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Trends of Banking Accounting Systems and Related Computer Technologies
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Abstract Starting with a surging wave of building first-phase on-line systems in the late 1960s, the
banking industry saw over-all system changes take place every ten years for the following 20 years,
leading to the current presence of third-phase on-line systems. This paper first points out the factors
which have made it necessary to change systems on an across-the-board basis. Secondly, its focus is
on what accounting-specific banking information systems will be like as a successor to phase-three on
-line banking systems. Thirdly, the paper refers to the positioning of TRITON system technologies for
the creation of on-line bankihg systems that will next come into the picture.

Although existing banking information systems are considered to turn into distributed cooperative
computing systems (or distributed complex systems where general-purpose computers and downsized
computing systems are all interlinked), the present infrastructure of accounting systems is expected to
survive for another ten years to come. The reasons are (1) because those accounting systems have
grown too huge to go through an entire systems recreation on “all-at-one-time” basis, and (2) such
attempts would surely confront all the more difficulty if the scale of systems continues to expand at the
same rate as in the past.

The potential technological break-through is synonymous with a dramatical improvement in software
production efficiency through the use of Al technology and through the new development of computer
languages very close to natural human tongues. But, for this goal to be reached, a long, distant way still
lies ahead of us. Accordingly, it can be said that accounting systems at banking institutions will follow
the direction in which their subsystems will be partially modified or continuously enhanced. In this case,
the systems infrastructure will be forced to be of a hybrid type, which allows both third-phase on-line

systems and-fourth-phase ones to co-exist.
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Table3 Examples of growth of banking computer resource
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Project Management for Developing
a Large-scale Distributed Cooperative Computing System
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Abstract Under the pressure of deregulated interest rates as well as financial goods and loosened finance
systems, the banking circle is expected to undergo drastic changes. In such situations, the creation of
new systems, mostly distributed cooperative computing systems to the authors’ way of thinking, will
have to be done in search of less time and lower costs required for development efforts.

With those trends foreseen, the development of the TRITON system, a next-generation accounting
system for financial institutions, started and has proved to be a large-scale project which has consumed
a great deal of time. This paper describes what the authors thought out in quest of the appropriate ways
to manage the project, process by process, during a long-term period ranging from the project’s birth
to the simultaneous starting of the system’s production runs at two banking businesses, and also
mentions how the authors dealt with the perceived needs, additionally referring to the characteristics of
each development process.

The objective of this paper is to help banking systems development project managers, if slightly, to
avoid failures in their efforts by fully learning about what has really been done, as described here, and

by newly adding on their own ideas for further improvements in project management.
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%1 BARE D A-MERTYTH
Table 1 The number of modules and their steps

BAT v 7

moo it I
BLEH 97 137
Z_i EBEA 104 151
? £ B 2,062 2,532
” H 2,263 2,820
. BEEH 127 167
/\\ BEE 136 175
i £ & 1,473 1,79
7 it 1,736 2,137
& it 3,999 4,957

2.4.1 EDa—IWHERTYTH
TRITON %702z 27 b LT/ a5 ARFERRIZFR 1 OFED H7400 5 A
FvIFTHD,
¥ 72, TRITON & L TR L7z EY 2 —iZDWT, BR\BTLIEHBITNENE
NWABETEEYa—NEEEHBE, MITEDICBOFRT v 7HOBUKETH 5,
%%, PDP (COBOL 7¥—# E#) & DWW TIi3# 10000 /155 HAT v /' Th 5.
2.4.2 NN F A S
TRITON ¥ R 7 A TRBFHROBBED eI, T—T Vv = T{heHEL . &
QETTDEEERKNBBE L > TV L, ELSHBLEbL VI VAT LAOFEMBEL
BHERMT, HEERRNERINTHL ZLEDS, KA MNOEBLE 0SS
LT, BEEWRAOARMRELBEE LD ZETHIEYE, ZO( I T x2—A
EAHIRENST AT ELTTF =TV Y 2 7{EL T3,
AHRENRT XA IDAT v TER 2 CRT.
FDM, BETF—TIWRIRY, YATLAT—T NV NTRAIBIUVT7 +—bFd—
NUA RS ASE, WTTRAEDRTIIOART Yy 7THA.

%2 AHORENTAS
Table 2 The number of input/output message
parameters and their steps

AT v T F B

AT 81.968 1.393

BAEMBT HA 327,915 1,305
B 409,883 2,698

AN 91.948 1,211

FOREERIT HH 358,349 1,345
i 450,292 2,556

a E 860,175 5,254

PlbE% gLz k, TRITON & LTOLMEKERIE 70 F 44007, PDP 1557,
T AP 256, GESILARAT v FTHY, ERBETRMATRTHEE, Tus7
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2.5
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3. 7o2xs EELHRER

