T 5172731,

DCG iZ, [T THRDO LS ICTEFTESN TS, DCG O EHAO —RIZITR O T
H5,

LHS --> RHS.
ThiE. TLHS OFREZREAUT, RHS TH D) ZEIRL T, RHS & LHS &b HEHfH
BT 7 ahEEBHEOEBYITH S,

DCG 1%, WOFIETIRA BSEEIIET .

() CEHRAIOLEMANL, IR S TR SRR 5 DA A BT 2 2 L H TX 5,

Q) OEHAIOARNE, FERE SRR FL B DS TR T 5.

(3) FE#k R B id, BECEEH LIS D Prolog THTH 5,

(4) #&omre B, Prolog HTH 5, IEkImRL S & #sme & & XA 2% 72 DI smat 5 D 4]
i%. Prolog U A & L CUERRIOPICE NS, st s ASCII XFa— R
BIE. FOREAR U A MISCFHI L LTEL ZERHFRS, 250, 22U A M, [1FEx
X7 LR A,

(5) Prolog Fe X FFOMH LI OB, SUEHAOLIICE D 5 2 LR %D, £
DR TREEMEOH Uik, {JoficEl,

6) BRI, BEHER 7 77 Ao T, UEFAIOARIZHRIICRER TE 5,
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2.3 HBEMRE - AEERE
2342 R U7yl A e L, ko@D T 5[991,

[& 2EFER eSO BE T, BAKEO2 T FBRIASNTL 5, TORNRIEE
FEODET, 12037 HITiE 10 8 E TIRE TE 2, OE#HITN 200 BESH 5, B
AL, 27T AR FOFE EFREICHRE UM ZE2 2R ~FIET, EMR0
HOHERRICE > TG A HET S Z Lo Tnb, WEHGIXO 2 7 IcE
B0, MOGIRET 2 2 L3y, ZiXholary 7R it En s,
EHE . 2T &S (5HT)
WAFH, HEF
W4, & (DR IRL)
TR AMRIEAE B4 10 th O HBIRIEA 1T, & ORFE B BIE~HER T EE HT 2 &I
ﬁof%é HEE R T R £ - 3 EERIC L A b o & Ly 1 HEOKIE T, 18
FICREEN TN D, TEEBENDEERREOHEITIL, £ 0 B KEE (CEFERE LI
H#KEEKEU A MIRRAT D, EHEERDTEO T T E2REAICMOEDS T L
2o TWb, BENO 2T THIZTELROR/NMNILIENEBZTHENLTHD,
HEREE © W EH. &
‘D4
AR OME (R Lais, B R EIER S JTOTEREA R U A MEK) Dz 0dtE
7w 7o AR &,
MR E -

0 S
= A 2= > (D#RVIEL)
ndh . e

s T —
ERRRY 2 b Y ek
CENE <

J

- RBRBER A HEARE T OB RITAE T 0,

c CORBITHEN TRV D H LD T, ANT—FOx T —iLH# 7 ST EE I H -
THvy,

U EHWEWR AT, BRI TIEE 0]
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FiEwmA R LT < T 570, H2-1 08D R L BafiEEE 2 5,

AhF—s ) P HAT—s
-

e = R
B fe i R Y 2 R
IE%

(e —

2-1 iR B R

ANT—=ZF, BEWE (a7 &5, B4, 8 L HEE E0ES, EE,
B4, EXHE) Thd, W7 —Z T BRI 2 HEfE RS (EF 5. dECE,
(27 FEG, B4, BE, Ear7HiRiti~—7) O#DIRL) F3fEERRRO
TEEARY A N (FEXES, EE, B4, BE) Tha, BmENANENS L=
YT R OIEET — X R BT D, — B O HEKES AT SN D SRR T
— A ETRR, EERROCOEEESEREE T S0 E XFEEARZRY A M
%, EEENEEELW-T L, HEErEZ2N T2, HEERECE2 7SI
ICHIEFERA RSN, ZBICRHFPEDa LT ThhidzEa Ly Fhit~—7 28hH T
HT 5, ANF—=FDOZYUHRERL 2L T T2 RLED o0 LR EATHRN,

24 DCG OEH

WO LD e FEARRT S, FTHEO AN )7 — % OfCE 5% BNF(Backus-Naur
Form)IZ & - TRk L, ZAUC A7 — # MR T R & Btk 7 L O BRER Ay A AN L7
HOE DCGIZE» TR T2, ZhaitikEE L5, DCG X, #MMIZ Prolog (A #T
XHDOT, B SNARRTIET RO D, T7hbb, ZBsiviz Prolog 7' a7
7 LD, Prolog DFMRMAEIC X o TTREAME U AR T 2 7T L LTENET 50
T ANT—=F Do N7 — 2 DERPBITA LD ThH 5.

