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Abstract The program conversion tool is indispensable for systems conversion resulting from the
replacement of host computers. Systems conversion, which used to be done by converting arrays of
simple batchprocessing programs for the most part, has become complex and complicated in its methods
in parallel to an increase in the number of program conversion needs which deal with data bases and
graphics. As a result, there are more and more cases where traditional conversion tools are not helpful
enough to satisfy all conversion requirements. At the same time, independent modification requirements
based on the specifications of computer users intending to convert their systems are augmenting so
enormously that independent modifications to conversion tools can no longer catch up with their
requirements. Triggered by those changes, a need has emerged for the conversion tool which is capable
of meeting both the current and future conversion requirements.

The author has developed a verification tool as depicted in this paper, which is one of the new
conversion tools. The development goal adopted was “to make it easier to work on independent
coversion requirements and to let it have capabilities of responding to what conventional tools have
been unable to handle” for the solution of the problems mentioned above. The approaches taken for the
development are as follows:

1) Separation of conversion data from the main conversion tool framework (on the basis of Al

concepts)

2) A newly imbedded function which serves to trace program flows

The last part of the paper suggests what future conversion tools ought to be after those approaches

are evaluated.

(1



2(2)

L & C & (2

AV 2 —FEROBEFOTTE, fit» 5D v 4R, BREROVRALT v
WEBRAPIVE2—-FDANBEZDBERTITONTYS, 20O, £0LETOY
7 by 2 TEEREMIERT 32012, YATLABIT GREREL TV 3 EENE
VAT AEBRAKRBCEZFIAL, S - EaA M THLOLY AT 2REABHET S
PEZE) £T5>HEABEWL, b, ZOEELLHICABCED Z»IZELL, %
DIDDFERELTOBTY —VESEEIRICZS 2 TS, Z0O [LHrTARICHE
HBW] EVITF KL, BEDY AT ABITEECBOTHET REKRELR
DD B, —DORBTFEEIBORELTHD, $5—2RBTY—NVORELT
H5,

BED VAT ABITEZOZ TR, M10EY TH5, EHMIBOFELE « HI
% (K 2) L¥EFIRUAARIBTY — Mzl TH L OfEELEEMLL TW3, &
TR LWEORMITD 50, REETIIEL K

1) AFEMBCHANS:HIEFE CREEIL S,

2) FOEEORDEAKEDY R M EHEE TUTR LRV,

3 Fussr0mneBEoTHRL 2T RERSZWEEDH Y, BIERIE R

THIEEED B 5,
HEOKREREREZ T3, 40, BEFEIBORELLLT, ZhoOMEE
R 5 [HRIEEZEEET 2 BTY —v (V=% [BEEY —v)) EHFicicF8
Jaz izl

BT L AT LREIT R AT ) 720, BUTY AT L2344, wrhr,
HUBML 2T MK T 5,

i L R| 7727 | BITRRAIRAYY a0, BITKIMFERETLRET 5.

PLEDKER, LB TY—NnUE - K, GHie=a2TL
HE AT 5.

"R K| TerFaars—Ya  ARRLIENT S,

Fu T AEE | SCHEBRY-LERCT, V—RAT7U ST LR AERT S,

£ O L R
F 8 IE | HEAREFTLEVEHGEFEEL, 2V—rar Y5,

B I VEEBLENEL SEL TN TV EDF 2 v 78119,
casaray | BET AL | SHOMLTRP &G, P AT AL L THREMIET 5.
L 6T 7 R} IﬁjfT/XTAtiﬁfE/ZTAtff)ﬂrl-iﬂ%ﬂ"«‘ A REITIZ
Fre =T,

4

* % 1 LRATFLBTOEIE

Fig.1 Conversion system process



COBOL BATEZ Wz B17 3 AI#EEY -V OEE  (3) 3

et DI
B BITOL 3 I EE
W[J) .........
......... T IS TTE B £ 5 2 g
......... §?§%#§‘{f H{li}ﬁ.ﬁ'@ FI&TE&'V“/PJ %ﬁﬁ
WCHBMSES 3.
CHEA Y — b, THEEECX
L LEEIE 70 75 AONE £ B A
FEHE 25 TRAEET Fokty (2o T

AT PFHTIEET 5.

ayss{ V) A}

BaoNRE 27075 A
Dazsf Y2+ &WNT 5,

FaT I kD=5 ay
B SRANY R EWT TTSE
BHYER, 1) DASIES 1745
NThdheF2v 775,

2 FIFEMES CRIELENOBEA

Fig.2 Explanation of checking amendment by persons

—TOBITY —NVOBRREFHET 2, B, BT 382—VOtzdbe s
DIEZBATY —VIEFBGE 1T 5 28, BEDOBITTNE Y AT ADKA L SR
WEFBGEDO BRIFEF WL, MEROBITY - (SEFHRCFEoBITY -1 L
AT 272D BAT, #6ERY — Ve E) OEBINESEV D2 RWRTICH 5, [
BHZ, MERIZEMRZ NNy F 7077 ADOBITUERTH 7 ¥ AT LABITS, FEEIR
T—IR—APHE2E 727075 LA0BTOEME L b XBITFEELER TS
D, TOBR, XY -V TRV ERZVESHT S,

SEFIZCBITY —VEERT 21042 2T, #RY—LVOFE->TWw3E EERD=D
DHBEERMRTIL VI I LESHEBE, FMTENT 22207 Fu—F %2{F

7z,

2. ERV—IDMBBES
2.1 RFHEOERX
WERY —NMERAEO—BOMBE R, FFE (—ICR, FRyZ7DLeT s
FHEREREDBI - BEDO LT E 208, FBTREASITMAT, MEFMGIC &
ZERREEDEBMEED LR T & b FANLERTHER) OB THS, BEMICIE,
UToORMEEREL TS,
D fEkY —VoEFSCEEEIR, 20OV —LOfEE X SEEL T3 HEYED
Mk Fmln,



4 (4)

2) FERY—NOHKRZ, FuYas b ORI EDE 3O THEBIBGENRE
%<, EBIREI ho BREIAE W,
3) ERBER*ERD T LRERY -7 S s EBY, 3 3#EF]
UOEEEEREHEII LT 3,
InsOMEDEREIIR, Ry - VOBEFECHSS, DD, 2—FOEREL
BETRTEDEEDLET, FRICETET—F2TRTTAS 7 LA0HITERD A
vy, FussLhL00AEETHS, bL, RIEEXEELT 2BTY—VvE
RSB DAETES 2o, RCTT &5 ZMESMRERZ THA5(KH3). *k
MY TN —F e xR > T LEMBEEROUER*RATH, BRI RZORV,
1) FEFECLEZLEHR%E, VALUE 4-MOVE X& 2> TRBTY —1D 70
7550y PLRFRERSRWOT, TEXITT I AR5,
2) BWELOFHEEEB EMELEO IF XBLERDT, TRE70S 7 A
w5,
3) & IF XOHFEERBEL2OFEEHECHFEOLDOTRIZVLOT, FIF XD
HTEUC LS 3 —T 4 Y BBENLRE 0T T 5Tk 5, ,
4) ERGEEEOH TS 92 PROC-C2 2 EITT 575 —ANZLEbhoT
WBIBATY, BEQa—FT 4 V7281223200 T, BEKRa—-T4 7
B, VEEMRNELIRS,

|
01 FILE-INF.
02 F-NAME PICX (12).
02 F-ACCESS PIC 9 (2) COMP. E
02 F-ASSIGN PIC 9 (2) COMP. T 1)
| pit
|

IF XXX=YYY
IF ZZZ=AAA
PHMRQZ&EEF\
IF ZZZ=AAA 3
IF XYZ=123
PERFORM PROC-C2.=—] @)
ELSE

PERFORM PROC-C3.
IF X-FLG=ON
IF ZZZ =AAA

V\/

3 RO AT LEBEG

Fig.3 Usual method of making conversion-tools




COBOL BTER Iz 817 5 AlEAY —VOEER  (5) 5

5) HEEEMOGSE, BMLILAEOER (WIRY 75797 7 —2x2) 7TE)
ORI EEEZZVOEI D, LWI LW bREDIRTIER
50D T, {FESRBEILRSD,

22 BEORA
WHY =NV D—DTHBXHEEHY — i, BMind A —STEPZF e, N
77y 7 DORBERTEREEMBLIZBEESOAEIT 2, tuIBEE2FE-Tw3,
L, EHORNES 7077 20N (PERFORM X2 GO X&Eic k2 Xu s s A
FHOBRVEEER LY, 70/ 7 L50HBEY LKD) $TOHN) ORECE -
TEDb2, LI I RERTRMEL TRy, BED Y AT ABITTIE, OB
e DB LT BEELKBIHI RO TREE I E>TETHL S,