3.1

FAFEHERE & 1XEI248
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Wiz 17 2FIFMEMEE 272 (K4).
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Table 3 The company in charge
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Fig.4 The structure of the TRITON project
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ZILEMBO—»ARNCIER S N ETEHER, ZHARTECHAT - F
HE»S5 VY22 £, MIBORFEOREBL L€ TR 2T, 7o
V7 FOUPRIE L 0ERPILETH L L, ZHABRO®, FOEEHELE
RU, ESEHEY A7 ACEFLULREREEB LS.
3) EHEHOME
HEABERICIRBRAT LIBRVE 2 2 /L, ESREOKER, SEO0%
HE{TW,
- BHEE R
cK7uY 27 bOER
* BLR COFHImHRE &
EZHMEICTHL, FROLE L EFIETBOMRF 2K > 72, HEOREA,
BIUREESFICL, FEHEBOKRIBAIE & 3EREOBR ORI 2R - 72,



38 (634)
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Table 4 Divided roles of each project team

P 3 & s
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s ZfFOCA—Y r REBERCEEEEHETEE L oEFRIC L VRO
HEfEgcED 3,
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®R5 SH—B
Table 5 Conferences
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%6 EIBEEOEODER
Table 6 Principles of progress management
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[FAIZ D 4 3H=— A TOhE (BHOHLED T
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Table 7 Divided roles in proglamming phase
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Table 10 Main activity’s list in system test phase
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A Standardization Effort for Software Development Procedures
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AT, ZOEEEYL L TEBL-ATREETOER, STROEHELORE, B
SEIECH T 2 BEH A FOREICOVTERRT 5. Hbt CHAEFIRETRENERICAL
PoLdhTRER LDV THHMAT 3.

Abstract One of the ways to turn what is called “invisible software development” into what is termed

1.

“visible software development” is “to decompose software development elements into the level of
controllable units.” This method, however, stirred up two new challenges: “accelerated invisibility of the
whole” for one and “how to make compatibility exist between individual decomposed units” for the
other. In the author’s latest experience, those two challenges have been dealt with through the pursuit
of two alternatives: the “making of the documents which help see the whole through” and the “im-
plementing of standardization.”

This paper refers to what have actually been done for those two alternative measures, such as newly
-made descriptive forms for defining total development procedures, criteria for standardizing each
process and different varieties of guidelines for software production procedures. Also mentioned here

is what steps have been taken to keep the product’s quality high in the entire process of the development.
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Fig.1 Contrast between “Development procedure of TRITON” and

“Nihon Unisys standard procedure of system development”
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Fig.2 Linkage-test (I) and linkage-test(II)
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Abstract Computer systems at banking institutions expanded at the rate of “almost four times in ten
years” in terms of the scale and size of computing systems during a time period from first-phase on-
line systems in the late 1960s to third-phase counterparts late in the 1980s. The systems scale that
multiplied to this extent in the past has now resulted in forcing such work as software development and
maintenance to exist only by means of laying down the rules whereby divided jobs are described and the
roles of individuals are defined in varying ways.

It used to be possible for a limited number of specialists to respond to the needs, even though no
documents were available to them. Nowadays, however, there is no one who never recognizes the
importance of documents because any type of systems development, maintenance and utilization always
requires references to the related writing.

The author defines the role of documents as a means of interpersonal communications, with accuracy
and ease of comprehension being its essence. Based on the thought that the keystone of document-
making is an effort to standardize the structure and contents of documents, including computerization
(or automating), through the use of documentation support tools, this paper reports on what the author
has done and considered in this respect.

The author’s involvement in the recent development of the TRITON system has supposedly contribut-

ed to a move toward the standardization and consequent computerization (or automation) of docu-
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ments, bringing about a certain amount of good effect, which has helped straighten up the related

environment for the future. Documents can be a provider of useful information if they continue to be

kept. That is why the author sets store by further efforts to extend the coverage of documentation

support tools and to improve their operability and performance, in addition to the solid attitude and

strong leadership of those who work on software development and maintenance in promoting loyalty to

document-making procedures.
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Abstract For the sake of its boosted program maintainability, the TRITON system has been embedded

1.

with various enhancements in search of higher program understandability and a greater reduction in
loads involved in program correction efforts. They include, to name a few, the adoption of hierarchical
structure designing and UCS COBOL, in addition to the employment of tableware and parts. The author
is confident that the CASE tool —— “IDES” (Integrated Development Environment support System)
used in developing the TRITON system —— helps software people a great deal to observe (1)
hierarchical structure designing for tasks to design and maintain data, and (2) the structural method
for programming and program corrections ; thus resulting in gaining high maintainability through the
improved homogeneity of data and programs.

