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Information Systems Divisions Toward 21st Century

Chris Morris
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Abstract This article is proceedings of “Information system divisions toward 21st century” which was

Ll

A%

presented by Chris Morris who belongs to Gartner Group at “The enterprise Server Forum '’ 95” held on
September 14, 1995. He indicated the future direction about distributed systems, centralized systems and
C/S systems. And furthermore, he shows the way how to cope with these changes as the role of
information system divisions,

1) Distributed computing systems using LANSs are increasing recently. However their availability is
less than the mainframe systems. Therefore the movement which promote to back to centralized
systems using mainframes is underway now. On the other hand, C/S systems do not fully back to
centralization systems because the C/S systems are very valuable systems,

2) Recently big business are replacing distributed servers with enterprise servers at data centers.
Because the enterprise servers at data centers have two advantages,

One is the security point of view and the other is backup operations.

3) Though it is said that C/S systems can be created more cheaper than the centralized systems, one
survey shows the opposite result. That is, mainframes are less expensive than C/S systems.

4) Keywords in five year period from now on will be “Continuous Change”, “Complication” and
“Chaos”. End user divisions will have difficulty to understand and install new technologies gradu-

ally. From now, important rolls of information system divisions will be to support end user divisions
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and to indicate the clear direction.
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Top-Down Processing Evolution

Mainframe Alternative
Data Warehouse

Batch, OLTP and Integranon Warehouse

PC Connect Node
Message Manager
Node
Ne"”°”‘ Replicated Site
No d e Superserver
Work Group Processing Work Group Server

Shared Applications E.

Early LANs
File/Print Sharing

Personal Productivity
Stand-alone PCs

Source: Gartner Group
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Five-Year Forecast of Spending on IT
8.3%

B

=

PSSl 23%
CAAGR*993 1998

2% Centralized functions: enterprise
processing and communications
utilities, architecture, planning and
R&D generally carried in a central
IS organization's budget; all
expenses recognized as IT.

22%

55%

26% [l Decentralized functions: business
unit, departmental and personal
systems carried in business unit
budgets; less than 100 percent
accounted for as IT.

10% [0 Hidden resources: primarily

personal and work-group systems

Overall 14% not identifiable in budget reports
as IT, including "hidden"
personnel fulfilling IT functions.

*CAAGR = Cumulative Average Annual Growth Rate
Source: Gartner Group
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Average selling prices ($ In thousands per MIPS) for large
systems will decline to near workstation levels by 1998
(0.8 probability).

$35,000 -

$30,000 N\t New IBM ASP

MVS S/390 General-Purpose
Computer (e.g., the mainframe)

$25,000+ New ASP

711-based Processors

Average Selling Price Per Capable MIPS

$20,000
S
$15,000 N T = New ASP
‘\ O e CMOS-based Processor
$10,0001 43.14 mips, I~ 25\,\"}5 S~
CMOSRV'- Z&28MIES - ~~ X
$5,000 1 0 SR — T =
S . THRY . 5MPSto sTMIPS = — .
$0 : - >~ CMOSRV

B3 N—Foxz7aXnER

Environmentals and Maintenance

Traditional
Mainframe

$ Alternative
Mainframe

-
-~ -
—
L —

1990 1996 2000
Source: Gartner Group
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$/Mbyte

Midrange
Mainframe
F~ Desktop

Source: Gartner Group
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Old Vendor Business Model

Mostly inhouse
built products
Direct sales force
Heavy support

Old User Acquisition Model

Complete system
bought from
direct sales rep.

In-house systems
built with
commodity parts

In-house products
when cost permits
Indirect channels

Systems

integration
Little support Direct channels gzzgﬂf;g
Charge for support
Commodity SBUs Complex Systems
SBUs
PC oaocessor ) mutivendor
hardware object broker, |[disk. tape and
and software message mgr. CD-ROM

PC Server Storage
Distributors  vendors Distributors

Source: Gartner Group
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7z, BHEBROBBEEDOIR MV EL D XSk oTE, LishtoT, #
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Mizka L, RBb I v kS s, flziE, PC BRELCRY S —05, ¥4 R
7+ TNAAREUCRY T =0 oBAT 3 HBMEREHCOENH = iz g,

MO Ea1—51LnFH LMER
#11x, o YE2—FEDFH LWHAZR LI DTHS, ZDI3B DD LY
FiZoWTfhTa 3,
<Diversity and heterogeneity > & \>3 D3, %kt - REMDOZ L TH 3,
GRRMCEBR VAT AVFEL TS, EBREFROEYAATHHAEING A
AYTV=LTR, WHBLART AV — g VHIRHWATFICHS 1T TR R
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What are the dominant trends and true costs of “new age”

computing?
Trend Implication
Diversity and heterogeneity High costs and risks for C/S, OA and DSS
Middleware through objects Frequent and continuous migrations
Innovation at point of least Mobile platforms dominate, end-user
resistance computing is a moving target
Architecture provides "virtual IS must be restructured, not reorganized
integration”
Competitive advantage after chaos Ignoring TCO and financial ratios erodes

: value of IT
TCOis the real “budget” TCO helps justify investment in “infratecture”

BETONTLESTWS, 258, ERREXEIATLDX 3% AP Cix7 —
YA THRAEEE R D, DED, ZNETHRTCCLEL>TOLRKRKEDT—FOD
FHOERBVEIZI EVIONT—F « x4 =V I THY, ThBAREIR ST
ETWS, £/, OADHFREBVLTHHR, ATV —2KREZFEHT LD, aA M
WEELW e Ebhief A — V0, BHNELHEIICTED LS k> TER,

Z 5 <Innovation at point of least resistance> & » %23, Zhix “EHO—
BOBWEIBTA/R=yaryL&Ed” LwIbDT, v 2701V 7 MEOEET
bdHs, DY, BROISEHAH T Y b — LT WEREMITICEH L Wil 25
FLIDEWIHIETH S,

Windows 95*3 i%, 7R 27 b v 7O TH D, IS WMFIBH 5 L WiT T, BRI 2
2EBTHD, COBBIZLoT~A 270y 7 VERBKELIZOTH S,

C/SS 2 EHT2DIFEHL Y, Lad, C/SS i, ITHERTFEDOHTHD 2EE&M
RELZH TR 2PN, ZNETRR LI LBEEALOBRERZ2 LS ZEHTHE
B35,

H C/SS i

B 7%, #—bF I N—T3%27: C/SS DBERTH 2. ZhEFTC/SS Lwz
W, EWMO LW 2BHEERE >, D&Y, =N T4 T M BH-T, TOM
aAZazr—varvPbrbrnwiRRNTZo7, Lrl, 2hd3EBELLTL 5.
SEMRDC/SS7—FT7F v iliko>TLBEWIDIFTHS.

ZOEME, TV rvarRiEgtbTaIL, ZLTT Yy —va v
BHEEPEDLI LD D,
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Elementary Forms Compound
~S==  of Client/Server === | Client/Server
Easel-Type Decision OLTP Lite High-Volume
Front Ends Support Production
) DBMS [ oems ] [ Dems | DBMS
Enterprise [—z55cation Application
Server -
Presentation Off-line
Off-line download Distrib.
download and upload Function
Distrib. i
Local  Presenta- | bems '} DBMS [  pems |
Server tion Application
L Remote ) : ReDmtote
Data Distrib. Ma:‘
J Mgt. . Functon gt
Desktop [Presentation | Application ‘Application Application
pPC Presentation Presentation Presentation|

Source: Gartner Group
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TR D C/SS ZHE LIz, £ L THEOYHI Atz kD, HEX A 71V —
LACRUTLES7, AU MRENBETLRVORIAIBDHED IO T
E2LVLIDONHEBTDH 3,

M C/SS & AR bORRE

BI8ix C/SSTLIcEDL bW X M b 2 HELIEREMNS I 7 CH L
bOTH5,

C/SSDI AT B2 FED/NABEDL DS, — D100 28z, 7
Client/'Server TCO Results for a Large Enterprise

Client Hardware and Software 9%
End-User Labor 41% Local Servers and Printers 3%

/ P Enterprise Servers 3%
Wiring and Communications 3%
) Purchased Applications <1%

— Application Dev. Software <1%
/— RDB and Systems Mgmt, 2%
4— Education and Training 5%
\\_ Misc. Expenses 2%

Professional Services <1%

Enterprise Server

Operation and Other

Labor 8%
Application Development Labor 8%

End-User Support Labor 15%

Total five-year client/server cost = $241,800,000
Cost per client = $48,366

Source: Gartner Group
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Utility Services, iT
QOutsourcing Architecture User Process
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Legacy Servers In Transition

ESP

Network Mgmt.

Databa
ESP
ESP
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File & Print /" Integrated Work Group

Server

~

Legacy Work Group Server
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Basic Concept of New Generation Mainframes
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Abstract With the growing utilization of client/server systems running mainly on open systems, the trend

1.

has emerged to re-evaluate mainframes and centralized processing systems. Future corporate informa-
tion systems can be conceived as enterprise client/server systems providing the synergism between the
new generation mainframes and open systems by utilizing the various features for coexistensive and
cooperative processing. This paper describes the role of these new generation mainframes used as

enterprise servers, their effectiveness, the requirements, and the key technology to satisfy those require-
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Technologies for High-Volume Transaction Processing on Series 2200 Systems
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Abstract The role of an operating system is to present an abstract representation of system resources to
the user via an appropriate level of virtualization while allowing each of these resources to be used to
their fullest potential. Typical examples of system resources include the memory, I/0 devices and CPU.
Recently, many systems have come to include such a large amount of memory that the importance of
memory management has lessened compared to what it was. Most of the attention regarding memory
has shifted toward how to utilize such a large amount of memory.

As far as I/0 devices themselves are concerned, disk devices have the greatest impact on transaction
processing. However, since the physical characteristics of disks do not allow preemptive scheduling (it
is not realistic to do so), there is not much room left for the operation system to contribute to disk
performance from an efficiency standpoint. Therefore, the main goal of an operating system is to be
able to handle a variety of disk devices such as semiconductor disks, cache disks and extended processor
complex (XPC) devices. It is also important to ease the overall load on the operating system when large
portions of its activity are being taken up by I/O processing.

The CPU exitsts, existed and might exist as an important resource. The process scheduler (dispatcher)
is the core of operating system. The 2200 Series systems are so flexible that they can appropriately

select round-robin or multilevel-feedback scheduling in order to efficiently run diverse applications
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including transactions. In addition, by using a ordered-tree structure and the scheduling system with
minimum overhead, the transactian processing (TIP) scheduler in conjunction with the flexible dispatcher
can process transactions according to the priorities based on task requirements, response-time con-

straints, and behavior characteristics.
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leezid, HAFESO /758 LTHRETE 5 &5 RIRELTRIEICE A RR O
OS BETH 3.
2.3 CPU

SMP (fpBi~nF 7oty ) 12 16 5O CPUBRA L Ebh T8, Fik
LT®OCPU R {RIETu X v HicElD ¥ TBHRI CPU DFIHRDOA R ST AEY
PAHNEEONRAFERIC O R EREEERIZTT, YU —X 2200 i, 0N PI»
SINVF IOy P EFHRELET—FT27F v ThD, SEOFEENH S,
—fRENZIE, Y a7 (EBER) DI MRIETSa Xy YO (GRHFE ST
LIDELLARET 02 v b DOBOFNCPUDOE LY ZW, Lo, M2D & 3,
Va7 wRIBT oy 2D U THHE LRE T 0 2y iz CPU DR E AR
ZEDMTCIMAEL W, AT YVa— ) ITBEERSTIOBEETH 3.

O\ /[j\
O— . _

: \\\[:y//
o

a7 ROty Y CPU

M2 R&oa— o TH#EEnsEl

Y —=X2200TIE, NvFTr (YaT) R®TFrF (SFER) 7 UoARRT
Oy OEYEHHET LAy P2 —5%a—R (Coarse) A7 ¥a—7, FIv¥
svay e ul I o OFEBIaey Y OEYEEHT IR S a—-F %Iy
7va VB (TIP) Ay Y a—7 LR, CPU DERL%2F] 2 TRVARVDAYT Y a
—IBT L ANy F ¥ ERRE, TRENROVRIVDAT Y 2 —F1%, —fRicizfar iz
ZHITRUFEbaSh TV, FIVvRVDRAYYa—F%Y a7 23 —YrHbL
Woa7 - AyrYa—7, FTUVRVOAT Y a—5%70tR «vr—Yv, U
VR ATV 2—F (BHVRBRATYa—T) HBEWIET 4 ANy F v LIERD
BZOFITH S, HHwIE, BFENLELE»S, RENAYyY2—7, hifigA 7y
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2= (FarSLDATy 7HE) F UTEBNArYa—7, LONULELH S,
ERETI, —BHRTE, YaTl A¥Ya—FE7ukR e ATy YVa—F AN, ¥
) —X 2200 ZEUBHBERT Y — X 2200 DAHERBVWS, YaTl ArYa—7i,
FOLRA A7V a—T ST, IGBEMREORS LE > LERFOEEYEZ
Eb, FutX « ArYa—FRBYATLAEHEONAROHLE2X 3,

3. Uav RHETa—-3
3.1 Ny F/RRFEBWBOCaT « A5Pa—5

FRAFuyizEZgltbhnE, ZUTnaRES oLy 4% s TIKED YT,
sy hig, REFoxy 3BEL OR2FED, RE7ovyy2ED B TEY 3
TOFERIL, Va T OBREBONy FUHE, RERLE), DEETIEFERROSLHD
WIEREBMEET SR (BRE, ENMORS, Ty P4y -544) FiC
HEOWTITY, SEMLECEL Tk, HRVIGEIHIHROLEERDT, FET
Uy OBZHIRERTY, BAY s TREBEESo2y 3 E2HD L TL05
HETHB, YV —R2200 2BVTH, YATLEEOHEBEEDOREEEBRER 2R
WT, EbIFEI oy 280 4T CEREERT 3,

Ny FABBRED Y a T2 DWTIE, ERAESEETSHETIH, 7y P74 -5
A4 &, BAMARSRD, RBEPTERM, BRESERTLI 774N (F4R7, 777
7AN) ORRERZBRELTAYr YV a—nT5, BEEMOEKBO»RTIIE, &
bHHRHFRNTH B, ERIERREY—ERAT S FCFS TRV a—NVT5D08E#ET
b5,

BREAERE, Ty FIA4 Y« FALEEDQBRT, Ty FIA Y- Va7 OEE
Brds2RAoRECHEALLY, RBELEKMOEWIRIZY —E 23 5 SEPT
(Shortest-expected-processing-time) ARDAY7 ¥ a—V Y ALY T 5,
SEPT %, EBERESEWIHIZY —E A7 3 SJF (Shortest-job—first) 233 Aij i IERE
2 ARG A o T 2 LEH D D IEFHIEN 2O LT, EREMEICIRRIT 2R
R CAERSR 2 B T 2 Bl N TH 5. ’

IR OE VY 3 T BeERE 2 2 AR, LEFHORWY a 7O (K
EEN) RSN, FRERRE (F—>v7 IR ¥ 4L) 2ELTELETER
Thd, VBN D 2 WIRIGERENE hhiE, Y AT ARIEET 5 Y
a 7TEBD R B VEEYATLER (€Y, vy, ) CXHTIHEEBES.
FAVNEAEZNICES ARDBE S,

%72, BLDAAYTV—ALTIE, Ya7 BTN (BB ITRA) CHITT
FNPRDIN—-FHTCHEDAY P2 — V273 LB TELHEELR> TS,
TN—FEFRFIhIZ (Fa—N"VRBEELEFI) SEEPURT —7HBEDHE
ForodmE0REE2EHAT 5, ¥V —X 2200 Tid, EXEC DHRETH % a—
AR AT a—INBT v P I4 UREEEEOEARELFD, 2O RCAET 5/Y
v FEREHEY X7 5 (IOF/WORK) MH—KA b Y RATLADSEHEARA ¥R
F A blz 3REVERET Oy FABEBOHESEREERAE 1Rt % (OF/
WORK iZ2WTik [H#R Vol. 14 No. 2] ZFEL W),



Y —X 2200 CBIBKREE T o7 v g VAR ER T TR (43) 43

3.2 TIP R&r¥a1—5
3.2.1 TIP R4 a1—5NIEE
oYY T v ay e Ul s AOHEKPHEREER, Ny FRTIUR S UMK
T357u7 7L ERXNCRACTHS. EEDO7 F VAL 2RSHEFSORN
BRnDYH, FZHEBFOT FVAEMER > ETV—F VY OHAE2H 720 F—5
DEZEToR D TEEDLRMTH S, K& RilvIk, ZOMKE, AROIsx
ATV a—Z L EZNEAREL TS OEFEETHS (K3).

Aytw=—-Y VALTAB 7aJ 34
TXNI-F | >

@Eﬁ&i&b @ -1
VINDEX

A4

v
u

3%
|

'

-
]
]
]
1
1
1
1
I
]
]
1
(]
]
1
1
]
]
]
(]
]
]
]
1
[}
1
1
[l
]
]
]
]
]
]
]
1
]
]
]
1
[}
1
1
1
]
1
1
i
(]
1
]
1
)
L-

—> KA, EEHINIMIERE

2 an

kit PV L) P % (8

———— ey

Ayt —-J 0BT

X 3 TIP R4 a—5nElinss

WY FRTUE « T OBER7 ¥ OBERRY 79 S 7 AOFERH (v X
v M) FiZ@RUN & @XQT (b 3>k @processor) Sl THTRT 248, +o v
Yo vayeur7 750881k VTBUTL 7 u 2 5 ATHpTIz VINDEX (Valida-
tion INDEX) X' VALTAB (VALidation TABle) &L T <{. VINDEX
i, FFr¥rvarvea—R, Fus7L%E (VALTABZ>Y NIRE), 77
V7r—vay e ZV—785, ANAvE—YOELERLEEA 7Y a YE0AD,
VALTAB i3, 7’9 27 5 AOFERFT L 0 — 7 4 ¥ W, BITHA 7y a Py
7 A2 E—FDEMBMIERIA S, SUPUR 0/ 5 41k ), —EDAH SR
T (BHIC) a—FCEBABARTI U SA 27 7 A NITHEHT 2L TR 2, 7
77 AMRICFITERTNREFID7 7 A VITERT B2 & (Fu 5 LA0HMR
BHH) bTE3,
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Ave—vi, Vv—FVIEHIEBT A A—F VAIEYTBES (b Yo va
Vea—F) EN—F DB EHHY T ISR D, AvE—YBANEN
2r, VIUF IV avea—FIRT VINDEX 2> NV HOT 7Yy —var-s
NW—TEEEAVE—VOBEERRIA Y-V B AT Ay E—YDRBLITIICA
na (77 r—va>y - IA—7efEBTHIIDWTE, BT 3). FbiTilns
Ayt—YRID LiFsE, VALTABXY M) OERERC SRS L8RV a
VT B, AIAYE—=YDENTTT T AZOVTIE, T4AZEBLEDO 0TS
ADAEY DI E—ZEBIER (0 —F 1 »2) LHFIFNCHLET 3, FaE—03,
Ol I ARELTY, FRAEFNUBMI L0588 LTETT 5.
VALTAB =¥ b U % 2 &Y ZHiARAREMLESEHRICE, 2 8- HEFIE—0
SEEEDY A P B LU RA Y L — Y DFLITFIEDBEET 5.