3. ¥BITYV—ILOER
3.1 RFMNDBEXIINLT
3.1.1 AlOEZNDHEA
FRFEOMBEEL D, RO LD e EE LT,
) ERBGEFXONFRBITHER (FEEMR CI-oTEAEENLDT, £h
=Y — VAR S ML S W, ERIIE & BTHRIEOMIGIE T THE L ST 5,
V—VEEOEEIX, ZOBITHERESRDZLICT S,
2) —O—OOBITHRIC L 2 NEER 2 o NEER,» ST ¢ B,
ZDEIE, FalIheTF =SB TTF—IB7ur 008 2R3 X
IERBLnIEZIL, & ITHEBNG DO TIZ %, Al(Artificial Intelligence ;
FRTIRAIDO—FHTHEZF A= b Y AT LOBRTHER) OEZ LWV DBt
FEALINICEE256THD, TOELNAIR, BRYATLDE D kit %1T
IBELEMARELEL TA3HFCBONTHEIDT, #Har g BEWELin
BRIYEHRCGALE I L w3 0REPMr Lurrd Liiwy, Lal, AlOY AT A
BEFER ETRARLFEZ RFELCEBETE 3 L& 2, Tl kBITY — M ERIC Al
DEZEWMODAND Z EIZLT,
ZZT, bIDLAKKICAI LREI VI bDOH, F7, AlOEZ 2]V AND
ZETEDL D EIRMBHRFTE 3 00 2 MHLICEHAT W,
AlO—FEDFHKIZ, DIV RATLE2T70S 5 LMD (M4 TRTHENLE, LT HER
HEER) £ 707 LADE S 2D 25 (K4 TRTHERES, DATFHIERER L HE35)
LICHBEL, HEBA—A (FMIROABE—EOERTRBALEZ 2 0M) 2HLx D
Wi AR ET DL THD, ZOSE- I L > TRD & 2¥RBH SN2,
1) OGN L HERORBZMBBATTCENE, 21—V DT TOERHSRET
TB0RFRTIC, YATLADORE - $HWEBRMAEL I L5 TE 3,

2) HIBBN—ARE»S VEMTELDT, YAFLIZEAKAMCHRETZ 2 L8
TE3,

3) X OWAHMBONELNHEMEICR S, 72, HRR—-ARZ, HRAROS X
EFRHEAEDORICE>TERISLILNTES,

4) HEBR—ZADOARFER, Thbba—VOABERZOT, FHM~R—ZEY (WU



6 (6)

1
R 7 T TS ) PR HMEL > FT71—R
S i ()
v
# @ W
% T
@ i
v
i
a2—HAL 771 —R

4 AlEER
Fig.4 Conceptual configuration of Al

T, THERHEES LR 2a—FBRTE, 2—FEESY AT LDR
SHEERITZ 5.
&, WA R RIUES, MEBR—A2FBERRLLT, H50L5bhbhd)
BITEHES AlIOBEIC Y TR TAB L, UTOILNEX 3.
D 1, DOHBICEY, BITY—NLVOREFOEFE,S Y Y —RAETCORMEE
WTaZ T3,
® NOBBICLD, UV VEDELAERR-ASHAETE, HERx
I {E < D13 DB OB « HIBR7Z 1) THs,
® YHoMPICLY, BITY - MERBOMEBIICEEREN R LD,
ZDkdi, AlOEZERD ANLBITY —VEES ZeNTENE, 2.181TH
Rz, FORBIZLNIETEZ2REBLI o,

sl

. | EFEERA ] A g - _

fs (%#a4DB) [ BHRA Y7722

________________ e

O e

*ﬁ T

o :

i T
TR R R S Y

5 Al O#AEIRY ANBTY—IUEEH
Fig.5 Conceptual configuration of Kensyotool

3.1.2 AIDEANERL
oD Al DEZ 2 BENZBILEFLOBITY - A 8RBT ED L S REHE
B0 2K 61X T.



COBOL BIT{Esc 817 3 Al fERY —VOMER (7)) 7

I-1p 1 1-2| [J-3| | J-4| |J-5] |J-6 JPRA T —F o P

NN AN %

IF COMMAND=J1 PERFORM J-1
ELSE IF COMMAND=]2 PERFORM J-2

ELSE IF COMMAND=J3 PERFORM ]-3 W LAk
ELSE IF COMMAND=J4 PERFORM J-4
5B
PROC-C1 PROC-C2  PROC-C3
1]1 1J2 1J2
2J3 2 J3 213 o
3J5 376 376 AT LR

H6 AIDF AR ANIzL AT LIRS

Fig.6 New method of making conversion-tools

HEERERE X VR OB E RO L 8D TH 3,

1) HEZRER--ee VAR, TR, HERErs AN T - DIEICY S
—F U EETTE, FEEHREOF = v 7 OJEE - WEIRX, TRTY—L1DH 0
5F—F L LTIRRTBDT, ZOPTR—YIERT ZLENTV,

FEEDERE2F =2 v 7 THNERY TN —F I U TIRTFEEERHEZLTY
3, ROV T NV—F VML TUEEITI DT, BEVWOAERNE - LI
B ol KR THLENRY,

2)  HIERER- BBATIHWEL BATY—LO7urlSA08ERIERT200%2 22
TIER %, PROC-Cn D—2—2i3—2D7u /I s LAZEDHE 2T 50T,
ZITRLNIBERBIMTESNLBRICEELEZ v, 30— A DIRFE
212, Zh o PROC-Cn DAL EFFIZRS, %71, PROC-Chn DHFD—D
—20 Jn 2a< Yy RizThiE, PROC-Cn DRESFE#IZ, Zho InDfEAED
/IFITR B,

3.1.3 BB OIERK
MBI T, HEMIROEOPIZHZHBEOLIZT —FT 20, &) HRME
DHEVNERETH S, AlCBIIHAERAFELLT, ThETWL OhDHEINR
BINTETWS, Lz, HEPYHERT 77— iBEoHs 2 BENCHNE
T 27V —bR—AVAT A, BHROMBLHAL THBRET 5EHE (B
PHELTHRETOBIRTT N, JV—LbR—AVAT L« BIRET N » L—1LR
—AYRATLDENTNORHEARE» L THAGDEINA TV y FRIV R T A, &



8 (8)

BB, SEIZNRE TIHABOFHEL S, V-V R—AVATLAEREAL,
L= R—ZA Y AT ADERBRFTEIZIZ,
@© [IF &%, THEN gy
® [IF57—#,%¥—>, THEN {78
D28 EEH B, OQIBIIF Bk, THENBIZZ 058> | v X5 =Kk
DHRETIN—NLTH S,

QAN —A 2ELZ OW A (AT, A DB &My OEHEEZ, TOW
FREZZQD XD ERL TF—21L, AEDTF—88 [F—8F -] K&D
(T WERENLT—SBEITI VAT ATHS, ZOV—NVTIEIFREEL
HERZRZ 2V, Furs 7 3 v 7 EENRERERDOT, bhbhik > TRk
HIBRORTOY, 07— — VR T8ERRTIL00FRE L Thhbh
i¥ LAKET (LAnguage for KEnsyo Tool) &> E2E%{ERL, LAKET OAT
HEEBRTO 2 it BECE, —0—20FEEHEEEHONEEZH T I
FT74+—7vy MW, BlLERTa=VE (a7 FEIE 74 2BELTERT
3, [IF] »% [END] 2 T#—20HEDB L TEFHEINS, &6 AN
LAKET Qa—74 v /Rl #DHPEEE 8 » K2 WRT.

LAKET i, St kA SEETH 5 GSA (General Syntax Analyzer) & ¥
25 AERSZECH 3 PLUS (Programming Language for Unisys System) TIER
Uiz, — B2, Al Y AT A0 W, Al VAT A2ERT20XENLTHS E
Wb b LISP-PROLOG ko EEMNFELLNE LI THS, LrL, ThdHD
EETRINITAl VAT ABERTERZVLOTREL, IVHBICTELZ L0
BEOBOTL WY, g7, BEEY — VAR ETE»TOT, LABTE b
NTWLBEERMH D HBAFKERENL W, ZOXIRERHLID, ANOT0s T A
V—ADXERBITL TS o BEMESEA L A TIIEMTICHEL 72 GSA
%, FOMOT— & 32 PLUS 2B L7, oEsie LT COBOL b ko7

[IF]=AAA1
$VERB=MOVE
$IMG
(IF]=%M4&%
#MOVE $AX TO ABCH#
2=y it S SEND
(FSIETB £ 17 5 &%) $COMPARE
{THEN] $WORK(NAME)=@$AX@
$WORK (USAGE) =COMP
a-wr M Pkl {THEN]
(EBOFIEERENE)
. $COMMENT
[END] [END]
L //,_\\\\\—////
7 %0 DB OEE M8 LAKET ®a—F 16l

Fig.7 Configuration of knowledge base Fig.8 Coding of LAKET



3.1.

COBOL BAT{EZiz 817 3 AL 5 Y — Vv DIERR

%=1 LAKET O~ Ff

Tablel Commands of LAKET

$FILE (NAMED=ABC

ABC EWIWERT7 7 4 LRI DO TDIERERET 2.

$FILE (ASG)=PRINTER

PRINTER ZHID YT HENTWE 7 7 A VERET S, &7
3,557 74 VB PRINTER CEIDEToHNTOENLE S o
Fzv277 5,

$WORK (NAME)=XYZ

XYZ £ F—FHBIZ DLW TDWHREREKRT 5.

$WORK (USAGE)=COMP

COMP ¥ 4 70 7= FHERRT 5, £1eid, HBH7—I R
HCOMP 7 A ZhESI 0% F 2y 775,

$VERB=MOVE MOVE &i5DhH 554 w2 BET5.
$INSERT ZOATY FIKIKA A=V EFEAT S,
$COMMENT s ontes4r2axy Met 3,
&2 9 NEREA

Table2 Explanation of Fig. 9
[IF]=AAA1 FEFSE [AAAL] T3,
$VERB=MOVE MOVE OB T2 74 ik 4 v 7 2l 5,
$IMG #---# SEND iz et 4A 04 A=Yt THE DL A=Y
$COMPARE EEULE I ok A5, AX kS 7 —22 ) 7

7= REA R AU TR, RO MOVE ol 3
FA ARSI RUBTY, FLEEEDTS.