This paper discusses the details and effects of those enhancements in addition to mentioning an
individual program structure each for on-line and batch-processing applications because program
characteristics differ between the two applications. Through his further enhancement of data dictio-
naries and use of reverse engineering, the author intends to keep on improving program maintainability
by making it feasible to use maintenance-assisting documents printed out of programs and data

dictionaries.
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MOVE LOW-VALUE
TO XPDMSB
MOVE CDUR 1 —ififhlEOmEziam
T0 DOZHKM—~UL2—FID
MOVE  L#hR—#tbinn s 27 o5&
T0 DRZEHM— AT LGSR
MOVE 1 EMALET— gL H
T0 DBEKM—#H
MOVE I EYHLET B DERS
T0 DOEHM—DOEES
MOVE CXISF—DMS%—EQ
TO XPDMSB—#%47
MOVE R—RINVM
TO XPDMSB—Vv a— Fislg-
MOVE CXISF—DMSULR&
TO XPDMSB—uw v 7k
MOVE  LEMHR—MiLm s 27 4 05%&
T0 XPDMSB—=nFx) 7
CALL “XDMSRFPK” USING XPDMSB

DR 2 M
EVALUATE XPDMSB—AT7—3 AHKT
WHEN ZERO
WHEN CXISF—NOTFOUND
CONTINUE
WHEN OTHER
CALL “"SCOC-XISE” USING XPDMSB
DO %M

WSTAT—AT7—% A
G0 T0 CIF#aAFz7E
END-EVALUATE

H8 ws/onERflEERENz/—X0— FDf)
Fig.8 Sample of using macro and formed source code
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An XTPA-based No-down System
RN H %

E ) XTPA (eXtended Transaction Processing Architecture ; S BME7 —F 5 7 F %)
Tid, HEKRA METO7T -y R—AMBEERRME T2 Z Lic kY, E5EE, LEEES,
ATRAMS L CHRECEN: Y AT AOEERTREL LTw5, TRITON Tk Zd XTPA
ERATAZ LD, WABTO/ —F vy s YRAT AREB ST,

AT, 23 XTPA BX U TRITON ¥ A F AKRDWTHAE2ITS. &ki2 TRITON T
D/=FVY e YRTLADEERNREZS, L CHERA F COBRBEINETHS Z
EDOHERLRES AR > TVEIRA P BLUIRDEZ FZDOWTBRRSB, ZLTWHIC
=Y s VAT LERB LIS, BEETOERBOHERLE I RENICOVTENRD,

Abstract The eXtended Transaction Processing Architecture (XTPA), which provides an inter-host
database sharing facility, has made it possible to create systems of higher reliability, performance and
availability as well as higher expandability. With the use of the XTPA, the TRITON system has
become a no-down system based on general-purpose mainframe computers.

The first mention of this paper is about the XTPA and the TRITON system, followed by the principal
ideas of a no-down system supported by the TRITON system, with a special focus placed on what the
hosts and terminals should bé like because they are significantly different from traditional ones due to
its typical form of transactions processing ; that is, loosely-coupled distributed processing on multiple
hosts. And finally, the author describes how the no-down system has been built and how it is actually

being operated at financial branches.
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2.1 XTPA ##8¥31N\—Fz7

2.1.

2.1.

2.1

1 RLP (Record Lock Processor)
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2 HLC (Host Lan Controller)
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3 UTC (Universal Time Coordination)
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2.2.1 XTC-EXEC
I SBHEEINTUBEINLFRAM T 7 Vv =7 ) v HBERITMZ, 2200/
10 VY —ZRBF RV TNI A LY AT LBRETSH S TIP (Transaction Inter-
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Table 1 Definition of logical host
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Fig.3 Transition of logical host

4.2 WMKBEOEALSH
—DODHEEEDRAE AFL BHEO 2HIFI TV, It i, —DDEHEE
WMAN 10 HEHNE, HIEEIHE->TARESE, BHELSBLWLI L5KFT 3,
ZLT, 205D ABRKINDRIBKRA P EREKRZ M1 L, BEHENDOR
DBEERANZHERA M2 LT3,
TRIZED ABHRRSE ORI 5> TWBKRA b TREENFHEEL TH, BEHEERNDOL
BoTWVBKRAMIERCEBEHL TWA2OTEBLOLEEL LIXR 5%,
—F, ABBRIZOWTHBROF a7 ey ya VB XY, BAHILE



XTPAZH D /—F 7Y « YAF A

HTREBBRANC NI VI avdsbizh, EBNHRITTE S,
# 38, TRITON Tt 20D X 3 RIERHIZOTTW 3,

R2 IWKRBOER
Table 2 Definition of terminal groups
WARR 5> VHARRE | KRB ryyvarRa
s AR RERANEL FaTnw
MEREE | Bp | mmaxrtz | Favr
AZ¥ RERAMEL yvIw
WERER | Bpe | mmsxrie | vysn
Papa - BMIEEKEADN# 3 vy

4.3 BREETOHE

HEEEEIBOTHRA NEESRELDBEOH &I DV TEAH GREERE

WLV EPEEIIRRD) 2D (K4).