241 ABT7—% ORIGER

FPANNTFT—F O EERESTA BNF IC L » Titidd %, K228 LUK 23 321 Th
B,

7= 2 DWW TOREGLIR L, IR E BT < T 5 72 Z2 [ Off APITHRZ
DIREOIFREIRDDREL T, 2O Lo TnD, ANT—F OEEDHEE

.10.



2. WEREEICLEZTIVS—2ay TS

LiZxtis L CH i SC<output>23# V iR S v, WIEEREDS — 1 A J) S #uicstis
L C—HEDO<output>DAHENTE 57005, K 2-3 O G7F—#fEicisnT L] THER
ToRESCE M DCGICEB T HRFENET 5. 16> THAMI DCG &, HEFRE L ORI
KEUzﬁ®%i®ﬁﬂ%@énéo:@;5mmﬁ?w&%i%%mﬁé:kmiof
BB OO EAT 5 RMEOH AR S, L0 BRRBCTHZ LR TED,

{input> 1i= <{trans>
{trans> ::= <tran> <trans> |
<empty>
{tran> 1= <container> |
{order>
{empty> =77
{container> = 7CONT" <c_no> <sake> <{qty>
<{c_no> = {integer>
<{sake> = {identifier>
{qty> = {integer>
<order> 2= "ORDER’ <o_no> <orderer> <sake> {qty>
<o_no> 1= dinteger>
{orderer> = {identifier>

ﬂ22ﬂﬁ7 S A% 3C

[ <output_data> ::= <outputs>
[ <outputs> = <output> <outputs> | ]
[ {empty>
<output> ::= <shipping_instruction> |
<out_of_stock _notice>
<shipping instruction> ::= *SHIP ’ <s_o_no> <s_orderer> <n_1>
{s_items>
{s_o_no> 1= dinteger>
{s_orderer> ::=  ’ <dinteger>
{s_items> 1= <s_item> <s_items> \
{empty>
{s_item> = <{s_c_no> <s_sake> <s_qty> <empty_mark> <n_1>
{s_c_no> =’ Container ’ <integer>
{s_sake> =’ 7 <identifier>
{s_qty> ::= 7 7 dinteger>
<empty mark> ::= (Empty)’ |
<out_of_stock notice> ::= "QUT_OF_STOCK

<unalloc_o_no>
<unalloc_oderer>
<unalloc_sake>
<unalloc_qgty> <n_1>

<unalloc_o_no> 1= dinteger>
<unalloc_orderer> ::=’ ’ <identifier>
<unalloc_sake> =7 7 {identifier>
<unalloc_qgty> =7 7 dinteger>
<n_1> = CR/LF’

HQSEﬁT S A% 3C

.11.
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2.4.2 BHROFER
1) MiBBS% (GREE) D¥E(H

BAESHEDRR Y FiZle b o T, EERIMA R TREZEMZE X, el L TEKR
RAEITH Z LT D, ZOWREEZER St & LTidar 71 E 524 Cont L4 2K Sake
& DEAZEM ContX Sake & EFh s L, BEESAE Qty ZEIRk & 3 5B Cont X Sake
—Qty ((¢ 8)—q: 22 TF ¢ ISR TWAIEL s OHE ) DESEEZ 2z NITL W,
ZOBEBENATIT AL TEIFHINDINEEZD Z L2705, ZORREZEM St i,
Prolog Z F\VCkD L H IZEHLT 5,