$WORK(NAME) = @$AX@

SAX RTFahe 7= HBAD 7T — Y HER DL T O H
PRET S, ZOLRIOT - HBB 2T, RO MOVE ©
HIRT 254 v~RA 7 2ETT, RUEEEET S,

$WORK (USAGE)=COMP

ZDHEBH COMP 7 1 7 ¥ AR5, COMP ¥4 7 T%
PHIERO MOVE OB S 4 o ~RA » ¥ 2 BT, AL
BEET 5.

$COMMENT

MEMBRIISNTHE34 0D TH7LACHR~—27%D
Fled A=Y RIEM7 74 M EIZES,

3, SCFIRFAEHHERERNT GSA « PLUS IZtERE 2 FEOHHTRE > T2,

4 HREBDOIFR

(9)9

HEERER DB ENS, [HB~R—ADF—% (LAKET T8 7 —5 35 — ) NI
—FERIDEIDERANR, FRAET - LHEETI] T THS., TITRIZH
BEDF v 7 FBETHS, bL, AlOFHKICRIZ Lo, HRDT—F 17 —>H8
ADTL BT LIZGSA 2HWTIRINT 2 70 5 ADOMSTERETL, ZORBRICX
BREF —F LHBRR—ADT—F LDF x v 7 2{TRE L\, 7288, BEORIEY,
A—F4 Y/ OREREZ DL, HRTEEMGSA TEL LI OREHETH S, 22
T, #REE 705 ADOHX RN T 585 L 2 A OERF 3, GSA TR
THDRZEDRHEED LU T BT T 2305 (LUF, #HXFTERE) Zidict

gz,

XTI, ARR—ADT =17 — R T2REMT —57 2Lk HHL
THREF « IIZL, R3CRTHERD 7 7 4 MITHRE L1, HSUET LS O8R5,
7 7 4 ML Eh 7z COBOL TERK L 7z,



10 (10)

®R3 HAMICHIIZIBRERET AL

Table3 Files in reasoning part

77ANMBHRT 74V

COBOL 7u 7 A0 SELECT 4% & U FD W15 2 iRk,
N7 7ArvETEF—, AB7 74 V2B E2EF—L T2
MSAM 7 74 v EF+—HEBL «Bl¥-HEBZva—Fk-
LINAGE &% 2.

LVI—FER7 74V

COBOL 7u 25 4® DATA DIVISION {&#k % R%.
F=sEEEF—, TOT—IOHERT L7 B EEF—
E¥35MSAM 7 740,

LA s USAGE * Kifk s 2 D 7 — % {5 T 3 E R
2RO,

aEER7 74

COBOL 7073 A0S EERERE.

4583 — F (COBOL 84 EEREE D0 b D) 23—k ¥
5 MSAM 7 714 1,

EMDEBLEDI A VITHBET 30 OFRERD,

FRAMET 714V

BIRMZEBNRS TS 7ORETA Y ERT 74 &R,

PERFORM %7 7 4 | PERFORM sy DR 7 VL2 FD,
ady 774N BIRULDBEILSFETRTH I nOEREFO7 7140V,
mrz-4n COBOL 7u 2 5 A DEEBDBEAZEEI - TRE.

CHEBODAR—AIR—DIZT B,
CHEBOBRAENFINTVE bOREBBIEL S,
PICTURE — PIC ZEROES — ZERO
o HBIETEER b DIIERET 5,
ASSIGN TO — ASSIGN
154 viCamEEEid—D2IizT 3,
MOVE A TO BC—~MOVE A TO B
MOVE A TOC
MOVE A
TO B

—-MOVE A TO B

3.2 BEEDRFISHLT

Ry — N OBEEDOBERICL TR, 7875 2A0RNOBRC X > TEERRDS
TbhaBEEBOF v /N TEB LD, 7ul L5000 EE) T ENTEHH
BEEMZ 7.

39, WMINT 2 7075 ADEENENC, 705 A0HNEED DIKRARL
PERFORM X * GO X +EXIT X IF X * SRVIZDWTDEEF A v FHET 74
AT, a¥y 27 74 NERESR) REZTBL., RV —VEBRRZ, 2574
vh oD EED HR (JAFTER, $BEFORE) 4 »sHans i, %
DFA4 VEBHE LEHNOEREZDRAALEZT =TV (UT, u¥vr7—71rt
R) 2aPy s 7 74 VEREVIERT 2. 25, #RMEYy 77 —-71V0
BHREFRHAAT, WET L0 55600NE 154 Y3TDBE, COLI2EE
AT, 773 L0FNEEIBELERL T3, FAOHAR, G, ST
(SAFTER) &, #&T» 55~ ($BEFORE) omARZMAEL .

uYyr7F—7N (B11) 239 EFsh 2 xTo SAFTER O BRIz 8 & &,
MODY —RFul S s5io TR ICET. ZOFTIX, FBEF U740
96000 5 4 ¥ B (AT, T 3HIM-oTERT 2) » o 70 s 7 A0FNEIE D BERKH



00092000
00093000
00094000
00095000
00096000
00097000
00098000
00099000
00100000
00101000
00102000
00103000
00104000
00105000
00106000
00107000
00108000
00109000
00110000
00111000
00112000
00113000
00114000
00115000
00116000
00117000
00118000
00119000
00120000
00121000
00122000
00123000
00124000
00125000
00126000
00127000
00128000
00129000
00130000
00131000
00132000
00133000
00134000

00185000

00186000
00187000
00138000
00139000
00140000
00141000
00142000
00143000
00144000
00145000
00146000
00147000
00148000
00149000
00150000
00151000
00152000
00153000
00154000

00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00185§
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00154
00155
00156
00157
00158
00159
00163
00164
00165
00166
00167
00168
00169
00170
00174
00175
00175
00176
00177
00178
00179
00180
00181
00185
00186
00187
00188
00189
00190
00191
00195
00196
00197
00198
00199
00200
00201
00202
00203
00204

COBOL #{7EZ12 813 5 Al{5AY — Vv OER

PROCEDURE DIVISION
START-1100

DISPLAY "#% TESTPRG #% START ##'
PERFORM SRINI1 THRU EXINII
OPEN OUTPUT SRV-PRG

OPEN OUTPUT SRV-JYO

OPEN 1-0 SYUT-F

PERFORM SRGET! THRU EXGET!
IF NKEY = HIGH-VALUE

GO ZEND .

71 .

PERFORM SRPRC1 THRU EXPRC!
PERFORM SRGET! THRU EXGETI
IF NKEY = HIGH-VALUE

NEXT SENTENCE

ELSE

Go Z1 .

DISPLAY "#% TESTPRG #¢ END #¢
ZEND .

CLOSE SYUT-F

CLOSE SRV-PRG

CLOSE SRV-JYO

STOP RUN

SRINIL .

ACCEPT CAWK1

IF OPTNK = SPACE

MOVE 'ON' TO OPT-A .

EXINIL .

EXIT

SRGETI .

READ SYUT-F NEXT

END .

MOVE HIGH-VALUE TO NKEY

GO EXGETL . .

MOVE SYUT-KEY TO NKEY
EXGET1 .

EXIT

SRPRCI .

MOYE SYUT-KEY TO W-SRV-P-JYO
MOVE SYUT-KEY TO W-SRY-J-JYO
IPF OPT-A = "ON’

PERFORM SRPUTI THRU EXPUTI
IPF OPT-B = "ON’

PERFORM SRPUTZ THRU EXPUT2
EXPRCI

EXIT

SRPUTI .

WRITE SRV-P-REC FROM ¥-SRV-P
INVALID

DISPLAY ' #% SRV-PRG FILE [NVALID 11
CALL 'CANCEL'

EXPUTIL .

EXIT

SRPUTZ .

WRITE SRV-J-REC FROM W-SRV-J
INVALID

DISPLAY *#% SRV-JYO FILE INVALID 1
CLOSE SYUT-F

CLOSE SRV-PRG

CLOSE SRV-JYO

CALL ’CANCEL

EXPUTZ .