FATTADAT Y 2—=NZIE, Ave—YRUHET LU 7687 1 ATEE
Do AEY ZHELAL FHIo—R), MBETREXy -V DEEEF> TS (R
F4wFVI) AT IARETTSE (V77 L), ETFOTaS I LABEAY £—
SOMEKRTRIZBEFEVTAET B (VAY—), b5, AHOKRE VIO —
Fid7e 2 _BF 2 L5127 5, o — AL, BLAERTYY2—Y Y7 HAf
DBEN SRV, Ei, TS IARAEVICHEL (RE7oxy 2R 758
Bz XD ¥n - F2EET 22 L ARETH S, EEOT TS T ANEEEONR
L0iE, BEEELEDIEEEALD T35, BEBEEE, 2ye—-YER
HRAATIRIE T2 L E2BDIET (PVF A =F0) BREHAT LTS 6K
BMOBRERNZ 2 LD TE S, 7025 A00E LK TAESIIHD — FiFO—
ERZFTEL DAY —VMBTERELDT, AyVa—Y Y JTHEBELALR
whZFu s AONEBEMOBESTE 20256 ThHS, B, YLFA=F NV,
EHEHML 7O S ATHERTH S (V) XY — F ORFERET 3), EITHREDORWT
077 A EEEATHIEIREOMRES ZNZIREL LD, £, BEELELT
b, BETEEOES, 7o/ 7500 —FEEbRWI RS- rH5VRIT I
DEIENZ L 2D, AN LFE.

Furss a3, TREAOT 7Y 7r—v a7 v—7(APG)NTETT 5. APG
Yid, PO ART I R—RERE I N—FL L7 7Yy —y a VEEOERE
EEETH D, TREFAO N —F R LFEETHY, i 7NV —7 L i3I,
SEREEEEAENTTH 5, FEH LT A MHIC APG 2430 T, BT A
FTRIDBZIUTT A« LT —RTF —F R— AWHEHEOPENEFEH I RIER
WEIW VAT LARKERT LML RS, &7z, FRET AV r—v a3 TH
RENDYRT L, T2 LITHIERZHD LT B1EHR « EER - 7% - iEFRE
D7 IV r—y aryTHERISWAPITY AT ARZERETROT 7Y r—= a YicaEl
LERT22L T TH 5. XTPA (eXtended Transaction Proseccing Architec-
ture) WETSSHEETF A bV R T LADEEE, BRER N 2EE—DDYATLER
K3 (KRR MEWID) av ALYt APG 2RI LY, HEORR MRIZTOR—
HvAPG ®5RIT 5 Z L bWHETH 5,
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3.2.2 AHBAYE—CDEFbITH) -

ANA Y =Y DFRBITING, B4 D & 5 2EBRECEFBM I s EFEARTH 5.
RIZAPG L ZFEL, YAT AERRHCHERHET 5. B (D2 Wiz ik
B, RAFASEE (KTt max LRE) 8L UR/RHITHIL, Biziz4n, BK
HARLSEEL L EEFEBHIET 5. A v -V, MET2EEEDOEDOR/RLIT
SICAB, REHR (b—1) »oIEIHE (/—F) 2EEL, BAFRESEECE
LTWRWENPS Xy =YD LI, 70/ 582 RA 52 —NT5,

SEEE, Avv—YRIY PRI ESND, XTVa—NahkTas I n
M Z AR 2 120 (EERECIE, JER RIS EERIE L B8 fkboTE D, Furss
L3Iy b UTH) T25, HOBRKHFESEERTFOSHEELZERT 2 (F0
SEHEOMIBRORAFESEELBI LI LI TERW),

Bl4icBnT, BEES 4 8L U5 0BEDSEESEAENL 2, 1 THE LT
5L, ZhoDMIZETH S RESERV ODRAHBLHED 4 TELTWB DT, B4t
E5RRAKHABLSEEN 2 THVSEFEIREBDHINBA v —CE2Z IR0 E
FaZriliw, HORKFELHEIX APG OBAHFESEELTRT. BAHES
HER, BHCEETLIENTES,

EEWIE, ERERICT A RBIGEESNIEORDEE (BOLEH 2 LIk
BOE) »oEREBOAERRFELLH S, BENERAFEERLTONE, %
DF () 5 DEI I ELBMRIZFEER T, BRERAvE—YR2ANZTEERDOIT2

K4 Ryva—)JIEEEROH
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HOER A EBROBRE W LY, BTRO SYSTEM 12 3 E5EEIE,
RESERV Iz BIEBREEHENBEIATWE LT 5L, BEEL 20T, X<
RESERV OFTh 5B 3, 4, 5 DIERERAIC, B TELE 6 2EET 5. #
SEEEA S Ay —YRID LIF#ER, RESERV OFOHEEOMMBHKIFES
BEED 4 1238 L2548 12iE, RESERV OFDFEREIEZ Z TR 5. XD RESERV O
EFIIELRE 4 DROBEES »SRED, 3, 4 &kl.

APG T L EFEARZBETCEZ0T, 7 AV —¥ a YTV AT ARREOMIER
5 %Es 2 &8 TE2, EEEDEVD S LIKCERERKOBLWT 7Y 7—
Y aviRDOWTREAFASEE LRSS LLEOREERS, H5WIRHERET A b
Fl APG DBAHESER 2N LEAFEBNOMRLOZEETS 2 2%FTH
3. AvE—YCHLEEENRETE DT, SHAOTRESE (FE, BF) O
RS YW oy a Y OMERESHNTRET S VY7 v a v OB X VEEERZR
S LIzw, ZEOERIZIGZAZENTES,

FRENOMEIZDOWT H X SIZEEERPRIINESELSZ b DD, IR
i, BETCOEMIGZ 2 EHBEWMAYATAD NI Y7 v a VR RERL
2, EDTHL, ZOLIRBEETY, BEEILIBRAHESERZRETE S
DT, BEEDEVA Y v—YMBHAEE TCOWMY ETShBWEEERITS I EMNT
%2, BEREOEVHVPRATESERIIETSE, ZOBEEOA Yy -V ZHDY
EF2 23T I0EVWEEEOL ORI LTS 05TH S,

4, 7aLR « Rs¥a—3

CPU BEEBEELRLEED—2TH 5 (CPU ZLHEL LEWAHIFEELZWL), <V
F70r 5327}, CPUZENYTE 7O AR RIENLLOARTY - TUREY]
DEZBZIL (AVFIAM AL vF) I VERT 2, CPU 2ED BT HEAR
fii%, UNIX Cld 79t R, ¥V —RX2200 X7 277474 LFEE, D%, 7o
BRARTY2a—F (BBWIET 4 Ay F+) OHEELIX, K2 CPU ZHIDHTS
FOkRA (HBVWETI7F4ET4) BERTZIETHS.

SESER, Mach®? R o3 X512, 7u AOBERRIE7 FVAZEHP 7 7 4
Voo T IR AZQFETEEAHET B IATEZD LI RBETTRITTI 5 AV Y F
OO SE T AEAICH D, ZDBER, AV y FICPU OFHHAT, A7
WTHEERT 52 L 8TE S, 7ukXADEEHIE, —DDIAZE—DDAVYF
DRENCIET 2. A BBHEINTHEHFRELE IS5, AVYFZTA b
e heFURRAEBER, FEIZ, YV —X2200 DHELTH»SOBRTHET
2F 4 EF 4 THENT B, WL Db OEREEBCAET 39—\ SO LA ZRE
B ERT3 FTESNTH S, BRI LAYy FRERLAETLIE, ZOROV
CoMHBY AT A 3=V EHBLUTHEBREICZ> L LTHRI DAV Y FIZET
HEETH S, £, SAF 77Uty yOEFFIAIIC S DRI5, OPUS BFEMHL T
24 7as—:3) (Chorus Kernel) ZAV Y FEERBFELTWEHTH S,

v AT AREOSEN AR 2 2D DOFEDO—DI, AHNEREZHEEATD
(1/O /87 > ¥) 70 & ABEHNC CPU 28D ST ARNH 5.1/0 NV Y FOT
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v A3 CPU 22> T T CIAHNREL LR VI EHRET 20T, 7
4 A7 EBEEOAENBEOBERCROBLEED S0 ADHET (AHALHEE
CPUMBIDA —N—F v 7) BTARETH 5. AHSEBR 2R 5RCEFSETHZ
YickD, YAFARE VAV 2 HBEUSTHREEZEERL, YAT L« AV—Ty

FOBEERES ZEHBTES, JONTYFOT/uLAERMEEZSRAE LD
HEDM LR, CPUNY Y RO7 O A (S —>7 77 P54 5/I0EMERE
DHIL) D LR Y- Tw5, BREEERE, CPUNYYFOTOXADAT Y a
A BEAEABELI SN TETT2 2 ENTERVRELEV RS, Z0X5%
7ar ADHFEHDL L BLETH S,

—f@iz, TUXR ATV a—TFRETO ACERERTY, TORECED
WC CPU 2SIV YT 7 a A5tk 3, Yo ADOEERER, LEBEIZED (Y
97« A Ya—7 LOBEKRT) R 2ER, EBEOBEEFCETOTABNICH
ExNBEE, H5LIAHIUEOEAKE LIRS DANIR b OHED
KREVENDTOLADFES T (B WHETVWTT LR « A7 Y a—7 BN
BT ST 5 EE, L OMAShETRE 5, 1/0 Y ¥ FO 7 0 & X0
ZDbOHFEEEEOHMER O T oL RAEEHEEE X S & 5T B,
AHDNHEE DS EERE S CPUDFIAR2ED 2 LTEBTH Y, KEMLTP
NT YWYy VAETOERINERMZEL T4 L TESTH 5, IERRHLAIA
24 FEN: CRETRSRTNS 72 D DASI T <> KD 052 2HEIRAR <, 18 (Magic
one second mark) Y153 & EEESEINCH LT ZEBHSNT RS,

KETIR, RTREORAT Y 2—) VI HREZORHER~S, R UNIX 23
HALTWRRAY Y a—Y Y7 AR E Z ORISR 2R, BRIy Y — X 2200 235
LTW3 AT Ya—Y) 7 HRORBR RS,

4.1 REOHR&yZa—=N2IFR

AV a—) v IHRELTE, BXEARBREINTVEY, AERNZLOK
Sy R e nE Y ARESEMEARBDS.

1) Svrr-ntrhAR (K5)

HEAD I A L+ 2T VY7« YAFALATCELAVONIEARTHS, Tut
AT AL ATAR (BBWIRP VI L) LES—EORMEHIYET, £0D
BRI I A AR B2 3 L UEORT E» T CPU 2B Bz s 2 n
i, 70t ROETE PN UETITRGTHIORBRRICANRS, Ry —EX

BA LD LBT

it L |.1.].1]. CPUNIR

FHIT5
CPU

Rs5 S5vrF-neErsHR
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2250, ETUEEHTIOEEDO YT ATHS, REDOT T LAY
CPU #EREEET 5 2 &3y, JERFRISSE D nIERE b IR b 8w (REHE
RIAEW) DT, QEEMMIIZEL Tws, HHADBEMEDTAY Yo - ¥
FEMINE L, B EREOEN 7 AEERLIKT 20T, &Y DL
HEFRSNE L 70 X 2 EANKC Y —EXT 5 SRPT (Shortest-remaining-
processing-time) HRO—HEERZT I LN TES, A4 hh ¥ T LOKRE
X3, MR EEREL LI LRNTHS. K&T&ES L FCFS HRED &,
INEBEB LI A L AVFADFEORLLEHES FVRALMLEPLI T 7 A
F e A4 wFD) ARIBAEL LD, INSRBEETHILEE-2THDIBRL,
2y s A= RRT—FF 7 F ¥, SORIHEAENELIEL, BRI
R DDB—BRNTH S,
2) HEREAN (K6)

SR« 0EVARDERTHY, HL DY AT LAMBRENNEETHEHL
TWw5, 70 AQFTIHIELEESH ZHWETELT S (e zid, /haw
WENSWBLER2ERT S LT 25 & 1~n), BAECHLTININET 5 (Fb
TH R EIET 2RSS ER L LEEERRTE T 2RO,

Fu A DEERHIREOERE (e, 1) 2H0IRD, ZOBEEOR
LA OREBERIZANRS, ORI, IV F o rAREFERKC, 74
AoV ABREDYUTE, 4L ArFreHoRTE (ZOME CPU %
BEL TN, BHEE () #—B T RELE (b+1) OfFLITIIORRER
AMND. KiZ CPUH—ERA %2 50DiE, DB STORSDEREDRFHIT
DEBEO 7O ATHS (ECEEERZ T KEL SN T O ATHEH]
BEMED BB R S DAN B 2 VI AHIDORET HETT 0 AL b DRED
SHAFARERIBIC R oo L S W IIEEERHEC T2 (L2, 1ET3). £

B4 L-hELRT

ESb- | . CPUD 3R
O C|—
HHTH
CPU

f )
#HiTHl 2
#5175 3
#5175 n )

6 SEREEAIN
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DEEEBETHRTH o Ie 7o ADERE LV EVHEICE, CPU 2D 3
3, FITHThole 7 ut RiE, ZOELEEDOFBTIIOREITAND, N
MOBRWH LV CPUNY Y FDT ot RiE, RRICEBEENES (7SIt
Wi 508, BRIEOEEE ) ICETTFREE, FITIV Y Rubt Y ARORY
Va—YrTEITd (FAh« BV FL2HORTE, BUBEEDORLITS
DEREBRIZANLS).

FA LAY AT, BEEEORE “TQ(p)=q% 2 * *x(p—1)" THEZTHA
LoV ADEORL LIS FHIVRABLBEPI L THFAD « A4 v FD)
BRI OEMEHD kb H 5 () —X 2200 THEEOFEEFRA). aid, 77>
FeabrARTDIA L - AT L ERBRC, BEOCKRD S, ZOHBOE
FIRFERICE <, 1962 FEIZRE SN CTSS Y A7 ATHRMES N (£ D YRR,
QRS LDRT v FIEY BER).

ZDHREZ, LEEHOBEWS o2 AR /0N » RO 7 u & X 2 E5RICY
—ERT30T, 7Y FutryARLD —F SRPT ARIEL, VAT b
AN—Ty b OEERED B, Lk, WEREHOEY (BhAWIFI/ONNY K
D) Fut R LB OFEY CPUNY Y FO 7o ABNEET 5 (CPU ¥ —
AR O SHOEEMBRBKE V) BERRUTHS, Lrl, FAEER
FERIZA T V2=V T 50T, IBERIFIORIELUL TR OLTP WX & b,
/2, CPCUNT Y FO7/ X ARKERL2H CPUBED S THRLWI LIk
D, APSOETHEREL S, HBOYRAT LRV TIR, EMIZFELTE
REALTY—ERAZERBEZI TRV O ADEEE 2 LS5, SoRF
LB 2 HET DLB—REITDH 5,

4.2 UNIX®O70®RX + A452a1—5

UNIX 213, % OEMEMBEET 59, ZITIIKE L SYSTEM V k& BSD %
LrowTHigucfitn s, HicSFENAE BFSEC AT L) HEDATYa—Y ¥
THRTHY, h—ANV s T—Fra—H - T—FORELLZOZEEER2DT S,
B—FN e B FTREDFRICEY (L2, T4 A7EBEB~NDAHNTET) —
BEICBEENRE S, 2 — Ve E—RFiZOoLTIFH SR REREAREZHAL T3,
BREORD FIIHEND 5,

1) SYSTEM V %

7o ADEEER, EITURFBITINCA > TWw 3 7oL RC20WT, 1 HT
LIZROBISEHEL TRHET 3 CPU OFERRIICEITWTERD 3,

DECAY (CPU) =CPU/2

BEAEEEIX, 20 CPUEARREERHE T2ROATRD 5, /NS REFDE
BEEELZTRT. &8, 2—VEEEN-RED—AN L2 —FOEEE & OEIR
THY, nice IFEMAEHRERTRERME GFHEMIZ 0) TH S, ADMTHAITHEE
BEREL (A= 2—FDHHWEE), EDETHIIELS 25, IR,
ERENEEETEIC RO 2 Z L BR[EETH 5.

B4 =CPU I fRIL/2+ 2 — PSR EER — X +nice
ZOARIE, TFAMIED X S % CPU 2o T L T B HREH & D 5K
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DPODAN ZF> TR AREOABREL & ) REEEMEO S a2 ABR ¥ —
ER&ND (LIedSo T, IBEERRENRTYS) AR THS, CPUNSTYFD
FHERIZDWT Y, P—ERARZTRWLERPREL &> TL 3 LRRCZEDE
LERELRLDT, ARETHY—ECAIMEWREOFRBIIRT S Z 8T
&5,

2) BSD#%

70 ¥ A DESEED CPU O FRITICE W THRE S Z Lk, SYSTEM V
REEUTH S, DECAY HfB & MERE 2R 25HEHAVR LS. k5,
load i338% 1 A OFHETAREFHITIIORS 2717,

DECAY (CPU) = (2 * load/ (2 # load+1)) * CPU-nice
B4 = CPU HERREL/ 4+ 2 — F OB DX — X +nice

PEDRY Y a—) v 7 AR, SEMAHEZEANWTWTHHREEZET 5
OLTP iz T Wiy, SEMMETORELIGE TS Z EXEHETH I MNHEM
FCRBHEE L TORL(EBRDCHFLZ L IXAEE). NSRS Z DR Z DR D v
AT LRFICKE S EAEND (CERHEOEIENTEZW) »5THD, KFEIML
AL RN, BARSETEEERRDB I EDTESOLTPAEDA Y Y a—Y ¥
THABBLBETH S,

DR, BEES A LEIMESHEASH, KFEMUEREDOA TV a—) v
ZHREMZ, OLTPAEDARLIRMHEND Xk oTz, BEEZ ZRICBYR
Fhe7 A (H—2NVER), BAEI FABIVCITNVNIA LT 7 A0HY, )
TVEA N 2T ADTOLAREFE 7 7ADT a2 A L DERENR, FEHHE
25 AD7 0L AZRIEOHRTEREDSRES, VTNIA L« 77 RATBEHED
BRESEEL, BV DVDAY V2 —Y T 2T5, VINIA LT FADT
Ot ADBEERX, BAEIIAOTarALZRELED, BIMERE LS TRETDH
3, UZNIA L 757 ADT0X2RIE, BOBLEEEERNCRRET 20T, B

CSERETIEBREL TV AL, =T, e Asr—7L CPU AL TL

FORNNHL, —BHEI LB L, TOARKTESEIMBEL, BES—-1+T3
btz vs, BRTIZ, ZHEBRTITNI A L - 7 7 ADEREZGIRL T 255508
E4%N

4.3 2)—=X2200070ER « AFLa—F (F1 Ry F+v)
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Technologies for High-Volume Transaction Processing on A Series Systems
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Abstract High-volume transactions processing systems are used in systems that govern mission-critical
applications. Just because these applications are mission-critical, their transaction processing response
time must be within a certain limit. In order to ensure this, these systems considers many factors
regarding application processing. Prerequisite to this consideration is the process-multiplexing technol-
ogy of the base system.

On A Series systems, the operating system or MCP (Master Control Program) provides multiprogram-
ming environment, processor-allocation priority control, and disk-file control technology, which are
effectively utilized by other pieces of base software.