HH L8 BOMRMBEEL, 1/3/5/7 5% A BHRR, 2/4/6/8 SHd B BHAR &
L, &R ROER/EEASD/EEF—FTHESCRR b TPS ) A F ¥ —H T H

& (FiZdAN) DREBTHRA MA REBEBREELI LTS,
@ BREREKRD 2/4/6/8 ST HEEZ TRV,

(705) 109

@ 1/3EHLASEBERZTIRV, 12770, #5508 KA b0V 2 ORICRE

%’T——J“'Q 7z i%év

3BHIES A LTV (BEBESR) 12235,

"R MHA
(HBRAIH#1)

w2+ #B
(REKRALH2)

KA+ #C
(BRI 43)

KA+ #D
GREERA L # 4)

E# IS0
sak k1 #1 #2 #3 #4 £5 %6 %7 %8
RR T HAREE
REIL ) £ 1 EEAHE EEANP SRR KR FEEE KR FREE A FEEH
(K2 FAeFq) (42 b afid) (ERAESR) (Eignh)
AR | | | | | | | |
Mk ' ' ' ' 7!1». ‘rg 5’1# IEC"l' b
< MEAZ A VY EFICIE ISR
N ZMem  mEx—WT wax-wT 714 ERIE A
/ \ / ] R g
nEIH S (05 (ALFEif)
sAn ERERE  (MaBmbors / \
T7E HiE D LiEh < BFFEV) HRs|
* (74T 4
BAE R S * DA S)ET)
()
! BAETES
(RME)y (IR
A3 / A\

51 2o

X4 BEETO/ T OBE

Fig.4 Terminal action in no-down system




110 (706)

® S5EMIIALTYMNTES, KA MTOY A3 MUEORIF YR I
BART (AHCHUEZEEEGFOLHEL BHELT IV ONENRS) i
3.

@ TEBLIALTYIERDH, UBIRKIFEATERRETHS, RKAY
—VBE (REBOBE|IE Yy —THRIL L2 E D »OHER) 217w, BA
CTTEREFERETD.

WRTO 1 G| OMN (BEANRE» S HARET £T) &, —BEICIXELRR, *
A MUELED 1 HRETH S, LIRS 7 AVBREL T 2 RECHE L % 200
ROWEEE, FA P TONBEEFEYIBLRET S L,

1/2 (A, BEH) X1#/60 ¥— 1%
BELR5,

5. /—FIr « SRTLORBFE

XTPA 2R—RIZ /) —F 7Y VAT LREFRL TS, ELBERT—5 23
2= —va vk TF—IR—ADEEETDH D, £/, XEBREL L TREREROE
] (HEHRA) B LXUOGOBEMLEESD S,

5.1 F—#43a3a1z=hH—2 3 OikE

=T RERTBICHIED, WOTHOEEESLETH S,

@ KR MEERC, BHREO/SASYINT 2 2 L2 LG RETT 2 H6E
@ WMRTLWCEFRA N EEHEL, BERR N ERERIC, 2OV EZ
2 H6e

TRITON Tid, 26 DEEER T a7 Vet v ¥ a3 VBEEE LW, Z OBRE%EA-
HHTEVAT ARy Y a VEBHEFRLTWS,

vy a VBB, HECiE CMS/TELCON (v b7 —27BHY AT 4) & XIS
BIERT0/ 50280 BE2BL, RECER 707 7 LOREEDO A %1
7.

Fu s FBIOBEETIX, £3°, CMS/TELCON #3527 vet vy ¥ a VHER T
TRNY YR e F— TR RRET 5, R, XISET a7V yva el
TR2OOFEREA VI 72— ARy ¥ a VIEROER T, RiRiC, &
Aruzoai332y b V—2BAOEEZEL LT, "X MOERAPBRIEC ey ¥
aVRE BROaT Y PRITP XIS OFEET 3Ly v a VEROEFHE 21T,

B 5 12 B EE R FEBRICR T,

TRAYTI R LT AR 7977 4 e Tl s O
PRT LB XIS = FaTh-kvioarBEOXIR
~=217, b CMS/TELCON L P AT i a AR

5 F=4#2a3a=4H—a BEENME
Fig.5 Layer of data communication
51,1 Fa7ll-tyarnEiLl
FaTF ey yariiE—DDONARZDODXy Y a vy ENETTbDTHS,



XTPARESL / —Fyv s vRA74  (107) 111

Y RAMEA KA M#B KA M#C R 2 F#D
wr [ axrer] | | | | [ m=raa
[o) thERI> AL FAPG e}
CMS CMS
@ ®
DCP/TELCON
(o]
@®
® Fr2
@ 794=) r2viar
@ tHrT) ckyiar
ABEmR

B6 FaZlstyvaroits
Fig.6 Concept of dual session

BeicFa7vetyyaryOll&Erns,
@ F,iz
ks e TELCON 2 TOERAR/SA % FoSNX (BAE/SR) LS,
® 4=V ekyvvarvkAryFy oryvvary
FaTekyyaryTiR—2DF AL TZ 20y ¥ a yBINET
doh, BElokeyyarik7FI4<) sy va Y, B20kyva
YEREIVIY sy yarls,
IDEyyaryORJFENHRBDTHY, I4=7 Vb Y OH
BORET B ik, ,

— DO FRARH LT 2Dy ¥ a BB LTWTh, ERICT —F OBGEN -
FohzDRELLLDEYyYavyThsb, LyvavidE—FEF->TEY, 7—
SEBBETAIE—RELYIA Y« E—REWLW, ZITRLAENYIT T« %
—REwnd, ZOE—RFRZEMHURIDT, T¥IFA ¥  E—FENYIT YT+ E

C— R HHBS R B B,
5.1.