St % 3 O#fl stock(cs,@DEA LTS, St OMMRIEIIZES ¢ LT5, EWEOAS
LT, FNHEED csqil &0 3 -2# stock(e s, % E . StU {stock(c s, @}—St %
179, HEEREO AN L T Z 6 FE I NS order(s,@ ICL > TSt &2 FEHT 5,
F7-5 % Co=Cont (% LT St(Co) = { stock(c,s,90 =St | C=Co}T. SCoO)D gi=HD
WA 01272 uiE St — St(Co) — St #4795,

LLED St ~DiBIn, £ E, Hikgk%Z2 72 add_stock(C.S Q). change_stock(C.S @ NQ)
B L W delete_stock(C)DIRFEIZ L > TITH L HICT 5,

MEET B MEREE L T2 AET S,

sake_stock(S7) : BENIIHHIEL SORE T
is_empty_cont(C) : =227 ) ClEZE

PLE® Prolog 7' a2 75 MIX 24 D0 THDH, Z T,

bagof(X P.S) SIZPEHRETHTATOXDOL HLEHEELSTH D,
Q- Q ETET D YIMFHET B,

assert(C) : BE (F—FN—2) T C #BINT5,

retract(C) : LEND CERHIRT %,

&9 Prolog #LIAZDOIRFEEFEHT 5,

add_stock( C,S,Q ) :— assert( stock( C,S,Q ) ).
change_stock( C,S,Q,NQ ) :— retract( stock{( C,S,Q ) ),
assert( stock( C,S,NQ ) ).

delete_stock( C ) :— retract( stock( C,_,_ ) ), fail.

delete_stock( _ ).

sake_stock( S, T ) :— bagof( Q, C stock( C,S,Q ), L),
total( L, T).

sake stock('S, T ) =T is 0.

is_empty_cont{ C ) :— bagof( Q, S stock( C,S,Q ), L),
total( L, T), !, T=0.

total( [], T) =T is 0.
total ( [X|Y], T ) :— total( Y, New.T ), T is X + New_T.
total( X, T ) =T is X.

2-4 FHEREE

.12.
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2) BHEOFIR
BNF % MWWl 2 6 &1, ZAUS A7 — BTN R E R E&2 1T T
BHERAZTEREES, 20EE DCGEFAWTETE, K25 BLU0K 26 DL 5707 a
7T LB ELND, BEWATIRT D 12 O IGLIRI AT T e B AT 5,
C a7 E S
S 4
Q: HBEELIIEHE
N: EE S
0 T FE
T Wi S O
U:  HEREREERD D O &R
NU: [FE (BHH)
0@ : EXROEHEE
SQ: HERRENOHE
NQ: TEEF—ZFHOTOOHE
PLE% . Prolog 7a 275 A& LTEMSELEOIL, HTOEIY (house-keeping) &
g (K 2-7) ZHEEMNT 5, B 5 Tl
see(F): AW 774 FERL,
seen : AN 774N FEALS,
get(K) : HEOANT 7 7 A NVEDZEATRWN—T% KIZioiAiAle,
getO(K) . BEOAT 7 7 A VL0 —F% KIZHAATs,
Y+P: not P
& Prolog #LIAAMRGE AT 5,
PLEDOHARIT Prolog 7' 02 7T MIEMTHZ LIl Toa sl oL tRhRpT I ENTE
D

.13.
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input —> trans.

trans ——> tran, !, trans.

trans —> empty.

tran ——> container |
order.

empty —> 77,
container —> ["CONT’ ], ¢ no( C ), sake( S ), qty( Q),
{ add_stock( C, S, Q) }.
cno( C) —> [C].
sake( S ) —> [S].
aty( Q) —> [Q].
order —> [ORDER’], o_no( N), orderer( 0 ), sake( S), qty( Q),
{ make output{ N, 0, S, Q) }.
ono( N) —> [N].
oderer( 0 ) —> [0].