For example, when using COMS (COmmunication Management System) as the TP monitor to use its
dynamic link library for application processing, transactions of up to the number of the transaction
processors can be processed concurrently because each transaction processor can perform a series of
transaction processing. And DMS II (Data Management System II) also enables concurrent processing
for each running application program because the kernel program actually accessing the database is

invoked from each application program using dynamic link library, and this capability can be applied
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to database I/O operations as well.
This paper presents the multiprogramming environments on A Series systems and describes the
mechanism of multiprocessing performed by the basis software to support the transaction-processing

system under this environment.
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7/ 7 3 v 7O MCP OARHIR LI EZR>Tw 3,

3.3 TARZ 771 I

KB 7 097 v a VTR, ARDBREORRZRES 32 & &, AHNERE



AV Y —XRZBITBREENS V7 v a V0 EIE T 2 R (63) 63

21T 20 DR/ HITHICOMRAE, Wb AHAFERM2EISEL 2 LICE
S CEBESU ST ATHETRER NI Vo Y a VRN R 2 L8 TE 3,
AHDBRIEDOEIEIL, B0 7 7 AEETIEHRTH LY, b7y ryail
HIZBI 27— R—=AAHAEAL T, [5.28 7F—& ~X—ABEORRIL] TR
RBZEWRL, ZITR, AMHBEDANV—TFy b 2 ED ZUFIAL MR E, *
ry¥a T 4R LEBZANAIREOEFICOWTRND, ‘

AYV—RRBIET4 A2, T4 A2 FT74 7L LRSI 2TV, 20
BENCE>TMCP R NS4 7RBIRT 2, ZOZRTR 7 7 2 VK EWRY, F—% %28
BRIATWCHRELT, Tho®—2D773I VLTRSS 8 TES, 77
ANRT 4 A7HFBOEHIX, 77 IVBMART>TW30T, 7740, 774
NERET7 7 IVETHENEH, ZUT7 7 VBT AT 4R RS54 TORERET
HEHTE 3,

7 7 A VORI, FIAHELERE L HEE (AREASIZE) & 58 (AREAS)
Y LICHERT 3, BERE, T4 A7 ECERELUESOESTHY, BAMIE,
—DODTAAZ P74 TOERER S, HEHIL, HELLFREERFOFHRORLA
HERETH D B SHERT TRV, 2L, —D2D 7 7 4 Vi 1000 $ik %
LTHBEBERT 2L TERL, 77 A VORI, FZSUFEova— A
PIThhl: L SCHERENIOT, BESHLFEEKE TR THERELBOSRO T
LRI RIA T RBEPCOABETHLER RN, 77 IVADTLAZRSATD
BIME Y =V ELSBINCITI LB TE S, £/, HBEHIYTEF 4R
FZ2A47E, 29 FabryARTEY7 7 IVDBRIA TIHHENE X518
R3INDB, ZORICT 4+ A7HEBROED U TieBWT, FIAHR, 774l T
FEHREFEBBEEREL, 77 IV O U T ESFEREOBEHEZTAIERY,

KBUE L 7 Y7 v a VB Y AT AT, KERT—F L THER2 AR
EBRET 2. D, ARIREOAFTIENKRD SHD, T4 X7 FI4 73,
BEDOALINRATER SN, ZIRERINDITAAINILTOELZYT—D0D
W7 BHRLTWS, —DDAMAT vy icid, ROV 7 SEREESRTY
5, —DOVATATE, HEOABN vy 3 EFD, Thbb, YAT AR
ELTAHIRROT 4 A7 HBICRSBIC b 2 ARSI ABH B, —2DT 4 A
ZIERT A AHNEBERME LN TE WY, EROTFT 4+ RA27I27 74 VRS
TWw3 I ETAHPALEIL, P2 THT 4 AT AD/NADEINIE U AT 4L
T&E5, o )

LpLERS, 774NMDT 4RI RI74TORER, T4 A7 ¥4 7DAFIA
HABERZ D TR, AMADAN—Fy b 2EDBILIZTE 325, I VDDA
AR 2 KIBICERT 22 L 3TERY, 2072012, FT4RA7HIEFrvyva®
RlwhD, o4 THETAEY £F vy v aF 4 X2 L UTHMT 3 48HE0H20
EN, F/BOF—FTARIRELTE LTt L R ol, TAARAZDF vy v
afbid, v vva kD7 —F ODAHNKMEERHT 52 L TARAY 7Y AT ADA
W=7y s ERFREOICED 2RSS H 5, Lo, RO XICAHNITETH
DRABIZETHTMCP BPARNRETUEE2T 2223, Yoty BEREROEE 7o



64 (64)

75 Mk SRR FAEREET S, 20k, AMAWRTLAE AR o€y
PZA7u—RL, TN2EBCHEET 270 AU DBZAED, HHDI A
G F oy it 70— F T 5B EOEER A1TUREIT- 70 TH 5. (ZDfk
A DWTR, &5 [KFET — 7 AE2ERT 3 AHAIEE] 22R)

4. TPEZ4T#H3 COMS IZ& BHH
4.1 COMS
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ENB,. ZDIATIV TSI L, MCPRAY NT—I Y7 72T o3EFD
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A TS5 4 ARE COMS BSEEAILTWA S 4 75 VUFIAREZHR L TA S,

1) 84754 VHR

COMS UBTD X v 2 —P#Ifls A 5 5 TH 5 GEMCOS (Generalized Mes-
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TP-A ! Call Library !
TP-B i Call Library
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BHLEE—THEIEHPEE LY, Lz, P v¥Fryar@gkictt
v, BT T4V — VIR BREL GRS, —BRNERHLITIIER?IRT
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77 O BTHLEE 2o R R THINCITS, DMS I TR, F—FR—X Tk
WKTF—=FR=ANRN 77t LTHEHTE L2 XE VRO LREH/ET 5/35 A% (ALL-
OWEDCORE &FER) 235D, ZOLEPYELRZBEZ ZWRY EOEKRL 7 —F -2
Ny 77 DEID B THAREL 2 5,

FT—=FR=ZANY 773, EFHBNE 077 AL >TEBINVI—FRF—
LY (RIT—TNDF—) 2FOIT— 70y IR0 T — T NVELICEHEHEINT
W, BEEZERINLREETAEY R BBETREREBE RS, EBONY 770
iz, FEUCHEEROTRHRAL/NY 7 7 OFD Y T2H 58T, SRR A
TiEfTbRY, TRRFAUCT =970y 727 — 7 UBHESRSh 358 cHRS
AHBEHT B72DITo>T05, LUk, AUEEERDOFELALN Y 77 DED
THLESTbhaw Ny 7 7 ORBMTONT, bOMEERRD/ Ny 7 758
HDHYTCTERLRBILDBDHD, ZDH, ALLOWEDCORE % TF— % R—2AN
v 77 2ERALTW A5G, —EREERTREE LT —IR—ANYy 77 %
FeFR—ANTG AT E L TRESN TV BRPIRET LA RRED., Zhick
D, BWIC—ERDT —F =\ 7 7 5SFIHTIREL 2D, DO—ERDT —F N—
ANy 775 2AE) LCHERTZIENTELDOT, BREEOEVT -2, HiC
T—=FR=ANY 77 LRTFETDZIENTES, £/, IhEBHICHEEEREELT
—EEBLL T T a0y IR F— TN ETF—FIR—ANY 77 i HES$28E
bATRETH B,

DMS I QO¥EBUI TS T ADT =8 R— ADEHFNHIZ, F8ITRTF—F
—AEHFOT|NLD S BT :

1) Vva—-FBRE-EFHRVI—FERFOT—IR—ZANY 77 2BHT 5,
2) EHEROBE-FHBERE T — 9 N—AFEHEITHDO/ Ny 7 7 IR ET



Ay ) —XZBIHLRKHEBEL T Y7 v a VIE R ER S 5 BREAN (69) 69

GHEIER Ry 7 7 #1 #2

F— B NR—=RRy 77 Mmva—FgE

(3)H A R

1
(A H5ET

CE&EM%774;L :?—9«*—;«

8§ DMS LHNOTF—4F<R—ABHDFH

3.

DZOOMIIZ L > TRT L, QDHEATERIE, Ny 77 B3—HD L ECDOHTHR,
WA DML IZ RO S TIT S, 7 — F R—APERIES L, Moo Y7y a v 0E
FEERR & RANCPER & L, SOy 7 723, FEOTEHTHERIEEL Twb, K8 I
HRDEFTHOH AR, Ny 7 7B~k 55, EELEAOHHEH A
(SYNCPOINT LIER) k- f&wcitbhs, &7z, BHEEMO/NNY 7 71320
HHDT, HHKETREITI PO THART 2EOORRONY 77 2HAT 5 LS
75, 2hicky, BETIHOHENET 2FO>ERMMIEHTE S, 2L,
SYNCPOINT TOHARHCIZEUELEICHE R TR T 222 i 5,

HHF LI T —F R—ANY 7 713, ZOEFEHREFR OBEEIFOHIMBTET T2
ETTF 4 A7 ANDODHINTERVBZHEHENTHYS, Zhid, BERICT -5 R—
ABFEH I N T TERTS LI 2 OEFERS LV DERTER{RDILE
BT 21O THD, F—F_—ANy 7 7 DHATERIE, FEUHESEEO AR (5
BAB) EIFol L ZICANET 22TV, HARTIRROANFICHERES %
», BEEME DD O0 X AARMRIEOR I IT S,

Z7:, DMS OB E LT, HEEZIERSEL TW3 Z L 2 HRCHlT L, 2
HPEDF—F 70y 7RF TN ET 4 A7 LVROBEXFITROT -5 7ay
7R T =T NORHABGREITD Lt AEEL, 7—5 7 ay 7 2T 2887
Oy 7 iE D T—HEOANERTHARACE 0y 7{eiifilinbd 5, I OIS
DMS Ilid, A€V EDF—FR=ZANy 7 7 2EMER L TASRELMD S 4,
AEAERSER, RO 0 S5 AL WFNCMETE S L 5L T, »OHAIRES
ERLZWEIZEHETE R LI RFRINA TS,



70 (70)

6. 8 b

BEX

LV

KBE N 7 o7 v a VB ELTS ETHE L 5 B LSRN I A e
LT, A¥ Y =X OB OMES 2485 Uiz, A 2V —X T, VAo N 2
SETE (SR, MU OB FME P L BRI S h 2 S » A 7 AHMEILE L L THE
LTwa, LHLids, avCa—yEROAMME LTIk, Bhh s S8y - T
WAZELEETER YL, 3612, 474 ABEOEFLIcHEOLEREROTRLEDN D
2H 5, Fri s EREN T2 LiCk D, 20—, A 7Y =7 MBI &k
ELEGBAZY 7 OB A V) — A ETED LS R ESh, Sy rvay
MBI ED LS W T 2003H 5 LFE2 D, AV) AP -T2 ¥ —-774X-
P ELTHM S BNRT, A4 Y7 v —ADBIFB LN A — 7 A LEfli 2L
T &8 THMIM DB 2R TE 2 L H2 5,

*] UNIX L, X/Open # == AL T aKEEAL s FichoEc B0 2 BEMlTHE,
i, AR RO S, ARSI EHOWEE LR SEEETH S,

[ 1] Essential Client Server Survival Guide, Robert Orfail Dan Harkey Jeri Edwards
1994 Van Nostrand Reinhold, A Division of International Thomson Publishing Inc.
[2] AV —ZX AR —F 407« AT A—WELEIH—HA2= 2 () 1992,

HEERBN & R 17 (Yoshiyuki Mori)

1951 4E4:, 1975 F L8 AFE T e B, R4
Ar=v A () AH., SRBMOELY—E 2 CiEFH LT
#, A ) —XOFHEMY—EACHES S, BE, ¥
AT ATTY 2 M OES BlFGHEE S TS,




UNISYS TECHNOLOGY REVIEW 5495, MAY 1996

ABET— Y0 EFHT 5 AHNHEE

I/0 System Implementing High-Volume Data Processing

B AV TV—bEHBE LY AT AR IAT Y b e =¥ e VAT ALHERTA
HASBEMRCEL L EbRTwa, FRHTRZOARNEES & CEEIC S W TERL
BRIZZEL X4 V7V —LADARIEREICOWTERRT 3, BUDIZ T V¥ 7y a0l
BT BAHNOISENAES L USEEOBRSY» 5, AMAMERD Y AT ALk OEEICS
FAEERICDWTHEET S, RiAS Y7 v —ADAHIRRET 3 E1ERNZ A SI#
vV —X22000 XPCBELUA V) —XOBEFNAB N 702 vy DT —%7 7 F v,
BIUAL 7V =40 0S HB3RAL T 2 ARIABEEATC DWW TFL (BB, &7,
B e A IEEPESE T 2120 A4 Y7 V=AY R— b T ERMF ¥ A VELNT
5.

Abstract Mainframe-based systems are said to be more powerful in comparison with client-server
systems, especially in terms of I/O capability. This paper describes the overwhelming superiority of
mainframe I/0 systems in terms of both their I/O capability and reliability. It first mentions to
transaction processing from the viewpoint of I/0 response time and multi-processing capability in order
to see the importance of I/0 performance as part of overall system performance. It then explains the
typical advanced I/0 architectures used in mainframes; the architectures of 2200 Series XPC and A
Series function-based 1/O processors, as well as the I/O processing software techniques used in
mainframe operating systems. It also introduces the various I/0 channel types mainframes support to

connect different I/0 devices.
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Abstract In order to maximize the performance of a mainframe-based parallel-processing system, it is

1.

essential to balance the workload between clusters. System resources to be balanced include CPU, 1/
O and memory usages. For parallel transaction-processing systems, it is required to be balanced CPU
usage ratio between clusters. For batch parallel-processing systems, CPU, I/0 and memory usages ratio
should be balanced.

This technical paper mainly addresses some workload-balancing methods, then describes how a
balance manager balances workload in a parallel transaction-processing system, and finally considers

workload balancing for a batch parallel-processing system is evaluated.
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Open Programming Environment (OPE)

——The Mechanism and Significance of Coexistence with 0S2200

T W Bz

£ ¥ OPE %, ¥V —X2200 Lo UNIX*'0S TH%,0PE ix 052200 L E T 5 Z LI &

D, 052200 LO2—HYDEE(FT—FR70T 5 L) 2 HELDD, THSDEELL—T
YRR E OHHE RN T 5, FORD, - OMRTEEDRE v bV — 7 ks
22 Tn5, i, 0S2200 DAEEER2Ww, UNIX 77V 4 —v 3> (AP) R%EC
b, OPE ##ATHIE, YV —X 20 DY RAFLAEHFEN—F727BLUEY 7Y 27)
RT3 AP 2R TS 3,

AR TiE, OPE OBHEEMEZBNT 2 & L iz, 052200 L DHEFEOHHEAREELHS
T B,

Abstract OPE is the UNIX operating system running on 2200 Series mainframes. By coexisting with

1.

OS 2200, OPE enables inheritance of 0S2200 user’s properties such as data and programs, and provides .
the ability to link these properties with the open computing environment. In order to achieve this, OPE
provides various network features which are standard in the world of open computing. Use of OPE also
allows UNIX applications programmers, who are not familiar with 052200, to develop applications
which utilize both hardware and software system resources of the 2200 Series systems.

This paper gives an overview of OPE features and describes how it is made to coexist with 0S2200

and the significance of this coexistence.
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Technology for Implementing Next-Generation Open Enterprise Servers
for A Series
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T, Windows 3 & UF UNIX* & DR BBINC IS L TE T2,
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Abstract The A Series has shown active participation in cooperative computing environments with
UNIX and Windows by providing so-called open products such as TCP/IP-related products, OpenOLTP
and ODBC, and by providing a proprietary cooperative computing environment named CCE/CCP.

However, market demand for these types of products is becoming gradually sophisticated. Especially,
being greatly influenced by recent Microsoft products, high connectivity and cooperative computing
with Windows and WindowsNT inevitably became the deciding factor in the context of mainframe
“openness”.

The next-generation open enterprise server was developed with this market requirement. Although
there still is room for more development, this product strives to go one step ahead of what we imagine
as an open mainframe by providing connectivity to and a cooperative computing environment with
Windows and WindowsNT. This paper discusses the goals of this next-generation open enterprise
server with actual hardware and software technology, and briefly mentions future expectations for

mainframe technology.
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The Evolution of 2200 Series Operating System
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Abstract OS 1100, the operating system for 2200 Series systems, Unisys large scale mainframes originates

1.

from EXEC I operating system running on UNIVAC 1107 system (circa 1962). Since then till this year
(1996), thirty-four years’ history of 0OS1100 has reflected the history of computers themselves. 0S1100
has not only just survived, but still ranks with or, in some cases, maintains a stronger position over the
recently developed operating systems. This fact shows the superiority of the original base design and
the appropriateness of later maintenance and enhancement of this operating system. This paper trances
the history of OS1100 from its birth to the present day.
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1972 FED 1110 ¥ A F AlX, 1108 Y AF ADHZET 0T 7 3 v 7HiE, FE /o
v THBREE R T A iRk o, K- #BET A EY R ARBICHIET 5 Y
AFALTH-N, EXECSiZAES (A ah, FEH/ V27 X 3{REEE QUOTA &~
AT A X B EHEBEREHE, WARRIES AT L (TSS), 7—F« 70 VAT A
(TLS), SUP (Standard Unit of Processing) BE&Z & % 22— {FHRARMOE
HlEDBAEL RIS Ntz, WRE Nz EXEC8 13, EXEC8E kIiEnT:,

1110 D7 F VAR ROBHHIIRDOBEY TH 3.

1110 TR 4D [Ny 27RBBFVIRY | #HAL, ok, BET 774 7%
N7 DY 7 EBRF R 4 THRINT 2 AR S Wiz, 72, 4,006 HD/y
VIERFEND S [Ny 7RFT—7 V] BHALLE, 22—/ 7Ty
PRAZENY 7R FT—T N oNY IR TFERET S, NV I7ERFT—7 )V
i3 4, 096 /Ny 7B FHHY, NV 7 ERK 262K EBEORSZDT, 2—¥
BAFEDNY 2R FV S RIIZ, KRNV IEBBFT—T oy 78T %
SETE, BHELE, S 10 45535 (262 K EEX4096) D7 FUVALMEHEHTE 2
eI B,

1110 D7 F Vv AHFROBSRK %K 5 2R,

— DDV I ERFHNY 7 BRFT - TNVOEROMECEbGS, ChidE
BOL—FP—DDI—FE2HETELILEZEWRT S, ZhiZk > TERBEED
AR—RAZHTE B,
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& i3
ryrgEgFLozyo | T ° & 4 TR

Ry FLIRF ] 1[1]1 15 9 9

Ny 7BRFLPRF 2

RV BEFVIRY3

lwﬁ7kvz}

l

7T FLA

R 5 1110 »7 KL ASHEG

1110 Tig, HEMIZ 18 EY M5 24 By MM, XY AKEREEHEERT 7
&x?%m&of B A7 SRR OB i 2 HERF 3 5 1o iz, REEMELRIZ, 262
SO EMEEME O FREHAR L 1M BoBREMEOIRETEER 02 v
Lyszkicizote,
2.4 1100/80 X7 L& 0S 1100

1976 £E 1100/80 ¥ X 7 AT, ¥ U —X 1100 DE&FFH 1100/xx ¥V — X L AEX
h, EXEC8E & [0S 1100 & AFR3EE S iz, EXEC LR :BFR, EXEC iz
AYNRLTRT—IR—AFHY AT LEDY 7 v 727 2B ERVRBEOA RV —
T4V AT ARBTERTCHERHINLTWA2, [0S1100] 12, Zh&EDY 7 b
VT REVEROARV—T 4 T« VAT ARIET R Lo T,