2 Fa7l-tyarofl)ii

TELCON i, CMS OO 72 b an- L~ UVDERIZ L D R A MEEFERRAIL,
KA MEENUHEETY., Tabb, BEORELLKRA NI D2EMN > Ty v a
vEzU—XTBLEBIZ, TOEYVaryDE—RMTYIA4 VYDBHFITE, Ny
ITYTERESRD, 85T, bI—HDEyYaryDE—F N IT Y TIH5
AVIA4VIERESES, TRV TF—IBREDRDDEYy ¥ a vyBYIDEDLD,
RN RDOBERERA PV BEbLS Zichks,

FROBIT, KA MA CEESRETS L, KA MAZDREE>TWITI4<
Vebyvavprza—IXL, FOE—FBNv I T v IZikD,



112 (708)

—H, RAMDREROEBSTVEEI VTV ey yavDE—RBF VI vE
%0, UBOTF—-SBEBIR DA S « 2y varEBLTUTI I LR B,
5.2 F—IR—IADEE
T—F R—ADEAIZ XTPA ZO b D TEEREENTBY, 77V r—va>rs
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HEMEBLETH S, VANV DOHEERE DV TR, SRERA MLV AINYFE
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o EEHRFIESLETH S, COHHB L UFIREESCHEMET R T2
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778, YATLER, E{CEEYV IV ZELET 7y 3 v EERASETE
BLI2DTHD, 77vavd4 77V IBRTHILITE > TETAREE R B,
TR S AR XIS OBEETH Y, 727 RT3 LD DOE L ETO 2D DK
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« KA MEEY AN - 72748 (XTCHOST)
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KX MNEITER/EFSURERT 2y a VIR T — Y OEIHETOI T2 ¥
(XACTSHRDATA)
ST 4T VANV AEOREAEDEERITI 725 (XTCAPG)
T2 TCRZBERIZ, ZOT7 7 INDAHTHRE/BHAGELRER L, KA METE
B/EFOVARELEAT 5 55, AT -7 2752808 A FETHROZD
BELETI)CLOTELH—DFRTHY, BE7 ALY 4 N) B EERT
20T L, YATLIREOE GLEF/HKT, BE/EIB) KIGCTHAT -5
ERETHIERED, BRIMULE—ZT7 79 2¥FITAEIRWI LT3,
TREAMREEY ANV D7 27 2 H% 57T (XTCHOST),
5.3.2 EER& ) AN
KA MEEOERIX, £RA MTETENS XIS 0=y i#HE (XIS ORET v)
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ACTOR XTCHOST
MESSAGE STAT : & X MRI, “ARY FEIEID SRR ENBATF—F R”
FHST : EMEKRR b, “4 x> SR SN BZEERR FRIE”
MHST : B¥E KRR b “AR MBS RAENBEERR bDFK R M EFIE”
TEMPORARY Y #,¢Y APG:CHR
[
“Ef 4~} XTCHOST »r o283 h ”
“BERAFBERRA DY ANYHEREA P THRIE, ”
“BRIBAPGICHLIF 474 » YV AY (XnCMR) %87 32"
(H3A»7 7 # XTCAPG 2T U L THE)

IF STAT=‘DOWN’ THEN
[ XTCAPG <—FHST : B+ A b MHST: B#EAX b MAPG: 1— Y #,%) APG
“fme7 2 ¥ XTCAPG 025 ) A8) 5 VEBOEELHET 5.7
IF Y #,%) APG='YES' THEN
[ST JCLFILE & ‘X 1CMR/’ &EEWEAR b ]
XTCAPG (—PHST : 3@k A b MHST: BEAA+ MAPG: 3— U/t APG
IF Y #,¢Y APG='YES' THEN
[ST JCLFILE & ‘X 3CMR/’ &EEEYEK R ]
]

T KR FEE)HAVOT IS ()
Fig.7 ACTOR example for recovery in host failure
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YNA e VANV NI EHSAL, 8 ICBERE Y ANV DFNETRT.
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6. XTPA #8Ic$&(35 TRITON THOERER

TRITON Tit, XTPA #BLZZEIZED, /—FTY « YAFALLTHL
EEM LR TE 2, ICHREBRE XS RKERMRED T TS,

@ MRS TTANLER* &, BIERAEIZ DL TIRE R R M 2EAL, &L
HEEHLTHWS,

@ WA (YrF—enNrFUOR, 2HKRAPMTEHHELEY 2HRA MOV
TRIN—FU=z7ORTFETIE, RR2EREERL T2,
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BRAJRETH B, ¥z, CPU OBMBSBHEEZ 512358, #A L#D
DHBINT 5 Lo LN Z B LIRS TIRETH 5.
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NTVEHLERTILERRZL, LHrLl, ZOHEICIIRA MNEDEENFEET S,
ABFLBICBOTRRKROBAERITI 2D, EEFEL SR,