EXIT

9 MI77ANPOFSEMNY—RT OIS LG

Fig.9 Program without amendment in Kako-file

(11) 11
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54> (096) &YREKEMSD (096~099)

P) ®4%—2, <3797 SRGET 1, ®EMET5 (121~125)
L_{————————G)mv—x,GOimmwﬁxnﬁmfa(mrqwi
F4> (126) X DEEAT 2 (126~128)
54> (100) & )EMEHDHD (100~101)
G) oy —A, GOXORUSE (»c7 2777 TZEND)) L WERT 2 (110~114)
[:——————F)mv—x.N3¢77r21J%Em¢6(qum)
P) m4¥—%. <3797 "SRPRC1, OB M 5 (129~133)
L P) o4 —2, »93 757 SRPUT 1, & RT3 (138~144)
F4> (134) LVEMERDH S (134~135)
— P) o#—%, +¢3 777 TSRPUT 2, &R+ (145~154)
4> (136) X DEMT2 (136~137)
74> (104) 2RHET S (104~104)
P) m4—R, 5757 TSRGET1; 2RMT2 — Lirw,
4> (105) & DEHT S (105~106)
4> (109) & DEBIT 2 (109~109)
L ‘-——F) Ny —RA, 237777 TZEND) #EHT2 — Liwv,
G) nr—R, »¢5 7757 21, #EBHTSE — Liwv,

10 oYy o F—7I{ERNER
Fig.10 Process of making logic-table

Hi-bDed5%, 70l 7 A0RNOFBITIZR 10 RTIRICITON S, B 10 DR
i3, EBO 07 A0FNERENCHEZL SND LI TFEAL TS, $4bb,
HEE 7T 7T ADFINE, BEEE TS5 AOKEPERYID &, SEE 7SS
LADHENIEREI»NDEZ L 2RT.96 74 YE»5 9954 YEE TR, K9 ICE
BRENTWBIEE BT ADFHNRBZELWOT, vYy 77— VOB >
BTI4viczhdrey b5, 99754 ~Hizd PERFORM XZ2DT, ZI»d5E
D7 ADHENRKICERENTVBIHERL 3, EEO T /7 ADFHNE,
Z®D PERFORM X CHETENIBELEBLZOOCELWL,. 22T, a¥yv 777
AN ZDBREDHIET 4> T 74 VIEHRESI&HL, udy 77— 1t
v RT3, ZZTEDNRTWS [*%)Dr—R] w3 i,

P) /%5275 7%, PERFORM X THITahB 7 —2A

F) 37578, 70755050 TETENSE 7 —R

G) 872777, GO XTHIESE > TETENE T —A
DEy—A%RFT, Zhi&b, LREO3ITF—2A2FBRBLENS, Tus/7508TE
TTulS ADRNERFIL, ThCF-oTuPy 77— VOB A Y KT
AvEEYPLTWL, GO IBIN—THERZI>TEBHATIA4A VICEEDD S
B&E, 2EEMEEERLZY, 10 TR, TBET2->L20] w3 ERTE
LTWw3,

DD BEFOBER, ERENZOMBH 11O Yy 7 T—=TVTh 5, #Hmikid,



COBOL B{TfFRc 813 5 ATHEMY —LDIEER (13) 13

BIks 34y BT 34y BREy

00000 00001 00000 00000 00000 00000 00097000 00099000 00097000
00000 00001 00001 00000 00000 00000 00121000 00125000 00121000
00000 00001 00002 00000 00000 00000 00126000 00128000 00126000
00000 00001 00003 00000 00000 00000 00127000 00128000 00128000
00000 00901 00000 00000 00000 00001 00100000 00101000 00100000
00000 00002 00000 00000 00000 00000 00110000 00114000 00110000
00000 00003 00000 00000 00000 00000 00102000 00103000 00102000
00000 00003 00001 00000 00000 00000 00129000 00133000 00129000
00000 00003 00001 00001 00000 00000 00138000 00144000 00188000
00000 00003 00001 00000 00000 00001 00134000 00135000 00134000
00000 00003 00001 00001 00000 00001 00145000 00154000 00145000
00000 00003 00001 00000 00000 00002 00136000 00137000 00136000
00000 00003 00000 00000 00000 00001 00104000 00104000 00104000
00000 00003 00000 00000 00000 00002 00105000 00106000 00105000
00000 00004 00000 00000 00000 00000 00109000 00109000 00109000
99999 99999 99999 99999 99999 99999 99999999 99999999 99999999

OO OO0 O0OO0O0O0OO0 00000 0O

Bl ALy oT—TAnI TR}
Fig.11 Dump list of logic-table

Uy I T—TNVORETA VR T I54 Y DEDF 4 ¥ 2IFUICRTWL T,
7al s ADTNHDONOD, TbL, YIDEHEIA v EBT, Ficl 54 o7
DHRLTVE, FAVEEBNKRT S4B LL BNIEROMES A > 2115, &
WO ZERBRVRT I LT, HRBIERO S OS5 LADFNIZE > AT RITS 2
EBTES, T4 FBEH 99999999 13T — SN DR T B EHKT 3,

4. IV =L OB
RREEY — )V DR % B 12 12K T, JEER T3, BITiHR £ Tic LAKET ciEdsh
T2HI#E DB Y — A0 5, HRWMOAN &% 5HZHDB(KALET 2 >34 S TER &
TRGEEY =NV DA TV 27 ba—F) 2ERT 5, RIEEY —LVOEBOTE I, Z0
HEBDBD—D>—20OARBLFNSDHAELHITL > T E 3,

—7, #RBEMOOLE» 5K S,

1) FEEN &Y —A70S I L0275, ZZTRNKTITS6D 70y
FANDE L RIERERIFL, ROTEBTLELRLTWEICRIET 2, &7,
FEER - HRY —RA70S 7413, RIDIML7 74 VDL~ VIZHE> TIMTL &
ns,

2) MILAFEEMTOS 7 L0RELFEERABOEME: R DB D7 —43
=) BEBT L, MILLLFEBERT0 /S L{T8282L, ER7 7
ANWEERT S, Ef7 7AVDFRD 705 213, RIEY —AHBIEBELWLE
EDAST:7a /S ATH S,

3) E7 7ANDTOSIAENMLLEFHBEED OS5 A %REEbE TR
RHEMERDIHL, ZOMBREEZEHL MG 74 VEERT 3.

4) ME7 74NV EDER, EDTAVBEDLI SR> T ILEDHERE E &
b, BRNICFzy 7 VR M EHENT 3.
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HNELER

ME DB
V—2

V=X

'
1
E FISER]
; 7975

MADBfEK| womr | [ O

FEE7740 l@ @
YERE FESTHRMT

7/
o mI.
TrAN 774N

7440
ek 4<)

XFEE
774N

; wapmm | (@

Fzv7 s
WAL

12 #®EEYV—IEBRR
Fig.12 Configuration of kensyotool

5. 1RIEY—IDORE

BITFEOEMIREEHRESE L THE LD ER 13 I2RT,

ko 7u s ABITIR, 13 0ERORNATITo Tz, BIFOXERRY —v
TRESEXEERITERV D FEESLETH Y, FEEFROERE —DO—
SB35 %, RIVED IV IS4 VY A2 KRECHENITE, 7ov=7 DY) -5k
BHEEFICKBVAIN2EHTES2TF v 7T 5,

SEBIEY -V ERD AR TS0 7 a7 5 ABTIRK 13 DERIOFNICR 5, F
BEEE* b EROLEARI YA VY R OHH, BEUBEF v bk
B, FuYer b0V —FIREEMDB 2ERL, BEFRRIEY —L3HNT 3
FroZVAL2HLEZFBELRITI., Fxv 7Y R MCREERRSEHRICRES
NTW3s0T, RRORAEZ—ETIEET 2 I LNTES,



COBOL B1TfE¥ic 115 AT R Y —VOfERK  (15) 15

% ] 4\
SR : N
A sapm
F 5 E 5 FAEE |wemmmn e ;
az.sfn E
UEgS : ;
Bfzw2 : ey — v E
‘ HULOK ? : w
NO ! NO
YES : YES

13 EETIROLEEREF

Fig.13 Comparison between new methods

6. IV —IOERG

FITCLBEZ DD, FBEMS v 5407 740, FEERS US540 7 7
AN, JIFBDB 7 7 ANVDEDTHS, BEHBRR M IIRTHDET S, ZOKD
FEER « FEERO 7077 40K 15 IRTREZE T2 L, M161ZRTYV A
BN ENS, RIER TRINERF 2y 27 YR M) 28T, M3 DB J001 22w
T, BIETREEFML IEFMD 7228, 2MIELIBESRTHEr-7] 2%
Mz, BEEZ BEEHF=v 27 YA M) 2RT,

D 20054 YHOBESTRETEZWHERFICEBERZENATVS, b LI, MM

DB iz WEIER21TH>TW53,

2) 25074 VHOBETNEEHHOBERETHE bt> T3,

3) 300 74 YHOBETREEMBENZ SR TR,
ZEEMB, TO®, FxyvIZUAMDAY—JIZH-T, Eoi2FEE « Rl
FHEEEFRELET 5.

. i & R E
20 THRARIBECHATES LS ICAIOEZ 2WMY ANTE- 72 2 & TREE
V=V ZDbODERHKGEER Y, BERMCRETTY 7 MZEDE AR
DB 0ifla &Y Ll 2 AF DB O I CHL L Sk o7, TOMBMDB D
HAGDERE-LCHHTHY, HAGLT L TAEBRE2RCTHLEXZ
272Kk, %, HAF DB OHAELEPHER DB ORBHBESIELSI L d, K
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FEEHEARH | &5 XXXX [IF]=J001
$VERB=PERFORM
<EERED $IMG
#PERFORM $AX-SEC ? #
$END
CKIR, e > $COMPARE
PERFORM xxx-SEC:----- $AFTER
EWI L A= DET, $IMG
IF xxx=1 #IF @esAXe=1#
v R IT > TV B8, _— $END
f=, % 'TNOT=, $COMPARE
ZISET 3, [THEN]
(x x xI3Z&FHAE) $COMMENT
$INS
#IF @3AX@ NOT=1#
$END
{END]

//ﬂ\\\\\\_,//

X 14 BTEEOEERBREH

Fig.14 Example of amendment item

Y —VORKICFERMZ B 2 ER—Y%w, ZORKRE, ERNGEXIREDEY
FHUATHRIZITZ ALY, ERFHCECLTREL RIBCEREINS LI
oz,

LAKET QIR THBROARDB 2E2 2 BN TE 5L o Th, PIRIETARTE
BWFEEEBH 20T, V—VOEFNGEEE2 22— VB2 ELEBITRE
STWRY, 72, BRTELWHEBOGNEIF I =Y FEERL TRHLL Tw3,
FRTETHDLY R VWEELRFEEEHEE2Z Lo b IR TIERBRTEL LI
LTWwZER, IhrsDHFETHA.