1100/80 @7 F v A#E3E1X 1110 T 5, MESR, N 7ERO7VTY X A
BHEMICLI-CETH D, e, N7 REVKEM» o7, 2—¥L, 512K 75
DEFRLSBIEL T, 64 FHOERTHDL YD, BK262KFEOKEE DNV 7 RIEET
&5, NV OBREL OB TITbI S,

2.5 1100/90 X7 L& 0S 1100

1982 D 1100/90 ¥ A F Ald, A7 4 AeA— b A=Y a3 (0A) DERIZ L 25
BALE OB R L ERUE O ROTRIIIGL, B Zerara—7 4
VIBRERMT 20, EROT—FT 7 F P IBMLT, Hew [HE7—%7F
7Fv] BEMEL, HEBET—F7 7 F v T, EXMRET PV A (69 ¥ 45
DL, ) 7/ F A4 Vi & HIREEES ORISRt S iz, Th o OFHkHEIR
FLOT FUVAAREFHF LOEROGHEBIC I > THEERLTWS, IR —F 757
F 2Tk, BEOT 05 A ZDE 2 TRIATTE R, BED S5 A% 1100/
90 Y —XTHE S ¥ B 20IZ, 0S1100 12, {EERD 1100 L B %2 ED7-H0
[EARE—TF], 1100/90 (B UZhLUBD S AT L) OFERELHATE 2 [HEE
—FLBLUEELEE-—FOFO I A LIRE-—FOTu I L LOMTHET 7 ¢
A% FT500 [HFEE—F] OZ20—-FBHRITSh T3,

FREAROGEEE, FLOIRE— FOHA LI, ETHAZ0 A FHLWE
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X, HWEY 22—V (Object Module), MBHA STz, Y VRY v TV A bR
avgvEn, B BRNEY 2 —VBERENS, BWNEY 2 -V, Z0FF
EITARETH 5. 74 77 VEADOIEBRE, VU F v « VAT AETRICR
Wb, Vo -Taeyd2EALT, AMSBEHONUDMRIELILDHT
X%, BHEY2—NE, Ny T, FoUF, PIUFEIvarOBWThOBETY
HHTE 3, ‘
INSDOFHWEEC b hb 5T, ¥ —X 1100 B X UF0S 1100 & L TOHEIE, te
L5, #KD7ar 5 ABAISEED % LIZ, 1100/90 ¥ ) — X CHIT 2 2 & (Bif
M) DD, ThEZEDDE—FR2ELRFEILICL>T, 2—VIIEEED
BObO»SBRREH LWIEEE— FIZB{TT 5 2 LASAHRIC it 5,
1100/90 ¥V — X D7 RV AEEOFA BT 3 HHIZROEY Th 5,
o7 FVAZHEIET 5.
OHHEDL—Y VT bV 27 DEMMEIRIT DT > TRIET 5.
O ZD/DIT, RO/ AR RLIEETHT FVAARNZHAT 5,
Z DIz, 1100/90 DFHE 7 N v AfEIE, 1100/80 OFRIET PV ARG 2L,
BHWRODL I BRBEERMZ T,
© 1100/80 @ 4 D/ 7 EERV PR ¥ #FEL, WELV YRS (BVYARY, 2
—YVALIEBLUCYRATAGEHMA 16, £72Ey b) B2HERLL.
o N 7 EHFF — 7N (BDT) 2K L, N> 7 858F (BD) 26tk 65,536 (=
2OMENETES LS, BDT OBE Y A7 A2 & CITiiRsS h

7z, i
@&/ IERTF (BD) 2 4 BIHIEL, 262K EBEONY 7 T EIE—DDNNY T
SR FEIGE T,

0SS IhFTRVALYRY (PSR) DER%E, 24EY PETFLVANS

36y MRIBZ RVAREELL. 36 By MRIEET FVATHRZ 70T T A
7 RV AL, REHRD 2 Ey MBVRVIEREET BDT 2850, RO 16
By by 78dF 4 > 7 v 2 R (BDI) TR & iz BDT NTCHEAT 58
v 7 F (BD) 2#ERL, OO IBEY v 7ky M T, ZONYIN
TOA 7y b EERTS (K6).

2 16 18

L BDI F7%y b
X 6 1100/90 36 £y MRAEF FL R

O IEROMBFEDOHRICIMAE T, FHLLGIHBOBREHALL., FEloaw
BT, ulETE 16y b)) 2, BVYRAZRIERTAbIERE GEY M)
EARTVFEROIDDO AERE 4 Ey ) koLl (1),

ORIV YR Y DEALER iz (K8).

1100/90 icBWTFu S 7 AD7 F v AZEMIZ 69 ¥ 455 (68,719,476,736 £5, 275
EHNA D) BRI NIz, 1100/90 Y AT ATOT BV REHEFER 9 1273,
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6 4 4 4 11 4 16

f i a X hi b d (&)

27 1100/90 OSSEOTR

15 21

XiGE ML) Xm(7 FL2)

8 IEIFELCRIDFR

CI-THW
LBV*)XF
[ & |
I

9 1100/90 ®7 F L XFHEH

1100/90 TW&, 7077 ADETIZ, ZDODE—F2dH 3,

OHA (N—y v 7)) T—F I ERD 1100 ¥V —XTHALTE2Y 7 b7
EEBMEEREORDICABINL DT, RO T TS5 ADGHEBORRL
ZDEEOWTHEITEINS,

Ok (L7 AT Y7y ) £E—F LRI NLARMET FVRABEE2ERT 57
DICHES NIz DT, FIRADMFIEIETEN, 36EY DT F VA2
BHHATE 3,

OITE (v 7 R) E—F I HAE—FOGHE,ORBZ UL T4 L, HEE
— FOGRFE»6RLZ 7SS LAEDETHER 7 7 A TE 3 L3 IR
nize—NF,

WEHRE-NOTu 7L 2HFBTIRODa N4 5 E LT, UCS (Universal
Compiling System, 234t VR) BHESR, Y0530 7S8EELT,
#&2k® COBOL, FORTRAN, B8 X U PLUS icflZ, #/zic Pascal 3 & OF C »3Rfit
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EhTwnwb,
2,6 1)—X2200 & OS 1100

1986 FED ¥ ) — X 2200/200 iX, A4 X7V —ALL L TEYic CMOS VLSI %M
Lz SCHElA Yy Ea—F Tholz, ¥V —X 2200 LWHEHRTY » T, Frik
DAV 2—F OBEEEET Lz, Z0%, CMOS VLSI{tix, #Elfs & KEERO
2200/400 ¥ Y — X (1988 4E), 2200/500 3 Y — X (1993 ), B X UBREEOITASCA
3800 ¥ ) — X (1996 ) ~ ke,

1980 FERBBIZR B &, N—F 7z 7EMOERU LT, 2¥Ea—FHRDNT
FAN YT IR B, N—=VFNeava—F47, 2y b7—=7" ary
a—F 42T, AT, 7 TAT YN YNy AT LENHBRL, RO
BRFBIELLED S, ¥ ) —X 2200 128V T b, 1991 LEDARE 2200/900 > Y
— Rk, HIECREL:, A—F> s YATLAERYD ANIZHY 7 b v =7 ¢ 7—%*
52 % % “Unisys Architecture” (UA) O1E#+ 4 (Information Hub) & P ivAT
HiFent, 3512, £—7> 0T - BFEZEBLL “OPEN 2200" O 1%
Fa# 7 kLT, 2200/500 &) —XhEL, DL I REHDH LT, 051100 b
K& SERT 5, UTO®ET, BISE 78, BARBLE, 4 -7 owTi
k35,

3. BA%R - TR
3.1 7nJ31788

BHEDO IO T Y SEEADHBEA RV —F 4 ¥« VAT AOEERBERED
—oTHD., FOMRERII VLT LETHRN-F 2 DFAT 7V THS.

CODASYL (the Conference on Data Systems Language ; 7—% ¥ A7 LAXSEE
L) 1k, 7us S 3 v/ 558 COBOL ¥ 2 E 0 FEiz COBOL DOBIFHE
R BEERIBI T 5 2 L ZERL TV B4, 20T COBOL DRAARE DR
2 o CRIET 3 2 L OFSLZEEMO—> £ LT “FLOW-MATIC” 2ERTC
L)Z)*l

TDESIZ, ARY—F VRIS T IV EEOERLOBRERL—RT
Botz, YV —X2200D70S T3V EEOREICE VT, BHEADHEHLZZ DI
EHDO—DOTH 5,

7B L UTI08 Y AT AICHES 2,84 7%, CODASYL COBOL
(EXEC 8 COBOL), ANSI COBOL (Fieldata COBOL), Fortran IV, Fortran V
Thoteh, VT b UROEHEICHENLL Tz, & LI Fortran 3R B2 2
V84 5 e LTCEHE S h, % < ORERSERIECHA S A,

1970 4B DRI, 1110 ¥ A 7 A% 1100/20, /40, /10 ¥ A T LADSERE S BRI, K
HRD T V84 SEEMNEB L, ZOMROa V4 TRT-8EY POXFI—F %
§it2 & LTz dT, (COBOL % Fortran O35 E, BiftRp 3 >34 7 L RFIT 572
BH,) R ZH“ASCII” #8 L T, ASCII COBOL, ASCII Fortran Laffirshi,
ozl w e s IS ERHBELT, PL/18 &L UPLUS IO E iz,
COBOL, Fortran, 8 £ UFPL/1 i3, WD B DK EHEHESIIE TH 5, ANSI X, 3.23
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-1968 COBOL, ANSI X, 3.9-1966 Fortran, ANSI X. 3.53-1976 PL/1 ic#&#LL T
Wiz, L7eds- T, Zh & REBESRIE NG 5 B4 (International Standard)
BLUJISIZHHEPL Tz, PLUS IX, Programming Language for Univac Sys-
tem OFEFERE (acronym) T, H¥EFOARY —HOZOQaAY a2 —F «F—FF72
FrTH2¥Y) =X 1100 £ H/NRIED 90 v ) — X ictBD Y A7 AERRAE LCH
RINIRREFHTH S, boiES, YAT A VI Y27 R2ERT 27010 BE5
S, ——FRiMiEhTuky, Zoftus, Bftahiza v 5 LT,
BASIC, APL, 7% Y735, 25 -7y 7 055, r

ASCII COBOL iZEA 2> R4 5T, YV —X 1100 DESZRF L) r—yv
3 Y ~DOHH OB ZFAV 12, BRE L U CIIIREEIMES, ANSL ISO, LU JIS O
REEZRYE R EREE L 72, 1110 ¥ A 7 4, 1100/60 (Vanguard) ¥R 7 A% 84 My
BUASNhD L, NS EFERATIETI-FE2ERT LI BB EH, 36y b
17—=FThH25¥Y—X2200 TRAF| & HeEh Tz COBOL 2 >/84 5 %43
BEHIOHZ a1 FICFEEE R,

A D COBOL 8 & Uf Fortran, & 512 ASCII COBOL X4 DY 7 v = 7
FFESHICZ DR ERFEL T\wizds, ASCI Fortran MBI EH SO a v 54 5T
DB, FLON—=FT 2T, ARV =T 427 « YRAT A0 5DER, FL LR
BOBIE, L EALSIa v/ VEEORIZDOWRIT, a4 7 % Bt
THFET 2R R I NI, FRIEERBEEDO T V31 SOKREBERHBTHY, FL
WEEE, PL/1® PLUS @3 284 5 2 icBI%T 208 b bode, ZRSD T 28
1 7BHEBEDODH2BRERD LI, BTDAVRLSR—DDTuY 7 VAT
FfT 2k, BRRBEHEDI 34 FETCOLBERERM 23T L 7-5
FEBOB LT, —HD a4 FHAUATLCHSKS Iz, ZORREMES 458
N T e 'TNV] LIRS, HBAVNAL T - 2TV THFES R4 5
X, PLUS, ASCII Fortran, 8&U'PL/1 TH 3.

23, PLUSBEBLZ0a v 4 I BIUETHS A 75 VBRI N, S0y
Z LADEMED Iz DI PLUS T PLUS V—R«a—FOHEZ 7Y TIDY —R
I-FEERT S 2 EHFFHFINTORY, (—BROY AT LALBRAOEKSETIE, L
BELE, —20¥YRY v 7« VAV MEEREFOY —R - a—FETEVTT
DY —A+2— FPRETZREEREBTE b o72,) #D7d PLUS Ti, BET
27275« a—FTVYRAYPEBEBONEOEE S WA RN 2 H/RT 3 06
BEBZWDT, REbE+2T 2 eB8TE3, ki, BREECERSALEY 7
b7, TEYTITRHRREINLY 7 by 27 ZHKELT, a—F L a—28
B85, TROLBTEGORR - BEBEHTHY, Libv-T, BI% - sostiliom
e ) —A9IH» 6 ORERZHETE 5,

PLUS DBFtc 5| & Fev>T, ASCI Fortran 03 >34 5 DERSED S iz, 7
F¢iz, PLUS O b 51, ASCH Fortran OFAF S, F L PLUS ¥Ih &2z
iz, HTENRT, PL/1 ORF bEKBE T,

[Fhlia >34 F-270] ORFEMIESE, ZhoDar,{ FiLTH20
7x—X, WX E17x2—X), XIS E272—X), &EL B3 7=
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—X), BLUI—FER B47=—X), »5kd. BXEITREHEETHY,
IR LT W3, E2 72— X654 7 2 — X E TR ZZTHRTRER *i‘i))%
BEhTw3, B0 V34 FHFEOEERD, SHEMEROLBHIEMLZ L D25
IR b DAL, fToht:, ZOHER, HFav LI LETRHIATI70E, B
I IIENITH 583, BRI DE VLD oz, [z 4 F-2T V13,
KD a >4 5, UCS~FEET 5.

) — X 2200 DE=HMRD 2 84 F1F, 1982 FEIZFKR S i BB 1100/90
VAT LDYET —F T 7 F v BT 220 FHTHE, a7 <Y AT
AgfkE LT UCS (Universal Compiling System, 2> 84 VR) OETRNE
Zehi, 7urss 3 SEEELT, #€3D COBOL, Fortran, 8 & U PLUS 2l
Z, P2z Pascal 8 & UV C »BAFE & hre, B & KRBT 2 -9 “UCS" 2@ L T,
7z & z21E, UCS COBOL, » %W i3#m LT, UCOB L3, UCS ORHADHY 113,
AVNRALZO—IPLEFETHS A 75 ) 2EEBECHEL L Z L TH B, UCS il
RO M@ a > 45 2FN] BFE-5CREEL, Tabb, [Halar (7.
£ )] Tk, ASCII Fortran & PL/1 T, 2 >34 5 L HTEZ A 77 V) i3kl
DEBEFTH - 7208, PN, HBEEFIEH > TR Tho7. UCS Tidhk
Wt (B37x—X), a—F&R B4 7=2—X), BLUETRS A 75 Y »nHHl
I b IRIC R o, YAT AR, BE—DDI VL FEYATREZA T T £Hid
nifLwv, RERXFUSIIVISERBICL>T70Y by R EEER S BFHKEFED
WADOHEBAT S, H21Z, S55EE L TCOBOL »Mb - 7z, it D ASCII
COBOL &, 7> 77 ChHRs L tBHTH -2, UCS kBT, EilER
THHBEFE Sz COBOL 2 >34 30 CiRfitshd 2wk ole, 2—% 7
SV —varverus s srDRER DS COBOL © UCS ki, F¥E-SeEHo
P REEDA LTI D 2 B E L, 20K, CEREOHFICH UCS OB
HAHEISEAZ R, UCS CHRUCS D—R L% oiz, UCS OHESR %M 10 i27R7 .

UCS DBIR#Z I L > TOMEIRES»TH D, FILWEEED 2 > /31 THAFEL, —
B A CRMC R TE 3 HATH S, Ny 7 -2 FIEEENTHEDT,
BROSED 24 5 2FF%T 258, BARTORIZa >34 7 2ERICBHFET
LIBESDOHBBOBMED b/ R3, woltA UCS BEFEND L, FILWLEH
DaAVNA IO L/NEL RS, TTREETE Ny - 2 FEFIHTE 3
5THh5, FRCRTFEMAG/NS G5,

UCS Dz —Hic k- T, NARTACIRZ ST, LARKRERS, T4hbb,

O ETH Y AT ADET, SHHEOMFHLDOA VI 7z —AbHi—3h T3
DT, 77V r—vaY5EROSECHRETLZILENTES, 77V r—v
a v Db HWHIFOWSONHICHRE LT ST I Y SERERIRTE 5,

OBRSHD AL NA FOEMEERR LAV L FE>THRDIWTas

T LDHFETE D,
o)Xy TV FOME, T 2ERHLONBEFELDERTLERTES,
OILFDT /Ny J « V—VBMEHTE S,

BEOZSHRO TSI I v 7 EED V4 T ORHEE LT, FHADREREEE
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Re7ns/5 4 EiR7477Y AR a—F R R

VAT U A B8 72— TV z— )

HR ] RR2
WA BoEATT

COBOL Ryy -z
V-S|
B3+ MORARST \\\§\ g0 |[|7xxr || e || 2ok
TR [ ER [ [ &R
Fortran ]
]
KRR ) /1 LYRE AN b EpRI
WM BokAZT Ft [1 omR [T
C
89
b 81:4(4
A= VAN -VaY
[ wmmr | ama |

10 UCS offigX

7o, BERRERCEZ bOTH S, Y05 IV SEHEOERED Z 0 34 FERicf
E»BETE 7z, COBOL B & U Fortran IZIX =205 0, FRic & - CSEH#
DBR2D, SHRAROEEZZnEHE, &5 - BRTHoTEELWI ETH B,
SHEMROFEBMMPELE 22, 2— Ptk > T, SEAROLTESEEOATHR
WRER RV, UL, EBICE, AiORE ZEHEEO R WSEERSEEL, Bid
FRICHEYLT 22 —Y « 7075 L%, FLUWROEEICHEISE 2121, 22—« 7
077 ADERZBBBEICE D, ) —X 2200 D384 F ik Z OREI—R 0 2
YR T, ZODFERDOREYR—TE5Z L THULT R, $bb, ASCII
COBOL &, ANSI @ 1968 £flt& 1974 iR 29 R— b ¥ 3%, %72, UCS COBOL
i, 1974 SRR E 1985 ERR L B9 R— b T2, RO 2 >34 SBREECbz- T
FEFRFCYR— P ENZDT, 2—PRZOMIZH L WAROSEEHE MG T 2 L 5 iz
U ARERET S LSRRI B,

3.2 T—=IR—R e+ IRX=DAL I« LRFL

1971 &Y, 7= R—REED 7147 b DMS 1100 (Data Management Sys-
tem 1100) 23V YV —R&h, YV —X1100ZF -y EHOLFRHIZEZA LT
DMS 1100 i CODASYL 7 — % RX— X EZ¥ (CODASYL Data Base Task Group ;
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DBTG) Oz #IIL Twiz, T—F R—ADFEY (RAF¥—=) tRELELT S
F— YR EE (DDL) &, =¥ F-2—¥hHolfTE3mENEY T2y + (¥
TAF¥—) b 5 ERE(SDDL) & 2 2, 7 — ¥ BEAEFE (DML) Z, COBOL,
Fortran, PL/1 OSEAMEOHIEE UTHZ Twiz, & DML IX#REIXR—TH 5 25,
WXBENhFhOSE (B KHTALIBAIANVEIERINTLS,

F— gy =R QTSI IX, Ny a (CALC), HEEHRR, FoIftSER, 4
vF e Fxd UKk, KA VY c TVARR, BIMFTERA LT « TV AFRERD 6 8
Habs, F—IEBL—F RNV FAVYRT, NvF, TV, PF Y7
varBRROTUSTATT—IN—REHEL, AT 7LATES, 774
DERIFTY 7 AH =R LT E > THIHE R S,

TIP1100 (FF v W7 vay e A VI Tx—R 8y =) i, 2—¥DF5
Prvay - ulshB)TNI A LATEL DD, —RILZNI7Vv—50T—7
#1243 3, TIP 1100 13 EXEC 8 O@H D#EE, I v Hrvav-ruasJh.
Y—tER (e ziE, 7us/7s0u—F, P, &T7%) 2455, TIP 1100
I DMS 1100 7 —F R— R 2T 5 2 LB TE 3, & 51, TIP 1100 i35z 7 7
4 VEIEHSRE R b b, BBRRT—F 2B 7 7 AV EEENET 5 LB TES, &
nix, MEROERETFHY AT LFICHHAENS.