Lictd> T, BB OWTIIHIEMs IS WETRENA AV ET
4FARZWETIA VT BET), ABEKRA b, BEKRA MEAGICERET v 28I, &L DK
AMREREINTOLIHERERERL THAIRT> T3,

6.1.2 KRR MEEEFNE

KA MEER, KX AT TPS UEPT, F—FR—Zva—FDY—FavJ
EToTOREE, STATLVAINYBRTT2ET, ZOuyZ7B8LUERA D
EER%IE RLP THEEES ATV S,

W TPS ClRIEREEF— 7V 2RI —Fuy 27 LTEY, #FQY 7R}
L, RLPTCRF Yy Rav 7 AF—F A BROTy Fav 7 LidRie-1AT
—F A) %K, TPS Ti3, ZOWMKRIFEARTREEHEL, WRCx U EERIER
RO, LIESBREBAFEIW DXy =Y RT3, B9 IHHT 2R
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6.2 LRTLNDILLEIF/RT
ARAPEVS ZET, YATADIUL L/ T2EASET 2 Chh, ZD0DMH
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Fig.9 Process of host failure

Bhbol:, —DRKRR MNICHEF2ROLESHIHEEFLITEINTHY, b5
—2ib ETRRA MNEESRELBE, EOLI KA MEREHEAEZ
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6.2.1 I EIFOREL

YAF ADIMH ETiIE, XTPA 2R T3 VAT ADBRBRALST ) yr—v =
v O—ERBRtE E TR EEME (BAL) THLENDE. VAT AOBRRKAKL S
L7z, SFCP (System Facility Control Processor) DAV ¥ % « ¥4 2 BET
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ZHRAMDEBICLIOEAIEINZ VY =N v —UnRED, ZODT—1t
THRAMDEZ2EET S 2 L > THIGL T 3,

F— b UBOYAFLABIUT 7Y r— g OBBNEIZ, XIS BEKT 55t
A JCL 2{EHT A 2 L2 L VIToTWw 3, XIS OFHBAE JCLIZ, KA N/T 7Y
r—vayv e IN—FHEOVHUCAE, RANTLDT SV r—vay s Iv—="7
DUIEMEALIR, BET SV r—vay « SV—FDOFRA BN L LU0, FET
PV r—vaye SN—7DRAMEIEULSL EITFLBEWS XIXEY 2 -V ERD
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BLBETHNIEETRA PORERR MERIGEHEL, ¥y b7y 72T L
TE5, TOZLZEY, ®KAMTE, B2VIERERA M LiZey Ty 7 JCL
PURMBT ZLEE R, £, KA METIRA 7 0ET2RAP2 LTI,
fE3k > UOSS (Unattended Operation Support Software ; EANEGEZFE 0 75 A)
DWEERIRL, AT+ A7 RXBES NI T —7VEMNL, HERENRA MEODOR
SR T O BEERRE L T 3,

6.2.2 B EITROKR MENER

TRITON ¥ X 7 AR 70 75 Ak, R A MEOREEE D 2970, 3B ko7
AMCHREAA MRAIEEEID LTS, WEAR M LREAR FOEHER, H5»U
DEABERERT DT NVEEFT S, COT—7VIZIEFH, (KEBX KRR
MEBFFOIM L ETRERL, TRTDTF—AE2BFKT 5.

YUHEOHRTILL LI 20 3ATHOKRTRICFHNTE 3, L5 LIFRHICFEL L
KA MHILL B S RVENL, #HBIL EITROMRERIRL, R/EKRA MRS E
#FID YT, EREEELSERVREYD, BEIXRFTHOYHERA b LRERA D
BREE—BE €2 L&V LT3,

DI EEY, BERAMBGFEELLETH>THR/ATOIUD LIFEEEL T
Vw3, RICHEEIR FMRRIGURERA b OIRES 2R,

=3 BREEEET—TN
Table 3 Administration type table

ERAME | BiER R M| MIHTHREAR M RGIA
¥ H 4 1, 2, 3, 4

Y 3 1, 2, 3

n 2 1, 2

n 1 1

7. 8 b ¥ <

BAE TRITON v 27 4% XTPA OBA (L {2/ —F vy eduh e LT,

TRITON 3R 545 A 6 HicHARIT, LHRITCBOTHEBEL Y b4 —/3—
2O, DBAAZSBELTWS, LR XTPA (/—=FY YY) ZDOWTIREET
A MEORER (RA MEE2EBRNICREZ R b S THEEE TIEA D0
inol:) B oEECEWTHEEZIT TS, UL, XTPARMIZDOWRIE»D
Thh, LIGERAETELS EF/MKT, 37475V ANV EYRT LEAOMHRE
b, B & UVBRHERE E WO BRERRERLTWS, Zho k20 Tk, %R a3 XPC
(eXtended Processing Complex ; #iiR 7 — 2 ALEEEE) kD, 4K MRS —
NETIE & B35 B FIRO B S X R OERK/ R X N EEHRET v 7 ORER
WWEBIF 4T A AN EEOERSZ ESBRENTWS, &5, XPCDHik
nESEETH 2 VSM*, ASM** 1z L » TPS ALERFROKXIBREWE, 74 A 73t