Al D% 2 % COBOL THEBRT 3 12 » 2, #EmiBEHE RIS &£ 2 sz 2d,
BEXFRERET 7 A NVEEZLELR T ORI LLFER, BREIKE»S5E 2
TRYUME - eBbh3, L, Y¥hsTFRIRINTWIZ L1508, NIRRT
ERILNBELDER ST, SHIZa—T 4 Y IOREL 2K - T, LR %G
THLEBDHSS,

2.2 i TR B LTE S L3 WHEo T 0l T L0FAEE I BEEIZ DL
T, 9Py 77— NefoRERO L A TEBTE L, Lrl, JOARET
5 ik o THEIRICAERMEN» 23, oy 7 T —7VOKE SHERBHOKR
EXHBENZ LLIMELEB-TED, IhsOBEEBSEOFETH S,

REEY —VOSEROTREEERERD L S XEZ THh,

1) XEEHY -V TRRTHE, FBIEMEE - RIHEELZ 25,

2) HWERESRIZ O IAREN - REET ADT, YATABITRI TR, BE



COBOL BAT{E¥z 51 5 ALISAY —VOIER

FIELERT 70 77 2

FEEHT 7T A

I
I
PROCEDURE DIVISION.
P-ST.
IF CHK1=1

MOVE 1 TO CHKI1-AREA.

|
PERFORM CHK 2-SEC.
IF CHK2=1

MOVE 1 TO CHK2-AREA.

I

|
PERFORM CHK 2-SEC
PERFORM CHK 2-CHK.

|

I
PERFORM CHK 3 -SEC.
GO TO  CHK 3-PROC.

|

[

CHK 2-CHK.

[
IF CHK2=1

MOVE 1 TO CHK2-AREA.

I
CHK 3 -PROC.

I
IF CHK3=1

MOVE 1 TO CHK 3-AREA.

|
I
PROCEDURE DIVISION.
P-ST.
X IF CHK1 NOT=1
MOVE 1 TO CHKI1-AREA.
|
|
PERFORM CHK 2 -SEC.
X IF CHK1 NOT=1
MOVE 1 TO CHK2-AREA.
|
I
PERFORM CHK?2 -SEC.
PERFORM CHK 2-CHK.
I
I
PERFORM CHK 3-SEC.
GO TO CHK 3-PROC.
|
I
CHK 2-CHK.
|
X IF CHK2=1
MOVE 1 TO CHK 2-AREA.
|
CHK 3-PROC.
I
O IF CHK3 NOT=1
MOVE 1 TO CHK3-AREA.
|
|

(17) 17

15 RV —LORINRT OS5 LAOIEER

Fig.15 Program without amendment and program with amendment

DTS5 MREFEE « AECISHATS 3,

3) NEMHEES 70 ST ADN EIE D BEER D 2 I B, 7%y JED
707 AETCIGHATE 3,

4) BIEDSCEMRNTERST1Z ASCII COBOL fRHT L 90T & 72 \ads, & DS % fth S sE
DB TE 2 DR 2T, COBOL ANDEEOBITELIC b2 3,

E b Y
ReBIRHERE LB L LEVWY AT AL AlOY A7 AMESEF BRI AN Z L B
i, EQIBFLL I ETEEY, Lr LEBELEIR, Swbws Al FSE.AL
A~y r2RviznT, COBOLED—MMnEBE2AVTAIOESOA %35 H
LtV AT LB, FILOARERL WS, £, ZOFRCE-T, RIEY -1 (S
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IV —v ) 2 F (BRIER)
VAP FNA (xxxxXXX/yYY)
CGfFES CRREEAE R CHIBEED
Joo1 X 3

KEEy—n) A b (ISIEHH)

Va-T A N4 (xxxxxX%/yYyYy)

K540 KA A= <BhiE>
200 IF CHKI1 =1 BimLsE?
200 IF CHK1 NOT=1 HipR LA X ?
250 IF CHK1 NOT=1 HIBELTTF &
250 IF CHK2 NOT=1 BMLTTFEW
300 IF CHK2 =1 BB LTTF&EW
300 IF CHK2 NOT=1 HMLTTFE

16 #RIEV—IDHHN XM
Fig.16 Kensyotool's output list

B 72 W AER L BTy — ) ot s B BRIz < %D, ERXSIEAE DB O
M REASDOEREI CHED I ko, ZORAR, —HuEY —LIZbRWIE
EOELTHSI,

BIEY — VO RARIRIMEL I Fice g snw, BTV X MEIAH DB icit-o7z
BIERRLIERT 50T, BIMEZINCRIEY — V2T, FEEFREOKRE
RENTER D, £7, BBELRAEHDB 2ERL TEHBIETETI NG, BITT
2V AF LAOEAAEZECAVSL I LB TES,

AREERLED ZHRCT ERVBTY -V (BITRY —VOREE  fERY —
NMABIEY — L) 12, R5F - HIBESOEZC TS ) TETL S LS ER
REBEINBZNETHSS, FETE, FEINGEEOERLEV I BERINLT,
PEROHAE L 3R o7 AlOEZ Z]D ANS LW RBEBA LN, I3
BEO—FBRICTERW, e al, Lol Ed R, ANT—F2KX5IET
FUY =3 XERBECHELS LWV 2R, EHOY —Vo/EEEL—D
TEETZ LI, ESORSLIcDRS, SHb INsDORATML, B
BONABERLHEAEREOE—EE BB LY —ED 2T, HBRIZ»HDTETHS
TITHEEHS LTWwERW,







UNISYS TECHNOLOGY REVIEW #1295, MAY 1991

Fortran-to-Cobol F 5 XL —4 DEIFE
The Development of a Fortran-to-Cobol Translator

M 4% f1 =

BE # Unisys ¥V —X 22001100 OFEADE» & D2 —¥iziz, FORTRAN THEHTHEY
27 AEEFELTE S L 25007 e, Le L 54 H TR, BHEHETEI: COBOL
TERT B I EBYRDEIOL I CE>TWS,

FORTRAN TE»hBED YA T A%, 5L PRVAKFTCOBOL DY AT Al
LRTE R LN, LuI—XBNHETE2OLURTHS D, FEDIAF2-F (A #)

: b, FORTRAN 7u 25 .% COBOL 7u 2 ACHEMWCEERZ2E SRRy — v
DRfERS Sl

WHTIR ZOHF L uERAIHL, Al vy v B XU AIEERERL, [FTC(Fortran-to-
Cobol 5 VALV —%)] LMERSELEY — V% KS-303 (Explorer 11) ko LISP 3T
BISE L7z, %72, Hb¥ T Y —X 220001100 & KS-303 5 HBHE I U TRBHER L
»BERAYAT ARBELRHEL T,

CORE, AMTREEE TICH 8404 (ZEHETO FORTRAN ¥V —2 « A7 v 7HTH
172,000 A 7 v 7) DREBEREEBREL T3,

EIET, SHEEES 2t s N FTC F 2 Y AV —S OBBEB XU ZD YR T LADERIC
SVBTHRARD L kb, BECOEMEELEL B LIS, S, RREROME, %D
I OWTERT 5.

Abstract Among early Unisys Series 2200/1100 computer users, it is not a very few who have counted on
the FORTRAN language for their development of business data processing systems. Nowadays,
however, the use of the COBOL language has obviously become very common for business data
processing applications, naturally causing user needs to emerge for a practical systems conversion at the
least possible cost from FORTRAN-written programs to COBOL-based versions.

In response to a certain key user’s recent request for Nihon Unisys’s new offer of a language
conversion tool which helps to automatically change FORTRAN programs into COBOL ones, a new
challenge to Nihon Unisys, we have developed a language conversion tool called the “Fortran-to-Cobol
(FTC)translator” with the use of the ISP language on the KS-303 (Explorer II) through the adoption
of the Al method on Al equipment. And for the user’s benefit, we have also built an operational system
which enables the Series 2200/1100 and KS-303 to work together automatically to proceed with
conversion processes. ‘

Its use by the customer up to the present has resulted in the successful mass-conversion of nearly 840
programs (which compare in volume with some 172,000 program steps in terms of pre-converted
FORTRAN sources).

Besides sketching the FTC translator now available for customer user and its operatations, this paper
also refers to the evaluation of the conversion quality and other problems which remain yet to be solved

in the light of our actual support for the customer program conversion.
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Fortran-to-Cobol b 7 Y AV —% DERF (21) 21

1. & L & I

—RDZ—H « YATFLORICBWT, Fuls25BRT 00 ERAINS
BB I BAfTET E 575 FORTRAN, EHEEHE 5812 COBOL 23 EHIC 2 > Tw3, L
Lyt S HHD ) —X 2200+ 1100 DFBADEN» 5 DKFA VT4 v e 2—PITid
EEHHIZ COBOL Tid% { FORTRAN 2fHLTWwW3 L2325 D, LrbED
TYRAT LDOBBENKEY BEFAT Y7 E2HZ3).