CODASYL 7— % ~— A {E#H4H CODASYL AR (2 v F I —27AK) OF—%
R—ZDHKEEHFKF LT 1970 ERVID I, 7T—F OBRET VBB Wiz, BfRE
FAVOEWIE, F—F OMEEERL, 21—Vt 7T -y DR REEL, 7
— Y ERMEOABELEL TS L, a3, 1970 FRIZIZW L 2rDEBRHZ Y R
7 AD3EHE U7z, IBM @ System R i3 Z DIERR & vab i, PL/1 OB EFH» o U
9 SQL DEEM LT A TT7T bEFEhTwiz,

) —2 1100 DEFETFADT —F _R— A+ ¥ A7 A%, RDMS 1100 (Relational
Database Management System 1100) ¥ LT, VYV —R&ht, TIkky Y —X1100
TR2EHDT -5 FT VDT I R—AFHY AT LML itk
TDXIREE, —DDL—F TV —ya YBEBOT—5 - T VEMERT
BBEMNHTL S, ZDLE, BRBF—FIR—AFHEY AT LMDy 79725
R—ZAQERERPE L > TEITTIHENBEFINS, JhZEZ 5D UDS
(Universal Data System) T#%. UDS 1X, CODASYL # (3 v b7 —2 &), Bk
#, BLUPEELETIV(SFS1100) 2 R— 3 53HET—FEHI AT LTH S,
HELDER, AvE—YRF—yR—2QEEN—TLEN, 2V LEVRT
LABENERIC, T—FR—ADEHE - HALHERE R 272, 7z, UDS O
HEYVEY b VBRI & o T, EARBROHIRIC FE L7z, UDS e %R 11 12
Y.

UDS 1100 2 ¥ ba—nik, UDS OFZELTTRTDT—F « ET VDV,
AV B (QUEFTZT6) i, v 7% 2 —0FH, 7T—IR—ADAHNIE
oW, EEEE, F-74 V7 VVEE, BIUT - R—ADEEEZHEHNAT
3. IRU 1100 (Integrated Recovery Utility 1100) 1%, BMERIC T —FIR—XP
vHIvav e Ayke—YEEEL, T—IR—ADEEEERETSOHERT
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........................................... UDS B LTI LT L PR P PP PP
DMS1100 RDMS1100 SFS1100
UDS110
UREP — 51100 — IRU1100
oy bo—i

TIP1100 EXEC/IR MCB1100

11 UDS Oigr

LMEEIE2IT 4 VT 4 TH5, IRULL0 X, ZDIEMIZ, T—F—ADEEIHE
Zy T=IR—AZEWNCT 4 A7 27 =7 CHRELRY, 774 VOREEHRE
THREER E2 D, IRULI00 AT v 7HIfH, 4 —7 4 v M, MCB(Message
Control Bank) 8XU'UDS 2> b 0 — D7 — % R— X E{EHEE L 3L[E L CEEL
BT,

UREP (Unisys Repository) i, E{&Biff€7 /) (Entity Relation Model; ER
Model) 12 & » TEENHEETMEL, UREP §EBTY KY bV R A Sh-ER
KZ->TEHEYT S, UREPR2—VOEFEROHMERA2XETZY -V Th 3,
UREP 3 UDS DY X7 AREEDEB (T )V r—Ya v INV—FDOWRK, 774V
DFMEHER, Vv —varn - F—INVEES) CHEHAshS,

- 3.3 V7 bz T7OHE{LE EASE

1979 ££0 1100/60 (Vanguard) ¥ A FAZADEICIE, RV —F 4 Y7 VR F
L%, Baa/ QT T b, T—INR—RAEHSASSh, F—F+AIazr—ya.
a7 5, 1100 R—b 70755, BIVYRAFA - —ERFas5A,
DEDEHFLR, ZZRHBEIRD 32, HouoBdivetks Lo BNERIRAE
HTHS, LrL, OARPHHNED LS ka v —SFIRBETCR, 77V 75—
a Y Db% « RFOEEROMLEBZH L RD, oV a—FYEEXLIVERE, B
e, MM 25% - FTRESEFSIAS LS ko,

1982 £ 1100/90 HAZHAL T, TV A FRF—FIR—ADI SRV AT LY
7 b v 2 7WEE N, EASE (Eleven Advanced Software Environment) &%
LTt s Tz, ARV —F 4 v 7 « Y27 LADHEIL « BRI, Zheigfitd 2
fHlic>Td, BEOKE, BEOEEDMNIE, BFEORS IO SABH L, T
LWwY 7 bz 7HREASE R, MoV 7 by = 7TERHESELIEbDTH -7z,

D 22—V eoFHLONEENA Y 72 —RA L LTIPF1100 (Interactive Pro-

gramming Facility) %24t

2) TYPFe2—HYearvta—F4r7DYV—NELT, MAPPER 1100 izH0z

T, QLP 1100 %24t
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3) Fus T A% EfTEEE LT UCS ziefft
8 F—F RHAKICEET 5 Y AT AL LT UDS Z2H
3.4 F4iELEE L CASE

EASE R7 7V 7 —v a3 Y ORFE-RFRE2HALL, EEEORMEZRERL .
Flr, TYR e 2= e AV Ea—F 47V NZEoT2—FREETTIVT
— v g VS IERATRE L Ao o7z, LvL, KT 7V 77— a Y ORFBRER L
LCEMROBE THo Tz, BERY Yy —v 3 vORGRERCHEML, 2K
2—F OMBBEE RS H B bbb T, HE, L d7us 7O
FRHACHERTERWT PV r—yarDNy 7 a7 BEML ol 7, FIA
L EFBEORE, THbBHAESERIIRT SV r—varyPTERVLILD
RS CH o7, &S EHOPOEIDT v EHBRED, HFETH 2 VEHRROT 7
Dy —3y 3 v OHAEOEE, BIEOBEMPEE, MEKCHET LD Eo7, M
&« ARSFERORENA LR T NIE, Zh o ORFEICHLATE 2\,

TOLIRRROL LT, EEMOEEBIVIYE 2V ORFESMEEN L
L7-8 4 AR EE (Fourth Generation Language ; 4 GL) #3833 L7z, 4GL R 77
Yr—y s VEBAROSY L, Yur 7 v URCEASN D, ERERDER,
VRAFABHO LIRSS L v SORBREENRE LY -V bigfahizl
», Hi&HI CASE (Computer Aided Software Environment) H3EISEHNZZ > T
&7z,

1) —Z 1100 T3, MAPPER 1100 X 08 QLP 1100 232t & h T & 7223, REH
FSUP IV aYeVATFAOEERAD4GL L LT, LINC2Y UV —X &, LINC
BAYY -6y ) —X 1100 KBEENLOTH S, ¥ —X 1100 DD
#F (UCS, UDS, TIP%) #iERALTHY, COBOL%® 3GL (Third Generation
Language) i@ & o CHIF &SN S0Py v a v v AT A LU T HHHEC MR
WBEDRWT Y r—v a YBEETE S,

4, BFRFBLIE
4.1 Xxa—F

YY) — X 2200 DARV—F 4 ¥« VAT LIFEY] (1960 F4R), MED6E Y T
FD(Fieldata) 2 — F ®gifg & L T\wiz, FD 2 —F 64 HDOXFRBITFEARNE, HF,
BIUREHETH- 2. WIXFEPHRGEEEATHRYL, FRAERY 73—
R 2o THRBSN, FREEEHRT 3RV —F RS 0k,

EROMRTRIEREROHD 7-8 ¥y b3 —FORESEA T, KET
1% 1962 ££1z ASCII (American Standard Code for Information Interchange) %5
i, EBEIIE 1967 12 ASCII 2 — Rici o &, REOXXFICERL IS0
R 646 %l s, BT 1969 4E12 ISOR 646 L, H{R& ML JISC
6220 TR BATE RHIE Lz (812 JIS i BHRAERFBFR s h s LNERZER
FI1z JIS X 0201 k%o 72), —H T, YKk IBM 360 520 EBCDIC (Extended Binary
Coded Decimal Interchange Code) W3HEE LDOFRE L o Tz,

2 ) — %2200 DXFI— K EMED FD 2 — F» SR O ASCIL 2 — FIZZ
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By 200EM & iz, ASCI 2 — FR—ATHRI A BYIOSER L LT, 1973 4
iZ ASCII COBOL 28V YV —2 & htz, HETH, JISX0201 D8 E Y rea— FDAL
HEHPAGEE LY, -2 oTH, FREOAN, BEANDEKE, HAOHRS,
FrleE@R LIZITA % & D27z, (ASCH COBOL it, FD 2 —F b LT & 3
EIRMESNTV, )Tl T IV FERERT — I R—AEH Y R 7 A DIEHHISYE
ki T, XFa—F HIEERRCHREILT A2 Ltk o7, ZORER, YV —X
2200 DA RV —F 4 7 e Y AT LAPMEHICHEHL T L3 AR &
iz, BROBAELH, HRL, -7 bR EBCT 2, BEESRETH -T2, I
U, BEFERMR ek BAEAEICIZRE 6 ELE L 72,

4.2 BAFFEWIRLRT L LETS-J

TV IRT 4 ATV A DEBRI & > TEFOHIRIRERBATREIC R ->TL 3 &1
YEa—F kL HAAFELEY R T AOBREBEE o2, STk, 1974 Fi R
DAYE2—F L ZEFERNIES AT L2 Y)Y —RA LTz, 208 EFNIEDOH
RB/EETY > 5, WETARATVA, EFET—IATF—vavEDN—FD 27,
AAREOAT] RtV — 1 -HRSOAARFENEY 7 b7 = 7 OEF 5 1T> T &z,

1976 FFicid, BEFET — F OEHERRK JIS C 6220 (20 JIS X 0208) MSR{TFa iz,
T, 78 EY b JISX 0201 % 2 %4 MZIKRLHERR > Tk, &»s
TR & 2 HAGEALE Y R 7 AR S NIz,

Bk, SRR 7 T4 VARBUEOEREAA Y IV —A Il L B4 YTy
D HAFRLEC E &R A, 1980 41z, ) — X 1100 Fi2 & 2 HARELI S R 5 AhtY
Y—R&hiz, Zhix, LETS-] (Linguistically Extended Technology on Univac
System Japanese=Let us Japanese) EfifiEfiz. N—Fw 7L LT 0780 A
KRBTV I BEIUUTS5000 BIEFT 4 XAV 4 - ¥— 3 F %z, BAZnE
REDOLHEDIDDY 7 v = 7 IR T 5 L3kiZ, AR—V—F vy
AT L2 HEFLEO I D OWBEIZ, ERDT —5 0 L A—0kiECHE
MEEUT - OUERESEFH L., XFI—FLLT, JISX0201 AL TW
7elz®, BEFa—F JIS X 0208 232  RETE, YHIR I FEP 2 — VIR E
DR b 4TI, HBAE, MHBIBIE JIS X 0212 MIE S iz B b, BRI o8]
et otz BREMGENLFEERY 7 by =712}, HAECOBOL, AESE
Fortran, HAFE PL/1(BLE7) ot v ¥), HAZE DMS, HAEE QLP, HAZE CTS
E0b35,

Zho [BAREE] 2832V 7 b7, bEb e HADNEBER > Tk
VDY 7 Y 2 7 I AR RT3 7200, BN THRENEY 7 by T
(7Y Faey i E), ARELEBERZEDZARY 7 Y27 Th3, ki
NS B EASED® tizfigadnizy 7 b w27, UCS® UDS i3, #1o5»5H
AFRALEEERRE R IR T 2 X O 1B s e,

5. ¥ —7F 1t
5.1 J—X1100 £ UNIX

UNIX 2¥ ) —X 1100 ETHBREBS ¥ 2EH3UMr SHEDSAB D, —HD2—
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FOMHIN TV, 1986 FiZ k> T2 —Vicd V) —A&hi, 2O UNIX iE
AT&T @ System V Release 3 i2HTWT ¥ ) —X 1100 2K L7z H DT, SX 1100
r@gshiz, Lhrl, BARIZBWTIE, BEREBRERLT FVAZHOHKIFESD Y,
—EROHEHEE, MEFTORBHRERAICL o7,

SX 1100 DHERERFIF LT, NFS 2200 (Network File System 2200) »Mgftsh
7o, ZOHGEFEHCEHIRTYS,

5.2 UA & 2200/900

1087 4, IBM #45 SAA (System Application Architecture) 2FF 3 3 &, ftitt
bR LT, 2he 1980 FERERECHERENL T —F T 7 F v iZ2— ¥ 2 H
KA THVABER 2RI MBO7 —%7 7 F v Thole.

Wit 1990 4412, UA (Unisys Architecture) 2F&R L7, A =7 Txitlic
777 F ¥ ThHol,

=7y L, X/Openic khif, A —FV Y AT LER, [FEDRYT—
KRGS T, TRTOAR DM SR E TS VAT AB LUV 7 by
TTE| ThD, H—bF =TI NE, =TV VAT AER, [HRE
2L, HOHETZIANS WS EFEHCHPIL LAHEE A2 R, SUET
Sy R Id—ATHEIDIR—FTINVRYAT L] THD, [A=T2 « VAT L LR,
- FOHBICLERHREREET LA TEB LI BYAT L] EOSDEEDE
boleBELDH S,

W I A — Y o VAT ADEIKE LT, B SN HEFFEEDH L TR
HEISWTHEED Y AT AERIVF R T —e Y AT A EFERHTE L T S g [1F
WYAT L s 7T—F77F %] 2HERL TS,

UA BR%D (BRI AT LT —FT7 7 F v | 2EKT27DDHFA K74 L
TREMT NS, T4bb, [UA L 3EREM2EEOEY 2 ABMIER-T 27
DOHFARTA T, UAZE > TREDERY AT LORFRE R IBEHRYAT
Lo T—FT7F v MERTE 3, ]

UA OEIZ, wVF 7T v b7 x—LOEeat [BEHE], A—7 >
(ISO, POSIX %), #:F{Zi#: (Windows, NetWare %) &> & —[EHH OHHE (DCA
%) EMORAR [HFHENR-Z], BIUBEENT 4770y 7 L LTERT
3 [®Ya—NE] THSB.

UA OERERIE, S20( 77y b 7x—4), Z20[#iE7 7 R], 8L URD
D [H—-ER] TH3,

S50 [Foy b 7xr—4] LY, AV 7A=Y ary-n? (FEHRPHK, +v b
T2 MY =N, BEUOT—I AT —a Y/ V=P AT —=¥ay - ITNV—TTh
B, AVTHA—vay - NTORE, HEF—I—2FH, ERIRYMNIE
H, SEEET 7Y -y a VA, Ny FOHE, HBRL T UV Y a S0, EE
NWEETHS., IHODEEERTID, AV TxA—var N7, ZTOFHE
Y UT, EEREgTE, mELeFa )T 4, BYRORESE, KAV AT AE
B, KBRS VYo v a VLE, KBTI R—-AEHEZ b D,

=50 87 5 A ] 1, HHELHE%E (SO, X/Opens§) O [ —Fv-7 TR,
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FENEHE (EHE E1ZHE) (Windows, NetWare %) 0 [#7527 5 2|, X U4%HE
B (UGL, OLTP%) O [FVITAI5R] Tha, £EISFSALEFLIT A
T7I7AER, RBEA =TV« 77AE>TW EEZOND, HBWwid, HEY
TFRAETVET L« 727 AFNEDA—F > « 77 ADBRETH S, HEEY 5 AnA
—TVRBBEWST, Z—FOYRT ADBRRICA —T VY RATF A>T WL,

HOD [Y—EX| i, [7FVr—varh—YR], [4v 71— a8
Y—ERL, [HHYAT L« F—ER], [VYAT AMELHEY—CR], BEY, (¥R
TLAERY—ER] ThH3, IRSDF—ERREMKETEEDOD TV —ATY—2 %
FFRL 7z, £ DZD ki3 ASDF (Advanced Solution Development Framework, 1992
%), ACCF (Advanced Cooperative Computing Framework, 1993 ££), ¥ X U,
ASMF (Advanced System Management Framework, 1994 4E) T® %.

1991 R IZ FR & NI BABIRE 2200/900 V) —X1E, UA DA Y7 4 A—3 3 e
TELTOREEEI RS VAT AL LTHESINZ DT, Z0OkDIfELE 7
—*7 7 F % 2200/XPA (2200 eXtended Processing Architecture) #3877z 123 A X
niz, 2200/XPA X, Z20H% 7 «7—F%F 7 F v, WRPROUEY —F57 7 F 4
XCPA (eXtended Central Processing Architecture), (2200/600 3V —X T3 Tz
BAEHD) RN TV 7Y 2 VBT — %7 27 F v XTPA (eXtended Transac-
tion Processing Architecture), B X CHBEA R ML 7 —F 7 7 F + XIOA
(eXtended Input/Output Processing Architecture) TH 3.

IRPRIMBET —% 727 F v XCPA i, BNV FFaL oy v A7 A (A S
By AN/ (Y RT LZH), RERDERE BA2FY N4 P Ziok
o THAKK - BEEAEEERT S, Y4 N—ZMLid, YATFANDLTODL—
V777507 FVAZER (21— LIZBKR1TE XS 1 + (0.5 FEE))
EEFUEREOWET FL A L 2HNT 2ERLREZEHE LTHASR, FOKS
SWIRA 560 77734 b (560X1012 -84 , 140 7 F5B) TH 5, BEHEH 1212
RT.

TAN—ZERZHA L HHIE,

OH L LR—Y VI HRE, HRONY 7 HREBUT IR CHEAT S,
O EARDERELBEDL— Y « 7V r—vavBL a4 SED
VAT LTS A0S G FVAEMTOVEETZ L) LR
I¥BIL,
T 7 ANEYAN—ZERIZEDLTE (A NN—ZMET7 740D L S I2HE
T5) BEE (XEV 77 A VBEE) 1Cd 5T, AHAUEEERLT 22 &,
Th5, VYAN—ZFEEEFERL TNy FUBER S E S % 282 RI5RT (V4
e e )Ny F e VAT L] ELTHREL TN S,
® EXFILE : 7 7 A V¥ A N —ZERIC B L A H AL 2 5k 3 2,
® EXPIPE : Ny FO&EFGE 7 VMO T — % DZEL 2 H 4 N—L 2/ L TT
W (8 7)), T OUWATEEC LD, MBI AT 5.
® ESORT : "4 N—Z[] 2 Y — MEEFIRE L TERL, V— M 2E#T 3,
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7asFh-TFLA A <2 (BK ESE A

M (BK173 %7 - 56077 - 71 b (BR2HEH - 31 b,
24 b (0.5 XHFE) ) (560X 1012 /31 R, 0.5 ¥ A&

140 7 5 38) )

2—#1

--ZOSE
0s ’ 3
s :;#77;
¥ 7y A VAT AA —
FhA M ~
Sl 7eR ygx“
24 ] B ; ‘,".;?AB
s I AP
N PR b A
.y ilFsc
o=y S
osE | €=t —>
FTYA e p T iy | VY
F A B ‘. N l- -~ ﬁm
a—¥2 L -
WA "~"’"'-"""'>;}ﬁ*f2
a—Hn 5 pr
S a—¥n
oS # ';f A=A
+T R
FHA

T |
74 B .

a—%Fn

HA

E 12 Hq/5—2H

5.3 OPEN 2200

) —X 2200 i, UA > TA—7 VG 2HED T E 1208, & —7 &5t
F <, OPEN 2200 2% L7z (1993 £7).