* VSM (Virtual Storage Manager) : AHJLED/R7 +—Vv Y AREOBMEET, So— A F vy v afifl, V70 (B
Ebb) 7 74 AHEE, BIUTY 7 v F (KRABED) EiRE
**  AM (Audit Manager) : A —7 ¢ v MLEOREEEL G 28



118 (714)

O—J e 2=y b QHlIE, F—7 4 MLEEOBHELENKRBEIND,

MEERBNT R H % (Kei Sawada)
1972 fERAL AP T EGEE TR RIF %, RFEdfr =
A (#) Aft, BOSS-11 %8y F 2 T AT ADY AT b
RS L UM AETO SE 4 — EAICEE, BESM
v R F AMEHERIFEAL TRITON ¥ A 7 AHEE.




UNISYS TECHNOLOGY REVIEW ££ 408, FEB. 1994

¥ TIE & IDES

The Process of Developing a System and IDES

B ¥ fF =

E # TRITON 22 & 25#H BV 7 bV x27D—2k LT [IDES—Integrated Develop-

ment Environment support System| #3% %, IDESIX, VRV Y 2Ee L, BEELE%:
—HLTHET S CASEY =V THY, FFaXrbe7ul 7 s0BaMHER, Frax
v MERR » a5 AMER « T A NDE L, BEOBBILERIL .,

TRITON i3, KB, BH, &, KLU RE T2 4 0FMORBE TS 27 FTH
Diehss, AR OMFEIRTIDES #HA-EHALZZ LKk, HELLLY 7b 727D
BRSEERTE, HRFHOEE LS h, H—HARER L AREOMRBEEE2RRET
L5ZEMNTET.

SHBIRF AN EEEE L 25 TRITON i & - Tid, IDES BUERARZY—LVTH
D, 52 5HRE - MLIHRFENS.

Abstract IDES—Integrated Development Environment support System—is one of the basic software

1.

items that have turned out very contributive to the successful development of the TRITON system. The
IDES, designed to handle repositories as a CASE tool to support all of the system’s development process,
has helped a great deal to maintain compatibility between documents and programs, to save the
manpower required for document-making, programming and testing, and to automate systems manage-
ment.

The TRITON project has been of a large scale, whose development work has been done at four
different locations-Osaka, Tokyo, Tsu and Wakayama, The adoption and application of the IDES at
each level of the whole development process has made it possible to attain high homogeneity in quality
throughout the software, to standardize the development procedures and to retain the same degree of
productivity as in a single-site development environment.

For the TRITON, of which the maintenance and installation will mostly be taken care of from now
on, the IDES tool is really indispensable and expected to grow further through continued enhancement

efforts.

T L & (<

BEDY AT AR TN EN ST 0l 7 ABER, HHRITPRFHARTT
i3, 1000 FAT v 7228 E R oz, ESIAFEDY AT ADEKRL - #5E1L
DIERNE Y AT AORSFOHL SITHEE LT TS, /Ny 27 ul/ DK, BRL:
V7 by =7 OEFEEOET, BHA% SERR L o EBENRBEL, X TRER
BEOETT, 32X MEIROBKIZ, HHROCERFNOERRE 2 HRRTORIRILIZH
hbi®Tw3, 20PT, £ERORAL - REOMER2ENL T2 3 SRR
BHBL, HEOFERCEIWT, FHAIRCAVLLNIREEZY — VL DIX
-9 5 CASE (Computer Aided Software Engineering) #37 0 —X7 v 73T &
T3,
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Fig.1 System development life cycle and IDES
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Fig.3 Design support tool
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Abstract In compliance with the Extended Transaction Processing Architecture (XPTA), the infra-

1.

structure of the TRITON system has been constructed on the basis of the XIS. The system, so designed
as to provide far more sophisticated functionalities as a standard product available from Nihon Unisys,
Ltd., enables its users to concentrate more on applications due to its great reduction in user loads of
software development and maintenance.

This paper mentions the typical features that are as follows, which serve as the infrastructure of the
TRITON system:

1) Independence of applications from terminal configurations

2) File volume management and new file interfaces

3) Functionality of a center-cut system including unattended systems operation

4) Structure of the training system, which no longer r;aquires a need to consider applications

programs
5) Batch-processing operation in which multi-stage delayed batch processing and multi-run batch

processing are involved.
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Abstract Workflow management packages for batch-processing systems have so far been used primarily
to save manpower and to trigger automation moves. Today, however, the way is apparently changing
of viewing their existence. The batch-processing-type operation in the TRITON environment was
considered to be a great headache to those who would have to take care of the system’s operation, The
reasons for that include (1) the TRITON system being a very large-scale application system, (2) it
being a joint development project, ( 3) no people from computer systems operation departments having
pitched in for the development, (4) their having had almost no experience with batch-processing
programs, and (5) TRITON’s batch application being for loosely-coupled (XTPA-based) distributed
processing, all combined to offer pleny of problems that worried systems operation people. In addition,

.their anxiety multiplied when they found that the workflow management package dedicated for the
system would be IOF/WORK, which was still then in the making.