INoD2—HTR, BROZ : TIHHEZ THEBCALRETHY AT AOHRKLH
BEDZEH, BT HIRE, ¥ R 7 A DR5F % FORTRAN TR LT Tupkidiid
Zoigv, LrLass, HBHHEHOLDO—RNLEY 7 b7 2 7EHIR VAT LD
FFAEROHRISHTIX COBOL O NBHTHH I L ERERT 5 &, TR
A=W ESDTYATLEMFLTHWL LT, YRAT42EBRTEDORESETHY
FORTRAN 1795 2, #1212 COBOL ICT 2227 2 S H 3,

SELSHD L —FTHE AL SHITYAT L% COBOLHLDY R T L EM
3 57:%, FORTRAN TR L/ X574 % COBOL it HIWEHT2 S v AL —
S OREFBEREBENL, Al Yy CEBEFEB T2 2 ez, [FTC (Fortran-to-
Cobol P T AV —2%)] ERRREELELY — V% KS-303 (Explorer I1) Lto LISP
BEETHHEL, VYV —RA%{Tore,

Fiz, BEETY Y —X2200-1100 & KS-303 2S HEINCHIE L T, BITFITRTZH
FREZHED TRV AT LAEMEL TRELL, ZON YAV —7, JIAY AT A,
AY 7 o =27 ERILTFTC Y X5 A LIRS,

O ER
FETHREL TW3#12 540 FORTRAN (ASCII FORTRAN) v o<
LD B, TNy FROFITEBMIEAREL TS,
@ ZEHFELT .
LW, #7100 ROBITEME TV E D, RTHOTHR %S K 840 KD
ZHaEEL T3, (FORTRAN o235 A #7172,000 R 7 v 7— ASCII
COBOL %7213 H23E COBOL 7’u 7" 5 A4# 340,000 A 5 v 7)

2. FICL AT LOERE
SERIFRCRE LA FTC Y A7 44, ¥V —X 22001100 ® FORTRAN 7u
L5005 COBOL 7075 LAY —RAa—FERETI NS VAV—F L2 %X
BIDEAY 7 by 27 ofRE N, ¥V —X2200:1100 & KS-303 A &b
52 EICEDEENT B,
FTICY AT L2RTBY 7 b7 27 ROEY ThH 5.
1) KS-303 LCTEEN T2V 7727
*FTC + 5 AV —%+---FORTRAN 1/ 3 A6 COBOL 71 /5 LAz
— FERETI FTICYRATLADHEY 7 by 27 TH3, AEICDWTIE3
BTN,
W= e AV 5r. FTC b5 ¥ AV — % 23T T 3 O LER IR %
BEATL T, HRR—AEEKT 3, AT DOV TIZ 4T TRRS,
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« Explorer Kermit--++++> ) —X 2200 « 1100 £ D 7 7 4 VEREZ{TI.

« FTC daemon--FTCF I VAL —F L)b—ib+ T 34 FOFTEEEIT .

+ 1100 daemon-++--+ Explorer Kermit % {#-> T3V —X 22001100 D7 7 1 )V
HEXEREHET 5.

2) ¥1)—X2200-1100 ETEBEIT AV 7 bV 2T

+ &) — X 2200 - 1100 Kermit----- KS-303 £ D7 7 4 VEEEETTD.

« Pickup-Zia% EHT 3 70/ 5 AOEBREREERT 5. ZORKBFRIZ
FT 70T T bV —AR IHETRBAIMEREABTLT20D0TDHS.
Explorer Kermit & > Y — X 2200 + 1100 Kermit i3 4#t2342{t 3 158 7 b
L7 TH5,

FICYAFATCHAT 2V 7 o =7, An—F o2 7O#ERK 1, SEOFLIC
B AEHOMN (EHPR) BK208EY TH 3.

UNISYS @) — X2200 - 1100 } KS-303
Pickup 1) —x2200 - l 1100 daemon
1100 il

Kermit U

Exploror Kermit

v
FTC =L+
FIARV—F T4 7

FORTRAN COBOL ﬂ ﬂ
Program Program FTC daemon

EEATHIE < T—FDifih

1 FIC AT LEE
Fig.1 The outline of FTC-system

3. FIC b5 AL —%

3.1 FIC + 5> RL—9 DHHH
WHTRINETYH, A—OSETHESD ST LeRERTI Y N—Ya ¥
2B (72 & 2 1T E D & WA A 3L LT3, La»L FORTRAN 2»
5 COBOL ~DZEf k% 2 135813, SEBEMOERO I DRMICERTER Y
BFHLOBFLHY, BT LOTREFTTIED b LILE v, B
Ha—ROEFIER->TLEYL, 2BOBFIMZI2b00 I »EEERS.
FTC } 5 VAV —% CREBEERT 21DICTF A= VAT LAOFBRZHRD

AN bDEHE>THS,

3.1.1 {ABEHABRDEH~—AL

FERDREERI L 5 v ALV —F D% i3, EHRRICR R V2 —FEEOLHBAFL
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. |
FORTRAN, . S A !
LASEAS ""<zu 7‘7#/ 2.PICKUP *<23ﬁ1uiﬁ>®l‘ LA | LR

74 b = (SOBOL

702y <:

UNISYS1100/90 3 A 7 A

3.1

|
|
|
|
]
|
e :
|
|
|
|
|
|

| |
(FTI\)IA‘LU : T
COB FORT RAN s KB
| ( . (
| : YAV A (N?&u) 1ﬁﬂ4>
TSX1100 ! I
DD/D ! |
————————— |
I 2
£t [ )
B !
]
I

VA:VAFN

|

!

I

| 4.3 340
|

|

|

UNISYS2200/200: 2 7 4 KS-303: 27 4

2 BREOEBON
Fig.2 The flow of user’s translation
FELIHE, TO2—FHZ IS VAV -2 2308 L THEBIGER NS v AL —2
ZERLTWS, ZATRRO &) 2HBENRELTLE S,
- (ERISCER S Z HFe &
BB KB NNTDHE
* BUED 72 D D EE P RS E
< BRERUCRST (BEBHGR 2NN 7 HIE) 23A - T H EBISOSERIC KB E ¢ 5 2 &
FTEZW
INSDOMERFRTI7DICFTC V5 Y AV —F TIXABBER 2 FER L 2\
T, bLa—FEFORMRAELD - 7358 @R DR %2 TTT 2 NE 2 HIH
—ALLTHHIERT 3.
2 &£p3—F®COBOL 5 L 203K
FORTRAN TiZ7 74V« VA—RREITO S5 4D VA 77 b 2R THEICHE
Fle 322 enEL, ZOBEFIRDODH2 7 14— FE2ERT 3 BSRERTIERZ TR
5, BCEOEERMLIZOTIEIVA 7Y b BBACERL 23 Ez o7,
EH—H2 b DN TETLEVRISLLDESX>TLES, Ll COBOL Tidsdk;
VAT D b RFIICERL T HBATHERT 3. 2D COBOL 07— b Fl
REEN T2, BRFFCEY|ITRIB L2 v A 7Y bic COBOL 07— &k 1
A7 25222k, BIMIETCRALLETIINDOE 7 1+ =V R EXRET 3
COBOL 07— HEDARICEERZ 3,
7z e 2, RO H - BEE
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INTEGER 1(2)
J=BITS (I(1), 1, 18)

Ih%ZDE % COBOL E#T 5 :

01 L

03 I-1 OCCURS 2 TIMES.
05 I-1-1 PIC S1(36).
05 I-1-2 REDEFINES I-1-1.
07 I-1-2-1 PIC 1(18).
07 FILLER PIC X(2).

01 J PIC S1(36).
MOVE I-1-2-1 (1) TO 1J.

R0, B OF -5 RRBEHER LD RZ>TLED,

L ZOEFI1WCkD COBOL o7 —s &8s 527275k,

01 I
03 RIRITU PIC 1(18).
03 ZANDAKA PIC 1(18).
03 FILLER PIC X(4).

BITS (I1(1), 1, 184737 —2yHBE2Ex 7 —/RRBR»SRET S &
BTE, ERTHI-Fik

MOVE RIRITU TO J.
ETBIENTES,

Dk 5 zrehl:F—ERONET 57— HB %2> T COBOL 5 Lw»
Far5 LRERT B, ZOERKI—F DO COBOL HEALREBRITHETERZ WL
5, FTIC 2 YAV —F 32D %  FEERT 50 Tidz {, COBOL D> EFEH
BEORHEEL T2 — FPERET-> TEBOE % BT 3,

3.1.3 ZEROAEN

HEXZFTRERT 2 DOFRBTREL, HOXERZTNUEERTE RV
&, FOMOEHM L THREBARBLL ZTAEE 52w, 72k 2, RO FOR-
TRAN a2 5 A43% D

INTEGER 1(10)
DO 20 K=2,5
J=J+1(K)
20 CONTINUE
By 1RO TF -y e2 517235k,
01 L
03 TOTAL PIC S1(36).
03 ZANDAKA OCCURS 9 TIMES
PIC S1(36).
DFE, B COBOL 2 —F 24K L &5 & LT HEFIER IK) STEME
@Eaﬁugfﬁ@t&n—&lﬁﬁ%%ﬁﬁfé v, LALBRZFEK 7077 A04H
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DINEH > TK OBV BEHEETRTHANSL L, KOEIZ 2055 FTOMEERS

ZEebdb, VAT MNORT 2,55 ECARMEBOT — 7 HE %3 L ZAN-

DAKA 2BIRT 2 L85 T&Z, ZORDERT L7053 03RDED T3,
MOVE 2 TO K. '

LOOP.
IF K>

5 THEN GO TO SKIP.

MOVE K TO temp.