OPEN 2200 i3, #—7 Y Y AT AEEBRY AT & LOHF - HH% 2 Y —X 2200
FIREBELEZ DT, A4 Y7 V—L0RHTH S, EEILEREE, BETES
2V7 4, BOnwREYE, KAy AT AEE, KBNS vy 7y s VE, R
BT - R—AEHERET B DD TH S, oA -7V - F-UABEE, T
bb, A=Y FRUY IRV, A=FVBRT TV r—vay, =TT
—F e RA=IRY b, ATV R INT—F S, =TV XAV AV
HIET2bDTH 5.
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OPEN 2200 O—#%&F1Z, 2200/500 ¥V —XThH3. N—Fv 7 LTI, 2200/
400 TEJH L 72 CMOS VLSI ##fi &Mk L, 2200/900 ¥V —X D 2200 XPA (HEIRAL
HB7—%77F %) 2EHLILPREETHS,
1996 4E i, HARBAA Y7V —AELTIRFIHT, CMOS VLSI 2B L7z
ITASCA 3800 ) —X3%F & iz, ITASCA TOA —7HIGETIE,
O —T LTI T IRRIPCHBAL VT V—LDT —FIR—A BT 7%
AS 3D,
o Unix Bt : A4 > 7 -ARR Unix D7 7V 7 —3 a v % BE
O/ TAT UMY —N"EEORE I STV v ay, FT AN, S
7Y b,

BIFEE NS,

o R N b

¥ — X 11002200 £ OS 1100 D 34 R DER 2 BRI/ Lo T, ORI,
¥ Y —X1100-2200 £ OS1100 i, N—F 7 x7H V7 b v =7 bE L WLESEE - HAE
DEEZZER L TE 2, ¥V —X 1100 2#LED TELERIZ, N—F v = 7HMTO
R, V7 MY 2 TEIORRE, it PCRYV—27AF—Ya YO, 2y bT—
7 DR, BRI AT LAORELRENEZONS,

¥ ) —R 11002200 i3, KERT —F 7 7 F v DEER 2 EfTol2, Tbb, 1982
D 1100/90 Y AT LATH [HKE7 —F 7 7 F v | 8L U 1991 F£0 2200/900 ) —
ATO [HHRIET — %7 7 F v | 2200/XPA TH 5, 7 F Vv AZLHSTREIIC IR
Sh, WESHERENAL LU, ¥ ) —X 1100 OF#UE, B7 —F 7 27 F » bHEFLI 2
ETHD, WTROHRIE BT, BEDT7 —F7 7 F v B3f&Eh, Hb0n7—
¥TI7F XY TDL—YOEE (Fus/5L8LU07—¥) BMEEINI:,

U —X 11002200 i, FEEFNCKE ZEMEEB D> b b ST, HE—D
DANRV—TF 4 V7 « VAT LRHERFLTEN, $7z, DR SBEARKE COE
EWERIEIZ b b 57, BM—Y Y RY v 7 OFRERL TSI L bEMEL
TH#EFSN B,

0S1100 i3, Z—H-FOFIABLUVIA VI, TRF— I R—AGHY AT LD L
IBRYART ALY 7 2T R2aVE a—F ODYENER»?S (& LTw30T,
N=FT 27 DREBEBY 7+ 27OEELLTERTES, V7 MY 7HENOR%
B, 2y bV -7 DORE, Zix PCRTV—J A7 —va YOHHE, HRV AT LADE
B BEL T, 05 1100 OFH & L TiiBb e A —7 b8 o h s, HEio
W, &, 32281 708G (UCS) 7 - EEY R T ADHKE (UDS), X
I ZHE LU FRE-FTRE(EASE) B s iz, 512 UA TiE, 051100
DR OEEEDS, ASDFED 7V —AV -2 2R TE2EVT 47 - Tuy kL
THEINTWS, A —71bd 0S 1100 DEXF#TH -7z, Fur5 3 /S8
RPXF I — R OEMEHEADEIIZ, +— 7 HEDOE—HTh-o72. UA Tit, HEE
BRI DNTA =7 MNP ER SN, FRICHERL 728050 B4 banED s> h
w3,
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0S 1100 Dk, ChE COEER LI 2B TE 5, 2—VFEHEEOHRML
DR BT AR T A L. F DI, 081100 IR s haRETHS L, UA
BIUR 7V —L7—7 &, EEEDREI LV~ %2 B L TYE S h, OS 1100 ORGP
BhEc BRI ETHB, 1L, EERINITID bAMcbRY, S
BB ENTFHRENS,

%1 FLOW -MATIC(A~Y — 7 ¥ F#OfaE), Programming for the Univac T and ITIR), Data Automation Systems,
ALY — 7w B 1958 4K, 1959 1, IR |
AR o A, WGBS oW LB TEREETH S,
VWEERBRAY B M 2 (Tatsuhiko Ito)
AR 47 FERURREIA S A e Tt R e B A3, )
EHARZ = A () Ath ks Y — X 2200 DFFHE 7 0 €
wif, HAZENM Y A 7 Alr EORFE, ZAKhE X ORSF
R, BE, YATFATOS Y MA—F vy =
7 A KA — /NG FEHEAE S .
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The Evolution of A Series Operating System

i K F B

B 22y RAAYV—XDARV—T 4 YT YRATFALTHS MCPiZ, VAT LEEEWL

DICERICHZ LD IBEI pEvd [BEOFEMOER ] 2HACEZ CHEINTE ),
I, Fur7L2833 0 Ea— g BEOFBETBNT, ZOWRVOHRELED, @
BAICIRZ 222 ES720DTHD, ARV—F 4 VIV RT LADEEFEMEHRT 2.
—7%, 7ty L AHAEEOERL L 2 € ) OEXMEOAFRER DR, MCP OFEE
L & BITROOMERE « BEOTFEERD, Fl-oHMOMRE L ZER2TV, KERT—F
NR—R KWL Z ¥ 7 v a VEEERE AT ADD EERLTE. 2L T5H,
A-—TVRETOREY AT LD L, [REZARV—T 4 VT YRT L EDHE IR
Wi EHET 2R A T,

KR T, MCP OFRYUYI» SIEWES, MCP BL U A ¥ ) — X THEBRL T & -5y
DEBEBRBELBIZ, SBOF—T Y - 2T —TF54 X « $—n k¥ 2 2EHi2BEY
75,

Abstract MCP, the operating system of Unisys A Series, mainframes, has been developed with the

1.

concept of “virtual resources” whereby system resources are considered as unlimited. Aiming for a high
-level of abstraction and more logical resource utilization whenever a program uses computer resources,
this concept forms the basic technology of the operating system. Given the rapidly increasing speed of
processors and 1/0 devices and the rapidly increasing capacity of memory available, new technologies
have been developed and implemented, enabling MCP to handle resources with far more exceeding level
of performance and system scale than those when MCP was first introduced. Large-scale database and
high-volume transaction processing were thus realized on the robust systems that run MCP. Now we
have reached the stage where we will implement the technology for integrating with different operating
systems in order to facilitate connections with heterogeneous systems in the open computing environment.

This paper describes the transition of the technologies used in the MCP and A Series mainframes from
the start of MCP’s development till the present, and gives a view of the technology that will support open

enterprise servers of the future.

i C & 2

2=y R (YEO/NT—R) 1E, A VY —XORYIOEETH 3 B5000 5T 5
b7z D, E.LA—HF =y 7h [SHEHY AT AOHE| ORT [/Na— DRSS
Bid, ANV —F 4 VY RFAIHTET ALY ALM, TbEbTuy siER
boTwsbDEAZL, ZTOWELZRITE 5F5E (Algol 60 DILRR) 2HWT,
INSDT NI X akBhs 52 izl | (HHEBKY XF ADHE) /YO —2 Kk
RIFHER#S Y —X, ELA—H=y 2%, +REAR, £7ER)D L ERLTwa L
302, TOT Oy 2 HEEREER CERT 30— K Y 2 TICR Y v 7 HSH R
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DAR, 2512, FOETHET AV —T 4 YTV AT AL (0S) THAHTAL D
vio—n7ur5a (MCP) OB%TE, 7Y 7 7ERBE2ERTOTRES,
Toy 7B ERICEBTE 5 ALGOL 60 2HA L LicmE/AKESELZHWE, <
® B5000 & MCP 1% 1961 EeFeR s hize, ZOYAT AOBBLOAENZ O
Robert S. Barton i & 2 bDTH 2. D, B5500, B6500 N—F =7 DAL
rhic, SESUSS5 VS, FESuky v, KIEAE) OERRBRSH, B
D MCP OFEBEER & iz,

1960 £z 817 3 MCP OBI%i, 2B ur 7 ADFETEHL, HEoMRE L
TWBYATFLAEEZOPZERICHS LSk b, Tabb, [FROKREL]
OEMOEFCENSATWE., FueyHicBL TR, 7ur 7 A0RTILEZ
T Y OBRWER L LTORY v 7 2HkBEFary e LTHY, @fl7oyd
OB SOy FADIYEY T ELTHEES S 7372 HB L, &, AE
VEIEIZ 2 S A Y F—y 3 YARETS RIEX® Y BEHL, ZREHPHEZ IR
EYVDERE L LTHRZ D ES Lz, AMNEBEORVIZBWT, - FEiARY %
BTV vy R EOBERERE, TARAIRT—T% FOEEER RIS
w2 [BEEEL] b, ABHEROFILOBMO—2TH 5.

1970 Z£ B 6700/B 7700 DFFIT L b2\, Z OALOBAIE, BFIOMEAL
DF—F iz bEA SNz, OMHTE MCP tRESNAHEHRDOY 7 + 7 =7 23]
H¥23zbickoT, SEUIE U7 — 2 e Bl (SUTRIC) | 2 LASAIREL
otz 12k 21E, MCP DR > /\— F 7 = THER DA/, BRIk S 7 7 4 VK
DRI VWY a VR Y, FOREOSBUE U TEICRE, HERY 7MY
L7O7arS I SOEAREBBRICEDL L LRI,

0S DIFABLOEAMTIZ, 0S DB LEL 2o 2ILAEMTHY, SHTL Z DM
WEHOTAI I NT WS, AT, MCP OEERBIT S MRAM b DA ] =
SEICIE L, MEEEEOREN A R R Lass, TORMNED L I ICEEL
Tal-hEBRE, BHIC, BET, KERT—FX—R « KEWENF7 Y7 a >
WIS AT LSSy FAFRY AT AR BAmCinZ, SHEKDSNTWEF =T
Fe e LCOHIRFIE, ThOOEMBED LI CEPENTVL N ERND,

LIFiz 1961 £Eiz MCP BREE ST o BECES, EHBHEL 2 OR2 OHTH
HE - Bl 2 ERECESR T 5.

1961 4£ B 5000 MCP (Master Control Program) 3

1964 4 B 5500 ek

1. $\ES0ST 37O

2. WALy (RRAF/AV—THR) Ot
3. 0EY RTFVRICES 6 AX/N4 MR Y 2R ORE
4, wZAvF—yvaryHRZIREAEY
5. FETHEE (¥ 7, TURIEVZFON—F v 2 7H#RH)
6. TSS DRt
1966 ££ B 6500 F&k
1970 4 B 6700/B 7700 3%

1. FEFurodARCLIBSES 0Ly HORHE
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§ R %7 DI
AHHER 7 vy Y ORH
77 BEEAT O v Y Dt
HARHEY a2 THIEHIEEE (Work Flow Language) D12t
. AY MU= HT -y R—Z DR
1976 4 B 6800/B 7800 ¢ 800 & J — X FHk
1. BEE7ovy bRt
2. BEE&7 oty v o
19794 54 75 VR Et
1982 4= B 7900 3
7 RV RAZRES (ASN) 272192 24234 MEAE Y 2B DR
19844 A ¥ ) —XHHK
1986 £ MCP/AS (B2 EY b7 RV &> S — 2 ¥¥H /4 FDELAE) EH) RE
1. 35—=74 A7 DR
2. AEVT 1 A7 ORME
3. TH4ARI7Fryvadift
1987 £ InfoGuard (ZLFFE C2 v~UL) DiRft
¥R UT 4y 7T -y R—R (SIM) D4t
1988 5 A 17 &
RMM (Resource Management Module) DRI & % MCP g0 —& %
N—=Fye7~F70—F
1989 &£ MicroA FF#&
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AV —XRZBILHEIuS5I 07, FE S avy vy T OEES, MCP 2B
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— MCP o4l vy s
[~ procedure HARD_WARE_INTERRUPT;

begin
real IJ;

end;

procedure READ(F,L,A);
begin '
end;

procedure CLOSE();
begin
end;

F—a B R—ZABEEIO IS TADE S AL VN FEER S v )
F=d_R—-2FBTu T LAOHMAZ v

[ #B TS TAADES A NRBR Y

B BT/ AADAN TRy S
[— procedure P1;
begin
file F;
aray B[0:100};
READ(F,100,B);
CLOSE(®);
end;
L P1;

BT S TABDES AL MEERR S v Y
E¥BE 7o /S ABONARTO Y
— identification division.
environment division.
data division.
db d invoke all.
procedure division.
pl.
open update d.
<F—=H_—=2DOHEH>

close d.

L. stop run.

B1 ASN—=XIZBIT37 FLRHEE
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2 BESOwyIrY
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5 a3, FARRCEHEOGE I —FE2ERTTEL LIRS, IORRERICKY, 57
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AVY—XTiR, TRTCOIAZBAV Y FERBCEIROY A Z7Y]0Z 21T 2
%

2.2 OS5 LEA Y7 z—ADOFIE

FUTSAEA VI T —RACBI BT I DRIELR, YATLEEE—DDT

wrsakail, BEALET FVAEERAT S 2L T, R DI

2. 2.
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RN F—FR—AVATADMS IIBWT, BSOS TALET—IR—AE
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2.2,

U7 ADREERLLFREIIFCHL L2 BACfkbhs, ZO4 Y97 2—2
EEROTTZ T AMTHREIC LD, UTIERNZ T4 75 Ve TH 2,

2 ST 5)H#EE

ARG b T Y 7y a v Y AT ACBEBRENS Y A 74 E0BEGFLLT, b
VY7 a Y ERENREIGE LI R T 2 ARV —F 4 YTV RATF AHBVBIENA—F
VLT DA~y FERNNRIZHEZ, LLb IR 7Mbb 0niIkARV—F 4>
VATAEDA VY 7 2 — AR BHRCHOBHEBETTI2 2 t8bFons,
O FRERT I R—AVATADEIRY AT LAY 7 b7 2 7KL TD AR
HENTO T4 77 VBER—REE 7075 AT U TABS R, & DOEE
&, ZOXDRBEEERT TS A7 EIEKETHZ (K2).

FAT7YD
KRS

SEND D

.................

7477V TSI n

SEND & | | SEND Fx
3 S a- RPN EETus 7 A
DR [20:3: 5

= |= 2787
(KT ST A REBET0T7

R2 SA477)eEBEI0TSLORME

TAT7IVRBENEE—DODORER S UT I ARDT, BSOABRER /TS,
Lizh3oT, 477 ) DFREERFUVHTERED 05408, Yo Yz
EWIHMARLIC, T4 77 YVDFEHESENLTHERE (54 77Y) FTOAREK
ZIE (BH/ER) TOIHELIETH S (1995 ECFERZE2NIBL L HEBES AT
TVNOERESZR/EFTEL LI TR o7), ThhrobhdLdw, S475Y
BERZILEN—F VDEEZD LI RFTRL, FAZETOREDIE RS
#l, Sy AVMBREOFRELTCLAIHATES, ZoBIEEFIAT LItk Y,
HEEZa—NVE [T7I52v 7Ry 7R bL, Ul 500 a— N EEEDLIE
DBARETH B, AT I74 77 V08 (K3, 4) 277,

BEDY AT LY 7 b 2T7DELBT7A4A 75 VEELRHERLTWS2S, SHEIE
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BY 7 b 2787w, TRERLITHSEOHETEE TS5 ANEL TV, %
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begin
event ev;
array table[0:100],
export_array[0:10];;

real x;
procedure P(pos,val);
begin
procure(ev);
table[pos]:=val;
liberate(ev);
end;
export P, %FEfiE P OB
export_array (readwrite), %&Z%! éxport_array DB (RHRAREEIAHRT])
x (readonly); %REH x OBH EFERAALT)
freeze(permanent);
end.
K3 3475170554 (OBJECT/LIB) Ol
begin

library lib(title=“OBJECT/LIB.”)
[array export_array(readwrite);
real x(readonly);]
procedure P(1,);
real Ij;

library lib;

P(1,100);
export_array(x]:=1000;
end.

K4 SATINRUHLTOTS LOH]

BlzoWTHREIETHE, ZOFEEAVIE—HDO T Iy a vy BB 5
DIZBEIO o AR BNFETE I D, IV IV a BBk
DY AT ADF =3~y FEINT %, COMS 2R L5, P oYy oy
a v OEZEREE ST IL0RUHEN: COMS DFHERTITbh ST
D, ERDEIR DI VT I Y a v ORZEORDO T APV BFHEEL R,
X5, ERODLIC—DODEEV 7 72T BENT Y IV a ryOREZEFERTD
T, BEE ST TLDRY v 7 ETERERITI I, @EY 7 by 73R E
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BE, (EXTVBHAT) VNSO FIRELS)BEBZBENLECI RS, &
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KBUBHENT FLRELTOT7 FLYAst (Foy 2#Es 3 AhTFOLr UL,
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WEETWIbDTHS, 7ur Lk, H5HEROBRECS W CHERI/NS 229
7y FRTSRETOHEACH 3, T4hbb, HLREATHAT 3 AE) &L, 7
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3.3.