2-5 A DCG

output( N,0,5,Q ) —> { sake_stock( S, T ) },
({T>4q}, shipping instruction( N,0,S,Q ) ) |
({T< Q), out_of _stock notice( N,0,S,Q ) ) ).
shipping_instruction( N,0,S,Q ) —>
{write( "SRIP > )} }, s ono( N}, s orderer( 0 ), n_l,
s_items( S, QU ).
s ono( N) —> {write( N ) }.
s_orderer( 0 ) —> { write{’ * ), write (0 ) }.
s items( S,QU ) —> {Q¥=01}, s item( S,QU), !,
s_items( S,U,NU ).
s items( , , ) —> [].
s item({ S,0Q,U ) —
{ stock( C,$,Q), @ > 0,
((Q >0Q SQis0Q U is o0, NQ is Q —0Q ) |
(Q=C0Q SQisQ Uis0Q-Q NQisO ) ),
change stock( C,S,Q,NQ ) },
s_cno( C), s_sake( S ), s_qty( SQ ), empty mark( C ), n_lI.
s_c.no( C) —> { write(’ Container ~ ), write( C ) }.
s sake( S ) —> { write(’ > ), write( S ) }.
s qty( SQ ) —> {write(” ), write( SQ ) J.
empty mark( C ) —> { is_empty cont( C ), delete_ stock( C ),
write( ’ (Empty)” ) }.
empty_mark( _ ) —> { write(’ ~ ) }.
out_of_stock_notice( N,0,5,Q } —> { write( *OUT_OF_STOCK ° ) },
unalloc_o no( N ),
unalloc_orderer( 0 ),
unalloc_sake( S ),
unalloc_qty( Q ), n_1.

unalloc_o_no( N ) —> { write( N ) }.
unalloc_orderer( 0 ) —> { write(” * ), write( 0 ) }.
unalloc_sake{ S ) —> { write(” 7 ), write( S) }.
unalloc_qtY( Q ) —> { write( "’ 7 ), write( Q) }.
nl—> {nl}.

2-6 HJI DCG

.14.
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stock_control ( Fname ) :— get_file( Fname, In ),
input{ In, [] ).
make output (N, 0, S, Q) = output( N, 0, S, Q Temp, [] ).
get_file( F, L ) = see( F ), tokens( L ), seen.
tokens{ [TIN] ) :— token( T ), !, tokens( N ).
tokens( [] ).
token( T )} :— get( K ),
( ( isdigit( K ), digits{U) )
( isletter( K ), alphanums{ U )} )} ),
name( T, [K[U] ).
isdigit( X ) = ¥+ ( atom( X ) ), X > 47, X < 58.
isletter( X ) = ¥+(atom( X ) ), ( (X > 96, X < 123 ) |
(X>64, X <91 ) ).
digits( [K|U] ) :— getO( K ), isdigit{ K ), !, digits( U).
digits( [] ).
alphanums{ [K|U] )} :— getO( K ), alphanum( K ), !,
alphanumes( U ).
alphanums{ [] ).
alphanum{ K ) :— isletter( K ) |
isdigit( K ).

X 2-7 "NTAF—E T - FalS A

25 FEHESEDFEE

ARETHRELEET U 7 PR, RO IELESCESLHEOBBEIOCHTE 5,
MDA T — 7 DBSRHAA A DCG THRBLT 5, AN T — 20N 7 — 2153 52K
AR AN 7 — 2 BT AR 2 BIFR O R AR % Prolog THELT %, DCG ZALA AN
Prolog #FIH L CBIZ T 2 7T ABMERTE, 2O EETT D2 Enks, Gl
FIERAT Ve MEREOT TV r—ay « FF Y TOFEERRY ZOETY
Y7 FEF MEOERMEZIZERBAIC T2 7T LICEBRTES5DT
Rapid-prototyping FitkE L THRITH 5,

21 HAdic 72 VAT AMTRITESN LT — 2B LT XML B3EREHEH TS,
XML CTRE s o7 — 2 &8l % DCG AT 52 LICX o TRILET Y & 7V FiEpEH
TEHLETHRLTNS,

THMAITORERIZ LY | Prolog MFR G ETHROMBEN KEREEIZRL R 25T
WA, FEEL Prolog TR SNIEFEAL AT ARREIN TS, fiE->T, XML & DCG
A LT, HOBREORMOELUIL 2T AR REET5 2 L NS BOFETH 5,

.15.