SUBTRACT 1

ADD ZANDAKA

ADD 1 TO K.

GO TO LOOP.
SKIP.

FROM temp.

(temp) TO J.

ZD L3 COBOL VA 7V b5 2 dhihE, &2 XOEBFREMOX» S

FoTL 3B,
3.2 /i M % #

HEREBNBEONLERLL COBOL LA 77 + DIHEE, 22— FTC F5 v
AV —F 52 2 /BEOMMMBEHRZ TR THRA_A— AL THEBENS, (TR

BEUTDObDHH 5,

VA 7Y MCBET B 1ER

o JU— I
* ZDfoEHR
3.2.1 LAPYMZET 3158

VA7 MY 2 EWIRER - FO COBOL{LTHAT A va—F LA 7Y
FMeZDVATY M EERTE7 7 ANVERBI 0S5 08%THB,

3.2.2 I

]

W=V iIEBIERRNE 2V — Va2 R L TR T 5.
V=i R 1 O@EY) TH A,

%1

N=I&%

Tablel Rule command

N—NEnsy

# fiE

FTN

FIND
REFER
CREATE
STORE
GENERATE
DELETE
REPLACE
MODIFY

IF
LISPRISOF Ui L
RAX

N—NVHROXDINY — o 2 BE
REBF — 7 N DL
WERF — 7 VD &R

PR T — 7 Ml % 454K

HERF — 7Vl 1648

COBOL X % 4 1%

FORTRAN 3 % Zffart fim & B% <
FORTRAN X % COBOL Xz il ffs
FORTRAN X % FORTRAN X iz it {4
FHCE > GERAN-VOREE LT
N— N DT LISP B % ETi%ME 3
N—VEH (AT S
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W—VIZRIROBDMH 3,

1) BHIUEENL— e FERINE N — ik FORTRAN X & U LBz HER %
FTC + 5 v AV —2 ORET — 7 Mzt 3 2 k%1857 5. FTN X THE#&K
IEDXE L 7 5 FORTRAN X% R 217, CREATE X® STORE X ClE#R%
"7 3.

2) BHENL—N- #EL—NVIE, b DO FORTRAN X &L 23 \» FOR-
TRAN XwwEE#1z 3 Hgkeignt 5, FINXTEE 2 OXG %2 % FOR-
TRAN X %# R >y, MODIFY X T# LW FORTRAN X icE&#x 72 b,
DELETE X TAELZ X 3 FHx G0 56447,

3) ZEHar—iveZEHaL— i, FORTRAN X5 COBOL X~ADEBEHZ %
535, FIN X TCE &z o®R L% 5 FORTRAN X% R>iF, REPLACE
XTYAT AL BEHEIHIL THEET 5 COBOL Xic&E &1z 3.

4) WA= HAgv—niz, FORTRAN XizidfEw X 5 7% COBOL XD 4
REEBEERT 5, GENERATE X CHRAME2 T 7 ¥ 3 »ix COBOL X%
ERT D, 2oy a7 7 ANVERERH . 7 7 A VERH - YIHEET2
—F «RTRETa2-F2535,

3.2.3 *fhn1ER
Z DO FRCIZE S0 S T LADEEAZ - V—VEEE - LISP H#23H 5.

1) Bl7Fur3r80E%# 213 FORTRAN &£ COBOL O AD 70l 7 hip
SEA—DRIFa 7S A2 UHT I ENTERWLY, AERKZAZTHFIOR]Y
u2' LeARETIHETERT 5.

2) VBRIV F VAT U NDEE, FOVAT Y N EBRIRT 20D Gk
ZELART 3.

3) LISPE#HIN—VOFNSHEUH 3 LISP B 2 —FEETHATE 3,
NV—NVTERB L ENRZOWERRABRH 2 /BEIIE, V—NVOFpSEE -V
FCaR U7z LISP B 2 MEOM Y U TR R E(TT 5,

3.3 FIC + 5> RAL—4% DEHNE
FTC b Y AV =3 DEHIZ, RO LI BFNTEHRL TV,
FORTRAN Y —RX « 70/ 5 A

X fEAT FORTRAN 707 7 L ORI 21TV, RRRFRRICERT 2,
I

E 21 D= FORTRAN 70/ 5 AZBENL Y TV —F v REREET B,
i

FLOW ANALYSIS V=7 DR, RRORD BLEOHBRERANS.
!

BERINE ) —VET HRIEL -V 2 ETT 5.
i

BHL—VET BEV—-VERTT S,

I
FLOW ANALYSIS #{EL —VCFORTRANX BB sz o heihéwe, BE
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FLOW ANALYSIS £ DET. L —VOETFHZHIBEI
BRETEhZL,

Lva—F LA 7Y MR O 1HHRNEN VTRV 7ANDLIA—R L AT+ E
TUFHE D2 MOV A 77 b RS T 3,
Q@ BEBI2VTEE7 4 —AFBLAT Y rDOEYDHEBII—

BT 30T~ D,
L — VBT FORTRAN X #H#EN—VIZE-T\ T COBOL Xiz# &z 3,
)
COBOL 3ty v — 3247 HEAL—LIESWT COBOL X 24K T 5,
l
COBOL X # COBOL X %7 74 NiZH 1T 5,
)
COBOL V—~A +7us 54

3.4 & #H @

i 70 77 LB TRHINEROEDREILAFREERAT 2 L, YD LS

RERT 2R TH LS,

H3DFas 7 L%2FBTA20RRY:D, ZhCKRONGHREER 3.

1) B9 2Z 2.4 FTNSUB % COBSUB il &#12 2 (4),

2) BI”u 7. COBSUB % CALL LTW3 X %L STA TRAIT3, 2Dk
EGIBERTHY, ? ?AIPCT Ti#BI3 3, STA»S 707 F 4%l T,
STBitwv+¥5X%L, ?2INPlIZ=y F T35S 3.

XB "RULES”
RENAME
SUBPROGRAMS
PROGRAM TEST - - -
INTEGER PCT ( 10 ) ( "FTASUB COBSUB® )
BITS ( PCT ., 19 , 18 ) = LOC ( IBUF )
CALL FTNSUB ( PCT ) E:gﬁgﬁiﬁggk‘“s
RETURN
END ENDKB
[X1 3 FORTRAN 7’07 5 4L0Of) 4 BI7AS5LBTERA
Fig.3 Example of Fortran program Fig.4 Rename of subprogram
KB "RULES"

RULES
(K& {8 MODIFY_COBSUB
(FORTRAN STA "CALL COBSUB(??AIPCT)"
FORTRAN STB "BITS(??AIPCT(6),19,18) = LOC(?INP1)" :XEY STA :BACKWARD)
=>(MODIFY STA "CALL COBSUB(??AIPCT, INPL)"
DELETE STB))
ENDRULES

ENDKB

5 FORTRAN XnEi (MODIFY) # X U¥HE (DELETE)
Fig.5 Modify and delete Fortran program
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MODIFY X T STA ## L\> FORTRAN iz E#17 5,
DELETE XX T STB %#(kx3 5 (K5).
3) EIZ’w7 5.5 COBSUBDSEBDVATY 2525 (K6),

KB "LAYOUT"

SUBPROGRAMS
SUBROUTINE COBSUB ( PCT AREA )
01 PCT.
03 PCTX PIC X(20).
03 PCT6-H1 PIC 9(5) COMP
03 PCT6-H2 PIC 9(5) COMP
03 PCTY PIC X(186)
01 AREA.
03 AREA-1 PIC 9(10) COMP.
ENDSUBPROGRAMS
ENDKB

X6 BI70J54 COBSUBMSI¥LAPIH
Fig.6 Layout of subprogram “COBSUB” parameter

CONTROL DIVISION.

copry CTL-DIV OF COB.
IDENTIFICATION DIVISION.
PROGRAM-1D. TEST.
AUTHOR. KS-301.
DATE-WRITTEN. 08/28/90 19:09:18.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.

COPY CONFIG-SEC OF : COB.
DATA DIVISION.
WORKING-STORAGE SECTION.
01 IBUF PIC S1(38).
01 PCT.

03 PCT--3-1 OCCURS 10.

05 PCT--5-1.
07 FILLER PIC X (2)
07 PCT~-7--2 PIC S1(18).

01 CX-0 PIC S59(10) COMP
PROCEDURE DIVISION.
COO-MAIN SECTION.
COO-MAIN-ST.

PERFORM CI1O~INIT.
PERFORM CZO0~MAIN.

COO-MAIN-EX.
STOP RUN.
CLO-INIT SECTION.
ClO0-INIT-ST,
CALL "FTNINI".
CL1O-INIT-EX.
EXIT.
C20-MAIN SECTION.
C20-MAIN-ST.
CALL "LOC' USING [IBUF CX-0.
COMPUTE PCT--7-2 OF PCT (6) = CX-0.
CALL "FTNSUB' USING PCT.
C20-MAIN-EX.
EXIT.