#1 § #2 @3
BT AL | JREHE LR BT AR
ASN1 § ASN3 ASN3

HEHRER

5 ASN P RFLTHT FLRERM

3 ASDAENT7—FTIF%

1986 4z, xS X > +ELRF (ASD-Actual Segment Descriptor) X &) 7 —F
T7F ¥ ®2EFKL, MCP/ASIMCP LRV AT M) I &> TIREELE, 2hiz7 FY
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A YRA F0EN) HTIREROEDRTF = [ 7 2 » BT (VSD—Virtual Seg-

ment Descriptor) ] &FE3:, VSD 25 ASD ~0BE{#ffIHiz, Yoy & MCP &
WL > TETRIZTbN D 2D, ERDAETV 7 —F77F v ETCEFLTw RS
7oL, FI—FOEME ORI IETTEBOTH S, 7 F VALK,
CDASD7—F77Fxix&D, RIVINOTF—F 2HMIZV PRI DE Y ME
DUKRTERTZ, $1RIvI7H4DET A DT 7 AE, VSD 55 ASD A
DEHLL, ASD DSHEXNT FLVANDERE WD 2EBREOTEBEEZEAL TiThh
%5, ASDiL, 4582 1> M)V ETBT7—TNTHY, FOMERZK6ITRT.
AV EHOERLEHIGEL T, PUTO & 5 LEifiI BB 8hE L o,
D AEVEBRORE - REMAEBOERY, B—RXE)V 7 —F7 7 F v 4k0D
ko, EEBERALEEBRCAEILLZITR, 20V 7 2l t—iAy
iR T & kv, MCP/AS i3, HEM, FFEER L bRERERO Y14 X
=] 650 BEO N —7HEIL, 20REENIINV—-THT, BH—XE)
T—F%77Fr LRILXEVERHLEDLTRTIZLT, EREEbosRn
ShEEME R R LTz,
2) A—v AT 4 A7 QOEFAH S AEYBKRE LS AT, EHoG
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AEYHNDI—FET A b

Plrs [rrvx |o a—FEF AL b

TR M HBERY vy

PIEé ITFVR AEYNDT =5 AL b

- FeHEs Ak
Bk T
BRI ASD F—7
FULRAAS v 7 6 ASD AE!) L RATF LD

Fe ko TREBPHERBLELTOT 4 A7 L ODAHSIOEIEL - &t b RI3ThEEES
bb, ERE, FA—VvAIE, BRABEBCE > TEEDT 4+ A 7 i & ORIT
Lo AtFc A ALIEES T & B h o e dt, DY AT ATHEfS T BER
DT 4 A7 EELAEFIALNLERTE S Z Lz,

3) D A=V A OB [ A =NV A ] iz [ZBREEA —N Y
1 (second chance overlay) | AR 2MHFE L. 20 [ZEBEE] LI HE
Hix, =V A OMERA — NV L DRNRERZ AT ) HEEEBER L~
THEME, v =7 8N AEVHEREERICA —NVA T4 A7 KEHEHL
D AEYDSRETIERBEO_D2aidi/i-»THs, ZOEHNR, T
DSOMNBORIc—EROMREBL Z LD, FOREHEENT—5 13,
TREZA—NVARRET—7 ENT T HHFEDL —/ v A HFRD 551
TEILDTES, Zhitk->T, HHFIEDHIWE S AV V2, ZD7a”
FADT =%y POPZFERL T I ELAfEL K5,

4) 7 FVAKEBEREOEHE - ASD AR E LT H0IcE bk, ZDODHM
FryVaXeYBREELL, —DOR, ASDT—T VDO DHERADX ¥y v &
2 THB, bI—2, RV IZ/ANT—IDT7 7 A2FTHELT DT, @
Ha—FRFHRT 7y YDa—Fazy PRRBTSALZERAF v ¥
2T, A IHDT 7 RAINIT—8 2EFT 5. 2hid, BEDXr vy
VaRAEYDOEDT 7EALD EHITHN,

1. AHDEIEE
4.1 #% =
AHAY TV AT LRRET 2L EORLVEERBEHR, EH 7075 LWL T,
AHNEEOHREEBLZVTILL I A VI 72— A 212t L, BREOHNMK
BROIETHD, ZDHDA VI 7 2 —ARARV =T 4 Y ITVYATLRZEST
Rffa 3, MCP OAESHIENL, B 0/ 75048353V a 7THIEICES
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T, EEEHSET 5 Z & TAHIERERHEA L, S 512 MCP B& b EEOHEHD
SHIT B Z L R FEMCRE I NS, ARV —T 4 ¥V RT AEESEROHIE
DO TEEWIRIBIE, AVY X ERFRBCEARBNIOSNE AT AL
L, $HOA =7 MeBRIFEr L BT 5, REZEHRHI Y Ea-T 4T
Wtz kS RFEMOWRD AAZTEEIZLTw5, 22T, MCP DA GIEOE
e o EROMBICOVTH ZFH EEEEMC OV TIRRS,

4.2 HEBEHHOIIL . :

ARV =T 4 YTV RATLAPEENOHIMT D L WIFXHIE, SHEHEZEDT
v»3 UNIX % Windows*? 22 ¥ DERIRA RV —F 4 Y I Y AT LADAEIT =% 7
2F v DHRFICHBRLIENTED, DFD, ARV =T 4 VTV AT LDHEHT 2
AV T2 —ARHLETEBRSANE DL B3 LT, HilewBEEOERE L AIEEIC
L, ARV —F 4 Y7 Y AT LEEBEEN S OHEER->TWE, 20X 4%
AHBEBEOEROEFE L LI X 2EER22 ) nizd, MCP AR, Wb®3 X
TAER Lo TAEEZLBELEL TR,

4.3 FHBEDIHBRILEN

EH S0 ADHE ST MCP 2 THEED S OUIIERRD LS BifF2EH
T 57012, MCP R=DO0DA ¥ ¥ 7 = — AR, BE 2SR LL, —Di& FIB
(77 ANVERT 0y 7) LN B EEEENLILEE 70775 MCP ED4 ~
F7x2—ATHH, b3—2XIOCBAEAFIEHTay 7) LIFEh 2HEEEAL
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FIBR77ANA 7Yz v THY, TOAHNEFEDOAEY LXBIFBRETH
3, LMo TFIBIZIZ7 7 A VOBRRT 7 ¥ AFE, 774 Vv3E0 4 To5R5
EERR Y, 2077 ANMCET 5 2 82 EEMENS LT3, RES0ST
LHMTD 7 7 4 NOBIEZ, FEEIZIZ FIB ~O#RETH Y, Zhid MCP 42t T 3
BEOFHEZFUHT I LICEViTb s, E7 74 VAOBRST T MCP 23]
MLﬁvwf,%%7nﬁ?Aqu®%EME&homfm@T5%%ua<ﬁﬁ
POMITLTn5S,

*ﬁJOGﬂi&&ﬁ%X%@b@%%%kb%X%UL@%ﬁTﬁﬁﬁ%E%ﬁW
T2 BLERER L ZAFEBEOT FVARAHRNES, 7 28T 5"
v 7707 FVARRS, AHDOUBEER 2 EBENEND, EHET0S 74087
oz AHAERICHET &, MCP 12 IOCB 2B L, AtHi7 o v 4z Zd I0CB ©
TRVREDbET., AHA 70y 4z F 0 I0CB CHT X I5E S N EE 2 1E
L, MEHERZRT,

4.4 FF O/ 0CORERIN

DX 3% MCP ARAHIHEHORICE W TERHELHRCENIZ, 20%BD
MCP % &£ D 2 {BREOE(, &K, BRERAHIDOERDP 7Y vy lictRohs%
BLT 28E 08, BV Ca—TF 4 V7R EORBEER & BEY X7 A
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BEAHANE 2 HZR T 5o itk s, ABHIEHO oy b 2EHL TE
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FREET — 7 W2 KB 5 AHEHE] o [BREFIAHAI Yy 4] OEEZZR
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TLETOT R T LEA VY 72— AREBLTWS, ZhODHEKE TS T LI,
FE—®A N CBREIL TR LEIXRWY, £/, A ¥ Y —XTHE# LIz CCE/CCP (1
aAvtEa—74>7) i, UNIX @D RPC GEREFHRERUCHL) 2EHL TW3,
Z D CCE/CCP OFEHEHFMc BT, MCP i3 UNIX P2 —D2DHEHL LTHRI 2 &
THIRI{LLU . T74b % EXTERNALI/O 2#fwa 2 iz kD, [BROEERT 7
AFTBDERLFACEICUNIXBIZT 7R ATEDLLIRXLTWEDTHS,

INODEMEED 22k, #EEVATALARR—YATLARNTRIDERLP
DT, BREEY AT L LRE LB 2T E 2R SRt s hiz Z ik
3,

& 52, EXTERNALI/O %3, #3724 > 5 7 = —R% MCP 2 5L L TR D
DL, EEOFUEPLZIOEREET 2RI A 77V MCP LDA T 7 =
— AL LTREENRTWS, ZOfE:2 7Y vy EEABRHL, 7Y 2 mEOHH
I—RFOMIRI—REHES A 77V I2fTb®2ILI2LD, MCPRFY VMY
TYARTLEERTBEI LR, ESHRELTHE TV I ARIGT 5 2 L TE
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IVE2—F OFBLK, BEBEY AT ANDUER, keI i onT
&z, ZONRPEIR, BEREORRY L BRI OEEL, BEORAE, [
EOBHEHEER, BAMEELBEREREOSETHS, TR, ThoDBHFTD
WT, EXARV—T 4 YTV RAT L, HEWIE, ENBFHAMET 5 N—Fv =7
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5.1 WEEORH LFEENHIL

5.1.

5.1.

5.1.

N— R 2 7 OYERFIEEEREER Y 7 b o TN R R L BT — S EEAY &,
Tk MRREE] bvwwy, MEEZOF EFITT2 L7 -5 OBEEEMREETE 2w
LEEELRS, Lo T, YATLARBEEPSSTFILDIE, BHEZDH D2
25T ENERTHY, N—Fv T, V7 YT OEEERESHESEDRR
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— 2, eI —FORFICNLT, 2ORULOREE [HEFR] 55 0HE
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KHEED, i a—FO7oey YHBOZFETORT v I TiTbhs, Z0L5%
7F— ¥ DEAIZT T, MCP OIS E LTG5,
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L, SIDAHDOFEMEHEEL, MCAEETS, LrLidss, ZOARBN—FY
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DONEETOH, AEVTZ72APFENDE, LizhioT, h2¥EE a5 A
BT 7 RATERWD IS5 LDEFTZ ATV HEBEADOT7 7 2 A3 ILE A,
(e ] @ Xk 2EEOBER, ThEELLERY vy 7 COsRMba RS,

EEDHED, ThEF|ESBI LAY vy 7 XOARAMLEINDS L, 70T T AL,
ZOBINESSEET 2 TS 2R E 3 FEROBHOLITL 5. Frg, HIERD
V7 b= 7 OPIAEROMM (BDAR) 2R, TANOREFRE, RITLT
WRPEO Yy J CEIWTERT 3HIE > T, YAT L2243 % MCP %,
FI UV Y a VY AT ART — Y R— Y AT Lk, [BEFITEV ]SO
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ZRRY YR FADEEICWI S RWEEBLETH S, JOFFTE, BOHEEREE
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B CEIESAES, AMNEED X 51, BifEZ D b D% MCP &5 L7223 & gl
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DIFEI L 2EELOBRRER EVH 5,

FARAZT 7 ANV AT LI, 1986 FED 2 7 —7 4 A7 O k> TR TEY
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2 FARITPANL AT LDOEERE

FAAZT7ANVY AT LADEER, 7 —T4AZ0HEAICL->T, BOTHEWL
EHAM 2R TE 228, JURET 4 A7 BEERE~ORESLEICR S, LiehoT,
FARZD7 7 A NEEZBEEREVEECLTB I LPERLL S, —ffic, 7
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1953 4224k, 1978 fEBRERE BN S TR BE 12 fp A g,
1985 ERA 2= A (BR) At A ¥V —XOHEERY 7 b v
=T ORF AN - REFICHEHE, BE, YAFLATusd 2 b
HAYY—XY 7Y 7SRRI,
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ITASCA3800 1) —X?M/N— K7 = 7Hil

ITASCA 3800 ) — e 27 A3, FMERER 0.5 3 7 0> CMOS CHIFH8Y 2 e f b
NAAR) HHEL L - F o TOFHET 7 2 ) OEMEAM E 2 = AMAO Oy P LA AY
AP RAM 7 v A B IC# O TERB AW b DO TH S, CMOS 7 v 7Hifhi A > F
v 7 RAM ORHRBA, N—F 7 2 7EEAOHEFHWLT7 7o—Fic LD, 8, Gk
fiE, €7 A M OUFREE 2 LB LI (HI 1),

EH1 ITASCA3800 =X+« AT L

1. ITASCA3800 > —X « AT LOFR

ITASCA 3800 & V) — X%, 2200 ¥ A F A7 7 2 DB 2B & KBlEEO x> ¥
—ZFGAR =N P Ty N7 x—LThHS, it - HEREELOE L, JRRMET —F 7
79 v (XTPA) DA, £<{HLOEED /O, BLU T — 2 ilfGHhEss, Zof~ A
FADERTH S, 20D CMOS R—RAZ—#HENT Y AT Ak, RO L 5 B 2 fi<
o Tn5,

@ ITASCA3800 =% —754 XeH—r1F, KDC YV —K+¥RATALADAEY
AROBIRBIEAFEL 12 2200/ XPA DT —F 7 7 F v #FHAL TW5, ZOY AT A
i, BEHEMIC, 2200 M U — X L HiMESSH D, 1100 7 7 SV BLTF2200 7 7 2V
DY AFLEI—F EOHBEAR->THS,

@ S A/\OOHILEEEEE (IP), itk 1 ¥4 B0 FEEREE, sLU12HoAlLN
AR %, 194 Y FRO Ty 7 Ic= Iy AR E—BEDOY AT AL LTI T 5 2
EMTED, HFREHD CSIOP (F v 2 H—ERAAHN 7oy H) 45, koK 192
BOF v 2N e A VI T 2—RAEAE) EDEOF —F WA T 5,

(183) 183
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@® ITASCA3800 =>%—7F 4 X4 —13, XPC (ERET — 57 EEER) 2HAN
T2V AT LADHEEDBAFETH S, DM (F—F +A—) L XPCAF|Futy iz k
D, HRDYATLZHEDF v v v adfEsh, HAFEOEWAERD T —5 38
REFE RSB, THICED T4 A7 NOAHANERIREACHIRSN, AV—Fy b
BRIFCEEL, 77— R—ADEIBLA—T 4 v POMBBEHIZRD, T
BRE AL,

@ ITASCA 3800 @ IOP i3, #3KD 2200 ¥ AF A X D bHHDF v AN IEERRET
5. CSIOP (2> H—EXRAMAT o vY) GAHRIOBROBRAIERT
S, K 12 Bl CSIOP 283 A 7 APIZHERLFIRE T H %, % CSIOP ik # h Tk
16F ¥ AN EYR—FTE, YATLEEKTIN F+» 2V EEETE 3, BMC,
SBCON, SCSI-2W, FDDI, Ethernet, 8L U, ATM F ¥ 3NV 7 57/ ¥ BT T
PR—PFINETFETH S,

® AHIBIVEEBEREES v AVT Y 7YIE, BES L CIEROABIE T — 7 4L
HOBERICTANIGARERRIT L > Tw3, FrI3 N 7 FIBINRETSS
FRUATACEEERIhS Lk, ERICEVEES X UMkt z b5 L
Twa, Zhoid, Il 2200 YA FACBT 5BEBLUCAENEETCO 7O Y b
TYFOEBRTHY, RAREMAIC L 25H T — 7 MBER NG T 2 & 5 &5t
AN DTH 3B,

@ AHFERIL, Ethernet B X UFDDI F#+ AV 2 ¥ K— s LTEEYD > 27 2EH
L, A7 EEREEZEVVRVTERLTWS, £/, SCSI-2 74 FF v 2
WISHT S LT — 7HEPKEEEREBBICHIGL TS, &5k, BREOEEEY
FEPHEGEN— PV 27 8EHEATREL K5 E 9 BMCF v AV b4 E—F LT3,

@ ZOHLWALAEER, ATM GERERE—F) F v AN-7F 77z MG
LTWbE, ATMAEICHELZH LY 7 by =2 72T 52 L 12L D, ATM 7
7y, 7%, M, FHE, BROSNVTF AT 4 7IERE ERNET 300
B RHBRR A SRR E 72 B,

@ TiEREL LT ANSI##%®D SBCON (Single Byte Command Code Sets Connec-
tion) F ¥ ANWH 58S, THENT 74 B EHWT, Jay 7= uFF 124
Fr ANVDHEELVBRARTAFBERIT —F 2EXRTL LN TE 5, SBCON F+
AV, A 9Ikm FTCOERIC D 5 EDEB 0BRSS 5.

@ FLLWEFE7S7IBLU/O 7Y 7Yz, WIMBIZOWTOHE— M 2EL
Tw3, Ihsick D, BEE, BFEES, 2RBEEED 2200 < VF KA MMERHST]
RETH5.

@ I[TASCA3800 =¥F —7F4 XeHr—i, BERBZICEWTHHRCERS R
TBHREEBTEL L IWETSNI VAT ATH S, ITASCA 3800 DIEH T — 74|
HEEB I U2y PV EEBRIC LD, BRSEKICOE AEREMRBLIEHT
BZEVARETHZ, TV I =T34 XNy 27 v 7BLIUY R b 7RI, R
WHBULIY =R — I AT —va vy EOTF— 5 DR FERT 2L b TR 3,




ITASCA3800 ¥V —XDN—F v = 7EiHF (185 185

@ Vi, BEFATFOKBSORIEEY 7S AT LAZMEERT S I ENTE
3. —F, AL TWBEIT A D SCSI (Small Computer Systems Interface)
ORAEEE2FEATE2wIFEbH B, VY —(0S2200)7 7V 77— avid,
ITASCA 3800 ¥V —X « Y AT A LSEERBHENDH S,

@ HYVAT AT, WRE—FaHEy POAEMFTSICHEI NS, EEE-—FL
hEE— ROWETCEINI T 7Y —¥ a3, ITASCA3B0 > F—7F 4 X-
Y—NECETTED, BEE—FOT7 7V r—varhbIho6DY AT LARIBAT
LTE2—FR, Lo Lekd3TTds,

2. YRATLOEBE

ITASCA 3800 ¥V —X » ¥ X7 Al, CEC (Central Electronics Complex ; HHRALEE
$ERE), SCF(System Control Facility ; & X 7 A HI{H%E), FUEE, WEHIMME,
B, XPC (RR7— & MEEH) »SHEIhTw3,

CEC 2 UHHEIMIAE » AHBAER R > TB D, U Y2 R0HE, BIEEEMEL, o
PryravBEREYDY A7 52ETT 5, CEC £ LTI, PCC (Processing Complex
Cabinet ; IBEX »y 2 v b) BL W AUX (AUxiliary Cabinet, F ¥ A /VHIEF v
Ea v b)) #3H 3, PCCizix, CPM (Central Processing Complex : o ALEREE) &
FrrNeTv I XL a—NbbHDb, CPMIZIE, 1 YA F77varyFuakyd, &
ppsEE, FEBa=y b, /O Fuky Y, VAT AU 7, BLU, N=Fv =7
YR—P e BV 2—-N2D5,

D EEEFYyCRy b (BE2, 3)

EKYRTFLE, 1940 F -5y 7 <uy VIRHOERERCEIVWT2Z=V R
PHEFE Ly 70—V r RN TWS, PCC (MLEEEREF v E3 v M) 1213 36
U (1U=44.45mm) O<7 > b « AR—A23HYH, FOWLEEAD 21U % CPM (F
JULEEEE) BEHTWE, Z20F v ATV a— N (FRZTh5U0 FD) % PCC
OTRD 10U KEL ZEBTES, PCCOEYDDAR=RIE, TAARAZTVARE
DRIEREY 2a— VD= MZEHATE 5, PCC DTk, 548.64 mm(iF) X
1099.31 mm (BB7) X1767.08 mm (F&) TH D, KEHIE0.60m? x5 &E2W (F
¥ EX Y bORIBROT 7 2R AR—AERL) . 1/0 7 =T VR T 57291, PCC
DOEMEIC 304.8mm U EDLEDEENIAR—ABABREIN TV S,