3. VIR0 T - T—FRTIFvOERE

3. YIFJDxzT7 " T7—FTIOFVvYDRRE
31 HHEL

KETIE, Y7 M7 « T—%FT 7 F ¥ ORBEORIGEZ BRI & © 2% 2/
PO, FoHBOE R, B, L TERAMBIL, 2L TaBohmtEi#m L 5.
F9°, 1980 FRDB THIE L IBM #ED S/360 IZREEND AL 7 L—LABROT
TV =gy s T=% T 7 F v BB L. 1990 FIEDENDIEE o AT U B FERRIC
L 7= UA(Unisys Architecture) 08 L\ 7 b7 =27 T —F% 7 7 F ¥ 2im L5, £ LT,
1990 R PEDO A 2 A — 7 VR OBAED 7 L— 20U — 7 OB &2 0 L, &% 21
HALDY T "D 2T « T—=FT 7 F ¥ OH LI EEHBL D,

3.2 BELVAHER

1980 A FE TO 2 B o — X EFRL, IBM #2358 LWBEE A 5E L, BUNCH (/32—
A, 2=y 7 NCR, CDC, n=1 k) LF &7 A 36 L ONEPE A — A 3RS
LIS AE D LBNTHERETDHIE V-2 OO IRL Tho7-, flziE. IBM #:2° 1974
FEYRIZFRY NT—7 « T—F7 7 F % Th % SNA(Systems Network Architecture) % 3
FT B, ALY —e =Ny 7t (B, 2= 24 121976 4 11 A1 DCADistributed
Communications Architecture) 2. X2 — 2% (H, == 2 %) 1% 1979 FE I
BNABurroughs Network Architecture) Z B\ i THFE L T\ 5,

1987 A4 I, IBM #HiZ Y4 BF 11 RO R 5 — Ry =7 C 4 FHEOR2 5 0S 21 -
Tz, FlfbiE, BHEORR A NN— RO =7 « T—% 7 7 F v |23 2 Ea—F [T,
T r—=ar s Ta s T AOBMENE (RIHME) . et BEO BN A B LTI,
SAA (Systems Application Architecture) #385% L7=, SAAILX. 77U r—v a3 - 7a s
FALBEIODA L BE T 2= A ThAIET a7 7 A0 F T oA I o= —
VarePR— b ROEE—Y T 2REZHEL TS, K 31 ICF RN E 7T,
2—WEAOT TV r—vay s T X% T 7 FrNICE UIAD TR Y BT OIKEE)
LHZONWEOHNTH LB s, 2—PICT7—F7 7 F ¥ L) BfldE 7T 25 1BM
HOBERR~—7T 4 THIETH -7,

EEAHEEZDEFREEA — VL, FURRESOMET 27 S r—yv gy - 7%
T F v A RMERICTHBICRAL TEL R 31T ICKADORNELFDT =% T 7 F 4%
~9°159,60,611.,
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3. VIR0 T - T—FRTIFvOERE

InJS3JER
_ig EKEEE HARE
aJ ey su| PRe—ovER RIS
Forvan kee | | %2sm 4| [ Rexx RM/MVS
JOo75L-H—EX
B&q/4057x—2 T—HR—X MR 5 T—A 'iﬁ:»f‘zsjz—x
QMF A8 Tx—R IPF PM
QoM SQL EZ-VU
HEIOT 53T A2 8T1—R J|FERr—A
""" C|[7FuE—ar
o EEo s || TIvr—ammmmme || yx #—£2
/. LAk Z B ¥3 tyiay.
*HEEHE a WIS HEAE — 43 o
FAE -/jz( -ét Ti Roh—4
LA4F7Ik 3 AT LI (|
....... :gug 2]
"
im0 PS/55 AS/400 S/370
B PSi2
X 3-1 SAA
# 31 1980 FROFKADT 7Y br—v g « T—FT 7 Fx
REKFA =1t 4 T—FTIOFv4
1987.4 IBM #t SAA(Systems Application Architecture)
19875 E1&E SIA(Systems Integration Architecture)
1987.7 HILH{EFAT | HAA(Hitachi Application Architecture)
1987.11 AHAES | DISA(Distributed Information processing Systems application
Architecture)
1988.1 DEC #t AIA(Application Integration Architecture)
1988.10 HER DAA(Distributed Application Architecture)

BE, hbo&dor7 7 r—yvay « T—F%77F v, A7 VEROKAT E &
BT AL 7 L—=AHDE WA X ICF O TS & G A R, B EoRGEE L
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