The replacement of such anxiety with a positive, continued four-month struggle, before and after the
production run, to improve the IOF/WORK package and to realign the batch-processing networking has
successfully led to today’s stable operation of the system. Now, the systems operation staffs at user sites
set a high value on IOF/WORK, even saying that their present day-to-day operation would not be made
possible yet if it were not for the package. What on earth makes them welcome IOF/WORK with open

arms like this? Are the real objectives and required functions of workflow management just changing ?
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The author wishes both computer systems users and operation staffs to stop and think what such
packages should be like.

This paper is intended to present a profile of IOF/WORK along with an overview and the unique
characteristics of a TRITON batch application system, besides mentioning what the associated current

issues are about and what related problems are still left unsolved.
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Abstract The TRITON system, based on the new system infrastructure: the eXtended Transaction

1.

2.

Processing Architecture (XTPA), is a loosely-coupled distributed computing system consisting of
multiple hosts, with XIS adopted for its basic software. Financial institutions have varying computer
applications, dedicated for accounting (as their primary application), specific information processing,
foreign exchange, and electronics inter-bank transactions as well as securities, resulting in the required
exchange of date between applications (hereafter referred to as applications linkage). In addition to
improving traditional applications linkage, the creators of the TRITON system had to contend with new
challenges because the system is designed to be a loosely-coupled distributed system on a multi-host
basis, and because software bases differ from application to application. With the full use of XIS’s
facility, the TRITON system has paved the way for the form of applications linkage that keeps users

from being aware of the difference of hosts and software bases.
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A Non-stop Banking System
——For a 365 24-hour Days Computer Operation
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Abstract Competition among the financial institutions has triggered up demands for extending the on-
line service time of automatic teller machines and cash dispensers. The expanded operation time of
those terminals heralds a need for a 24-hour-per-day computer operation in the banking business in the
long run. One of the TRITON development objectives was to provide applications-common fun-
ctionalities for non-stop computer operation that lasts 24-hour-per-day and 365-day-per-year.

To reach this goal, it was mandatory to implement the following requirements:

1) Processing of all applications concurrently with on-line real-time processing

2) Creation of static files while the system keeps on running.

For those requirements, the TRITON system forced its developers to newly make available and
incorporate the following capabilities :

1) Delayed batch processing based on hierarchical structure

2) Predated transactions processing and deposit-waiting transactions processing

3) A support tool for creating static files with closing balances out of dumped logical on-line

databanks.

With all the limited development period and environment, the system was successfully embedded with

those functions common to applications. This paper provides their profiles and how they work on the

actual scene.
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Fig.9 Reflection of predated transactions in the master records
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An On-line Banking System Free from the Need
to Check Closing Balances and from Sorted Journals
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Abstract Least computerized of all the banking applications is a variety of clerical work involved in the
checking of closing balances at financial institutions. The development of the TRITON system was
focused, from the very beginning, on the streamlining of this field as one of the challenges, and the newly
created system is so designed as to remove needs for the manpower checking of closing balances and for
sorted journals,

Making those needs feasible required a thorough study of all transactions related to accounting,

resulting in the system’s adoption of new functional capabilities. In summary, the basic functionalities
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1) Balance checking for each transaction at a front office

2) Passing balance checking on to a back office from a front office

3) Incorporation of cash handlings and individual balance checking into the on-line system

4) H
5 T

ow to deal with breakdowns of central hosts or terminals

RITON’s checking of balances in linkage with other applications systems

The new system serves to get rid of the need to sort and add up the slips required for balance checking,

but if th
-up and

initial a

ose slips need to be kept as journal ledgers, then traditional clerical work such as sorting, adding
issuing collective slips continues to exist. Then, the newly developed system falls wide of its

ims. So, it is the central computer center that plays a role in abolishing journal ledgers by

automatically keeping diaries to replcase them, leading to a further improvement and reduction in the

work volume at a front office after it is closed. Those diaries are called system slips, and no existence

of journ

al ledgers at a front office is termed a ‘journal-less’ way of doing.

In addition, TRITON’s balance checking-free system provides the following features for applications

development and maintenance :

T

he system is so built as to process multiple transactions all on an individual transaction basis;

thus making the center’s opertions easier and less loaded for development efforts than in a batch-

processing environment,

2) The common routines embedded in TRITON’s daily accounting subsystem, which has absorbed

functions for unrequired balance checking, has enabled users to stay unaware of sub-routine

modules for an individual transaction.

3) The adopted special function for the passing of balance checking has enabled users to respond to

specific requirements in a more efficient way, and react properly to needs for the addition of new

functions for new applications.
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