FrR2VEFLERXY MIPCC EEETHD, W T Y M AR—ZADH A XD
AL B6U) T, 2hEHWTCEC #ERKEELIENTED, FrAINF+rERy
MEFvRN e B 2= VPR UEBRBEY 2 —VEBMT 2 DICHV SRS,
PCC ORIz  AEIiZ R,

CEC ixZes=Th D, HE 13°C~30°C B L PR 40%~80% L EFEE N 5 [HH
A7 4 A BHECHRETCE 5, SAFRBETIZRWS, CECHIE, $#1400mm OEIDL
TIRO ERET 2 D0EE LW,

2) ITASCA 3800 ¥ R 7 A DHISLIENE E Y 2 — )V OREE
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BEH2 ITASCA3800 > ) —XRIBEEF v 4 v b

BE 3 ITASCA3800 > —X PCC—FEES LUHFER
(AR I %2 L foREE)

ITASCA 3800 ¥ A7 A CPM (HYiLEE$EE) (3, Yot vH, SR, 1/0,
R4 vy 7 = —ABEL L b, ZhoRELT WS, BHHEHE, L U0RH
DOEMEMZ TWw5, CPM X, Z20REWXCHILLEANT—F AL Y hoh->TH
D, DCEREGHBMC DO TN+ OTIRMEEERLTH), BHEANE
OIRETOZHDBTREL K> T 5,

CPM IZ, 2=V AHPFELEEDELT 4 >/ 7oy 2 (2= v A DB
HEAFELTELEHINTYS) hofiEahTwd, ZhoDELT 47 7oy
7%, WHB X OCBEBHANE, 0¥y 2E&S, L CHHE L R £ -8R0 A >
¥ 72— AL L, HES LN Cb 3 MROLEREEMI T LI, T/
THE LRGN o> (RHEFshTw 3,

Tyt EAEL/ODERDINY Z8FIIE, 2Ny 228307 b AR




ITASCA3800 ) —XDN—Fv = 7EIfF  (187) 187

KEEENZ IR IR TEFEL OB THEESK IR TBD, uvy 7 LtEBHD
MHEEGOBEANLBEEZER L TUTOEBEEYR-FLT0S (K1),
OF ALY YOD IP (hRiLELEE)
O 2147 512 FHBEOEEIEIEE
OF AL VYD —DDRAY NV =T c A VI T2 —R Y 2a—N ({RFAf ¥
7 xz—R)
@ AT AL 7uvIBLUYI/0OZ7uy 2
OF A4 >N REOMEDI/ONAA VI Tr—R (—DDAL ¥ 72—
BFvAIN T 7T ENADHR—-PTES, B2, SBCON F+ 2 1,)
B L CRFMBRERAD L LT, KV AT ADHEBELBEEDS {I1X, YATF AR
S22 58 rB/INBCL EDRBSHRT LI ENTESL, NIM (A b 7= -4
VI T =AY a—N) BIUFT7 T4 REO MSU (KELEEMEER) 7Y
v MR, BIfERO R A4 Y COMBRBERZID S LSBHIRETH B, SuLy
Y/A b=y arvio—3B8FRE 7Y v VBRI, 87— RIETH B 25

11,:4%?@[
A
o
Njim S
N
LB

I '\I %
i

Storage
Controller &

/i Instruction’

2 ITASCA3800 hRIMIPEBEY 2 —ILDIEE
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BECIIMOBER A4 bR —F 4 ¥ ay (D) ShTwaF A4 vicila
ABBH BB AL EETH 2 ((2),

AYALZ27vary-Fuvyy (IP) &, 2O CMOS Fv Fick->TEHEh
TWwd, O EICHRAMNSOIP £ 1fHDA br—Yeay bu—7 i 2
ZENTESL. ITASCAZB00 ¥ AT Ald, AZANEIELTL ¥R F L5720 1 {#E»
S8MDA YA MZ oY aye Ty EE O ENTES, IPICISKEDF +
v ¥ AT OMBAENTEBY, —DRARTUFHET, 33— RGESHDOF v v
aThsd,

Abv—=vearibo—7 (SC) &, IPBIUVI/OYRATLEAL VAT YD
AL, 2 VD F v v ¥ o HOREOTHEME 2 #R L T3, ITASCA 3800
13, YATARIKBRK-2DSCHBH 5. SC ZLiz, HAMOD IP, —oD /O ¥ A
T b, BTN SC REERiT 2 Z LB TE B, SCITE, Z2DF v v ¥ a2h bRk
NTWB2RFry¥a (SLC) b3, —2R IPHAHHET, b5—23tf 4~
ZYFHHAO*X vy ¥ aThs, SCItiE, SRKEBEOGHF vy va, 112KFEDA
NI F e Frovvadhd, IHNSE7FVARIDESDOES Ay Mosr#Elsh
Twh,

TaTNWRRAL VeV AT AT, | AHTBORTF vy VaBIU24KBEDOA
RIVF e FryyadSHBEENTVDS, RAMBEDO S A7 AL 64 A F5E (256 £
HNA L) OFELRLD YD, 64 AHEE (256 AH N4 1) OB THRALFHEE 4 ¥
N4 N) ETHIRAIRETH 5.

3) 0.537ur, BEE CMOS F v 7OHT

ITASCA 3800 ) — X DHF L WHATOD 2 bk b EHE A L O, SEE, K22 o
CMOS B VT VA TH S (BHY). ZOF v i3, ElEL BT BEL 725
HREBRE# I RICHI L TGS TWw 3, YA F A1 15.5mm f £ 9.95 mm 4
DZODFA + FA XY, TNTHRKTL00HFB L1160 HMO rF7 > Y R ¥

BEY A Fy7RAMEHYHR—FLTWLS
BELIL - Oy I EHRI L - T LA
EFFOITASCASRN ) —ZXDF v TOF A




ITASCA3800 ¥V —XD—F v = 7Hff

ZEHEL TV,

E{EtE, SihE, Ea A MR, CMOS ASIC DELERREICOI:2EHBDL I L
5, IBMiz= AD ASIC F v 7OREEOEM A — b F—E LTE TN,
CMOS # v 7i%, IBM #iE#0D COMS 5L Hiffic & > THEFEIhTw3, 7ok R
i, nBLUVpFr AT N4 RAOTHERAWT, 0.46 £ DEFINFET F v 2 v
BLU0.51 £ DFER) PFET F v+ ANVEOHELZFEHRL TW 3,

FFy L4 RLd, 4BELRSBOSBHEERICNIELTEY, £/21BM
HO CANY TS BERACOAIEL TW 3, WIS, e U TEmMHE L
LRV -y Y areitbhTws, AR, e LTemBE2, &3, 84
U~ TREEE 4 TIThbhTw3, BARKRE, FCLBH 48X U5 TITHOAT
w3,

Fv FOEEBEIX 3.3V T, MEDOAHNS 3.3V CiTbhb, 1L, FEk%
/O e MiE 5.0V DAHVAVEZFHI oML X IR >TwS, THMETLL
BECOEHTE 2RHEL /0O v b RSN TV S,

¥ N OMHEEFIZEVLOTH I, FhEF v/NV 5 Y ARY — b OBEEEZ K
wHINE ¥ 2, R RERELT 201, £ ORAHEDETOY — MG
TEBREICESNTEY, HEBGROBEELRICT LI BHNER 2TV,
TR VEELFIBEINT, AEERE2EILTWS,

CMOS i213,DC & AC ¥\ 2 O ERFH 5, AC T CVF Il Tw
(2270, C=%%v ¥ VA, V=EFE, F=A#. ITASCA3800 ¥V —XT
3, 15mmFy 7OFF vy vy AR Un 77Ty FThHY, HEEN (AC+
DC) DR#FfHIZIBEW THS.

F o PRIGAT 289 7 —Y 12, 613Dy =Y ErBffnuTnsd, 205
B 468 FEMNAHAHOE Y L LTHER SRS, B OY VA L #toi i
FERINS,

# 11, ITASCA 3800 ¥ Y — X0 IP ZEtCHifi & hTw» 3 ASIC & 2200/500 ¥

%1 ITASCA3800 TER &N T3 CMOS ASIC

(189) 189

ITASCA 3800 2200/500
T4y AKX 15.5 mmXx15.5 mm 15 mm X 15 mm
&IERS 5 i 33
L] 04932700 > 0.70 370
HITEN 1294270 W/¥—1/MHz |3.0%A 20 W/¥—1t/MHz
R (%) 250 £ afp 65l
BARES — M & 2,000,000 318,000
ERCHEA SN B ERES Y — MK 441,000 39,000
FREA SN RAM E Y M 783,000 152,000
IP ¥47: 9 @ ASIC # 2 18
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4)

AFLADERETTCHEEENTWS ASIC LB LD TH 5,
FrFy T e Y OEA

AVANTIVvay - 7Oy YFDAEVR, TRTCFy 7 EEHE>TwE, Fv
yyaeF T REY, Fryvae AT, FEAEY, GRS (AL YRS - ¢
v ) BEDA VAN I 7y ay s Py izt s A VIR, ATYVRZEH
PWMNEL Yy 7 BAILF v P EEBo TR B I En S, KERBEEZI TS,
TDIEIEST, FNSWBFHLOFy FLECEH>TEFHICLI v a VHTRE
ZBERZ LTI ENTES, ITASCA 3800 &Y — X, RAM (BfifGSE» 8 & TT4E
RSB T) K 3EEDMBEDO X A L%, ROM GEAINY HARERTF) id—>

DAFENVEFERHL TS, Ih6DXAEY OREEE2 CTT.
#R 2 ITASCA3800 ) X € H5%E
FEAIY FAWD 7243
1BYULOD | AF LGSR | 77 LA | HERAAYA 2
RAM OFfEH B [ ¢ Dy MK (ns) W (ns)
RAM 256 X 40 256 40 10240 5.5 1
RAM 1K x40 1024 40 40960 6.5 11
RAM 2 K X 44 2048 44 90112 7.4 11
ROM 2 K X 40 2048 40 81920 7.25 22

IPBLUSCTIIEHLETAEED ASICHERENWTEBY, 2 TISHEDOEA
ABAFTENDBMFHINTWS, ZHOEDF v TRBI B AT NVOBERR IR

7.
%3 CMOS ASICHAHBIDEE
AR
ASIC® | RAM | RAM | RAM | ROM | ASIC¥7:b® | RAM/ROM 0
X |256X40[1KX40[2KX44|2KX 44| AH A vy MK
P1 24 8 0 6 38 1,114,112
P2 1 12 0 0 13 501,760
SA 18 12 0 0 30 675,840
SD 0 0 14 0 14 1,261,568
&it 43 32 14 6 95 3,553,280

RAM 38X *ROM D A F VX, WTFhdZhZThO RAM/ROM I ki BIST
(HAHRABENVT T A L) HEERFE> T3, BIST i, HARLZDAL VL, 5
4 s VRVDTFA IS 74—V F2HT AP TOFMAICES T, BEICHEEZR
T3 I RREET 2D RIS,

BIST i3, 1lns DY AT LABMEHBE CA N VB ETIRDIIENTESL, TOTR

NEE, AT RVSEHEDOY AT LAEETHFEHT 52 L 2EOVRNVTEET S
ZEWTES,

ROM iz, N"—FY x 77V &5 4 7% MISR (Multiple Input Signature Regis-




ITASCA3B00 1) — X @n— F 7= 7 Hifly (191) 191

ter) ZHWT, IMESHI ROMNICHEEE Y PHOMEPIEL TWwb, DR
® MISR B AR & s T, Bd&i7%% BIST A€ ) OHIEF = v 7 %21T-> T
Wb,

BIST &ifild s~ A 7 ADREEERRIEL, £ D%, $IFEO R W R THIWET 5729
ChHLLRTWS, ZhICk D, FERICEER Y R T AT PRI ES e
ToTWnd,

5) B4z y ZEEHEORM L

WAL PO T A PABEERET LI LICLY, Fy 7OEE NGO STV,

IDDQ & BEiE 4L 2 MR OE G ERM I L D, B/ho ) — 7 diiofih 4 4 & alie &
Lz, U—2%%E <1‘+J\| XL E FOREBICLTEL &, WiEmpyE { ks,
o o8l ki, Ex it RAM Oh 88— a2 G8, Fv 70O ThHnus v
g s —F 5, = A T A RBEMEINTED, Bk N PO E o
o THRAZWEHEED H L EEE A HTCH S e 5, F oy FIE T RTIIR]IC
brro T, HEA IS LR KEBHTON—2 4 T A MCTRAM 2500 Y

7 OEEBIRER T Th LT W 5,

6) WL <BAFES N F v T O

£¥4IEFNERTE T C, IBM thic & - ThFg sz C4 (Controlled
Collapse Chip Connect) k-T2 7 3 v 7 WD Sy r—J s tuvb,
Cd 7ut A, & EHMOBLRERE blfEicT 5, ZOHGT LI O Jikic

h, f‘i‘;‘:nf;'flixil’l’dc::?}‘}/ké:ft'i"ﬁli"E"F’*"i'.#’('.'t-\%';. WIS T v ORI TITbh T
B, EHEOBRELC X 3BELH2EFICEDLAVICHZ TVE, ¥V a¥Ds

1, kR m:{w BIEKHEIC X > T FRERS 2B 5 TB D, FALEN
ORED DS EINBOBDE LICL - THRET AR S HRHEL Tn S

(‘5.3 5).

BH5 ASICAwH—COMFER (Uy FEebe— b« 22O o iREE)
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7)

Wy 7= 3R2.5mmAT, TViF I3 I/Mb6TETED, 208BE%
FoTwa, FEMBIRTEERLI S FRBICERENRTED, BuyZ s
BER-TWSE, AL v F /4 ZFEEHT LD, 300mV LTz ohTns,
COMIFERICBD2RRDOMETH S, Ny 7r—YOEHICH S > BB AL »
5TETED, 50 IVHEREORLECEINTWS, £ETEI3MHO L 555 2 15,
20550 468 HBESHICHERTE 2, 9.95mm BLU15.5mm DT A D3y 7
=Y A ZPFELT, EYDOI—VHRILCTHY, H4REZOMEIZ AW,

N =Y, IMBMIARDSETETWEHITA (EY) I0L->T7Y > Mol
IR SN Twa, BARAZLAORSZEMCHHSATE D, MuEl g RmE
ROFITC L >TFY) > PEBEERICERTE2 L5 Ck>Twa, Yy Fid, #8585
MEROCT Ay r—JcEEEINTwE, $, BWEEHOEV S ) —RICk>T,
FA ey r—-0y FEOBEESHERR TR LIk >T03 (BH6),

FR6 ASIC/Sus—2 (1w FOALVIREE)

BEHICHWEE— b e ¥, APV T 209 P LoTHyr—Y Uy
FEHRHEML T3, BEUMO 7Y —ZH, Ry r—Y Vy Fb—}F. vy
OB ELN T T, BFERLI EDLELIRLTWS, ThIZkD ¥1 O
KREHE L 75°C LU IR e T v 3,

CPM 7Y ¥ FEIEZ 2> 7Y (BRT)

CPM TiZ CMOS # v 7R L7z 2O 7)) > FEEHEES AW shTE Y,
—ORAYRAMI IV aveFaey /AL —Yearru—F (IP/SC) #H—F
THY, O—2F A€ ) —MSU)R—FTH3, ThASDE[E—Fit, £—F,
CMOS #v 7, SIMM, SRAM, BLUFZOMD I > R—3 > b 2 HHAEST 21720
D, 4 XE—F AR SN EEERBEE AL Tv 3, BIshz B 7o
CAERBHTAZILICED, BRELEIX FBSERIATVLS, K- FOHEMIL,
RFECDI->TTY >~ MBI (PWB) BhE A & AT & 700 22 B2 BE6E
DIKFY/T T AT, B FRAZEF /7S5 ABME D LiiHc PWB O#l
HILTHAIRET, BEMELEYV., BHEALFEEED > SO 7oL A5 2 v ¥ Stk
— NI L BHABRICHWONTWS, CCGA (27 3y 7 AT A ) v -7V




ITASCA3800 ¥ U —AD/—F o« 7HHT  (193) 193

—

ERHT 27.9 cm x 36.58cem @ PCH — F kI, 2o 7 oty Y,
A= -arbo—3, BLU2RF v v a2 EFFDITASCAIL00
A APPSO arToeytt - HK—F

4) D ASICCMOS 7S r —P 2 F 0T RTOI Y R—2 > b DAL ORI
fTbha ko, ¥ - HRALPCEDLYEFORAZBHVLORTWS,

WiHE—FEbArr—-31 7050, FEOHEHERC 0.18cm Mz 248D 0
— b EESTWS, X412, K— FOPHNET—2 %517,

#F4 IP/SCHE—F & MSU HR— FOfE

IP MSU
i (cm) 27.94 27.94
& (em) 36.58 36.58
8 (cm) 0.254 | 0.229
[ERSIAOE ¢ 10 8
[t 22 18
i 0035 L0035
{ =¥ A (Q) 50 1 Bl
{2d—iidF a0 | fin
CCGA I EEal!

2mm 237 ¥ BLUSIMM 242279 %R E, Ll T XTOR—FTO.18cm ®
70w R Eicdhs 613D/ 8y K28 CCGA ASIC #&® T, SMT (KfHE) H
AwshTws, SMT 2B ER L, PWB O—HOEETICI Y R—% > b &
o4z ki, —RIOBAZMNGTTZ 7Y 2AIREIZL, L D{EEMEOLWY
7Y v bR TE 2 L L TWwD,
2 RAM #8ilk> T2 %, MSU Wix, CCGA @ ASIC & SIMM A€ +E® Y 2 — )
foTWnad,

/O /Sy 728370 ca s 7)) > b EIRENRIE CSIOP TH L, ZDER—
F it CMOS -+ 7 & UNISYS 2200/500 71+ v $-OFfi 2w Twn b, 18 MoK
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—FIZk D, £ xE—FrAffS nizEEED, CMOS Fv 7L 20D »K—2

v EMEESL Twb, R—FOEMIE, BEHENRHASEEO Ry /77 AT
b5, FEOHEBEGETI XY — K4 71, 0.1l cm BOESHEAHV ST

Wa, TF RIZATLICEDLVEHOIBALZHVAZ EICED, I XTOIVE—

Y FORARMISHEEICTbRLE2L LTS, BEMEyF (0.064cm) @

HAEEB L V0. 18ecmEEOBEDE >« 7 ) v K« 714 0O CMOS ASIC DR

BEPMEHIN TV,

8) HMLLHEEDAE) « Ny r—Yr s (BHS)

FiofeE (MSU) HE— Fid, ITASCA 3800 ¥ A7 LD 3 KL~ Ot »
HoTwa, &R—FIZlE, ZAZhlO>OHIEIH CMOS ASIC &KX 40D
SIMM R— Fa3&ifk s 3,

1D AEY «H—Fid, 64 AHFE (256 AH /54 R) 6 256 A HFE (1 ¥4 /84
N ETHEASHELIRTE S, 64 AFFE (256 AH 54 1) O AT ) HEKER,
10 o 77 7 nlfg s SIMM 2 H L Twa, SIMM ix#h®h, 18 doFEikE
FINTz4 AHN4 X4 (16 AH /84 ) O DRAM 7254 2 &L T3,

EHS 1 FH/A +ORIERE &2 2200/3800 FLEHE—F
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