T Zhi% COBOL 7075 Lnf ({HhiEsEieL)

Fig.7 Example of Cobol program (non added-information)
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CONTROL DIVISION.
CoPYy CTL-DIY OF COB.
IDENTIFICATION DIVISION.

PROGRAM-1D. TEST.
AUTHOR. KS-301.

DATE-WRITTEN.

ENVIRONMENT

CONFIGURATION

corPy
DATA

WORKING-STORAGE

01 PCT.

03 PCTX
03 PCT6-HI
03 PCT6~HZ
03 PCTY

01 IBUF.

/
PROCEDURE
COO-MAIN
COO-MAIN-ST.
PERFORM
PERFORM
COO-MAIN-EX.

03 AREA-! PIC

08/28/90 19:02:58.

DIVISION.
SECTION.

CONFIG-SEC OF COB.

DIVISION,
SECTION.

)
COMP.
COMP.

OO0
D W W >

(20).
(5)
(s)
(16).
9(10)

9 v v v

DIVISION,
SECTION.

C10-INIT.
C20-MAIN.

STOP RUN.

/

C10-INIT

C10-INIT-ST.
CALL

C10-INIT-EX.
EXIT.

CZ0-MAIN

C20-MAIN-ST.
CALL

C20-MAIN-EX.
EXIT.

X 8 Zikik COBOL 7075 A (Hhmi#sd(t)

'COBSUB’

SECTION.

"FTNINI'.

SECTION.

USING PCT

COMP.

IBUF.

D

(#2)
(#3)

Fig.8 Example of Cobol program (with added-information)
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TmEHREELTCERBLAGS (M T) L 5XTEBRL LGS (K 8) RS R

DEiTis,

1) 7—%3B4PCT L IBUF &t LCH|72 /5 .4 COBSUB D5|#Hov 4 7

v EERBETS (HD.

2) FORTRAN X“BITS(PCT(6)--"izx$fi53 5 COBOL XHERK & g\

#2).

3) El7o/Z .4 FTNSUB ® CALL X#$ COBSUB » CALL Xiz{ & #fth 5

#3).

4, HE~R—RANOEIRHH
4.1 MER~R—2AORE

HMBAR—ARBEOABROREHTH Y, RAMIZh T LISP TERAL 270

TI7LTHE, ZOTATIARIRELBITZob3S,

1 RMAINEREIEICNV =V« TR, SHERTIMBTHS. THIERBT —
TNET = 2RBE LY TEHTXEDEIITH LD LISP 70/ 5 L ThH 3,
BRIV SEHERVHT 2 —YEHEMBER LI LISP 7’0/ 5 4 ThHD,
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LISP g ZEm<y (defun) THRRYIL-TW 3,
4.2 = aonR4S5
HINERIZ 2 — P OMERR T % 72 (ERIE Pickup 4R T 2 KB RICE E N5,
2 —¥% Pickup L TIIMEROE £ 2 2 BMEEMT 22T L W), AR
BIATEERTE T D B0 FTC b I Y AV —2 2 ZHFIT E 2w, Z0:»HInER%:
FTC b 7 v AV — 2 SERBAIRE e RELCERT 2 L ERBH B, ORIV -2
YRAG LRI LY 7 Y7L o TITY (K9).

-

Aot

'

=)L
= DAL 4

FORTRAN
AV PN

COBOL
A -VAZFN

X9 JI=JearX{5&FIC bS5 RL—5NEEF
Fig.9 The relation between Rule-compiler and FTC-translator

4.3 HE~—IXOEA
T L ICHIBAR— AL SBERHREAEY FItu—F322L &Y, FTC +
SYAV—I BHBEERT H5RESTE S,
ZOUu—FEFZIVAFBLLTERBRENT WS LISP ¥/ 7 AD&$¢ % ET
L, FTCFS5 v AV—Y DREF—TNIZTF—F 2y hLTD, V=N SRUH
FTLISP 7025 4% FTC b5 YAV —32 DU s I AD—BE LTED AL,

5. FIC A7 LDEHR

51 ERAN&ENEL
KS-303 i) — X 22001100 L fENE -7z S BE D, 2—FiZ L > TARV—
varvyBELns, FDH FTCY AT ATIRKS-303F/TOFRV—Ya>vD
BHEEBEBL TS, EEOBRL L T2 —¥i KS-303 O32b Eif L E1k721F
PIAZE XL, F0MM0A RV —y 3 kv ) —X 22001100 ETHFXTHEETH 5.

B B2 ERGTEZIROBEY TH 5,

1) KS-303 23ib ki3 &, FTC ¥ A5 A® 1100 daemon & FTC daemon #3H
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BENCEB R D, WY 7 b THIERLTT 74 VEEL SKIBCES TN
TOFTC Y AT LRBATIHER TEHET S,

2) 1100 daemon 1, 2 —FHHIZ &1 KS-303 il & & Y — X 22001100 % &
—7v L FERRa—FNUTSHER»S TR FE—RTEX—A T Ha7Y
K % 1100 daemon BEBER L ¥ —4 T 53), DIFED ST I LT 74V
CEBEROIV XAV P BEFREAL TV AN, KS-303127 7 14 VEXETT
3.

$7: FTC + v Av—# TEIBL RS iddic >V — X 2200+ 1100 12
7 7 4 VEEEEITV, 2V A VEFTURDERER: 7Y v 2T 5.
REZETZ7 7 AV OGEICIIH D —ERHY X 7 % SLEEP &€ 3,

3) FTC daemon i3 % 2 —Er#RI 7 £ iz 1100 daemon TRF L7 7 74 VvH3H 5
MF x w7 BT, FTC P YAV —% TEMETY, BT 27 74 Ladicn
BEWIE b5 —ERM S X 7 % SLEEP 3% 5,

5.2 1) hss ) BagE
FTC ¥ A5 ADHT, KS-303 i3 AMEZL 22700, REDBFEELLLEDY
HNVEEERERL T05, RELRELR2Z20RROEI TH 2,

1) REEY 7 b7 2708 RA»QHETII—KT T35,

2) BIEN—FY 27 +y T35 (Y —X22001100 % 7213 KS-303 D= ¥
vigik, By RERT 5 EROVIEE.

Y A8y BEAEIE, 1100 daemon & FTC daemon =2 DERY 7 bV = 7 TlE—

OXJBHERSNTBY, RERBICI D ZAZTRY Y RICEIT.
5.2.1 V7 b7z TRBIZED ) DN REE
Vb2 7RECEZVHINVE, VI b7 ERESEE TS T L0
RS LRO 70 S5 A0 D, FUTREBOIF R E > Y — X 2200
1100 D 7Y v 2 icfi+ 3, #LTFTC ¥ A7 AR HRIESF LS 2 LMW T 0 S
7 AEBROTHRE CIERICHETT 3,
SUERIB A4 U 7o SR 36T & 2 — PSS 21T o 1o, THIEAI R SSE S
5.
5.2.2 N—F Iz PREIZED H/8)H85E
N=FTxTRECTED Y AN REERBREROIATRIER MR L U, FHESRSE
EROERTSO ST AERIID» SFITTHI L TRIEL TV S,
1100 daemon & FTC daemon iz #H FHMIZ L TEELTHB D, ZhEThOIE
FIERK 10 0BV TH5, £V 77 2 7HOETEFRR 11 OMY TH 5,
FY 7727 L bHIERELSDT7 74 VOEETLIAMEITI »EREL, EHIC
MBEDHR T LB & DABIRIED 7 7 A VEHIERT B, N—F 7 7TRHENFEEL:
BECIABEO7 7 A VRBRENTE Y, < ¥ HETHRICTEE BRI LT
bihs,
ZOMEEZ L D -V iRERET Y YOI E{ToTY, H 572D T Pickup 2 5%
T TINEEE L SHEITTH I LNTE S,
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AR 7 AN S DB,

—%H#Fsﬁ
SLEEP¥ 2,

HTEET 0 7 7 4 IVHTRR
KEXHE~7 7 A NARRK

10 EMEFIR

Fig.10 Process control

[ Pickup eeeeeeeeee P LA B |

!

| 1100daemon «-«: 1) —X2200 - 1100 A* 5 KS-303~7 7 4 /L E1% i

!

[ FTCdaemon -+ o RLv—1 3 vEM |

!

X 11 /7 b7z PEOESTIERF
Fig.11 The order of software

6. FMEHR A

6.1 & #a R #&
BHO [IE RUdIZ] CHRALEY, FRCBFIINE TORBMERELT
FTN a7/ 3 A K1840 & 172,000 A7 v 7

!
ACOB(Z 7212 NCOB) [A&# 340,500 X5 v 7
BEES NIz, bRHICERAT vy 7HIERATO FORTRAN 8 & UZE#RE O
COBOL 7u 5 AMY —A2— K54 V¥ (7o LBERERBRD 247> LT
w3,
6.2 IXATHEEREEN

A COEEHEHOHBA L LTI, NR7 0S5 ADRE, V—IVBER, KBIFR
R, EEEESL L U7 X b, COBOL TORFE TCOLTROBLOTHENR L
T3,
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FHHEHET I NEEATR L YHORMEMNXB TR EMZ 3 LB TH 5L AB

EFEPLTVEDOT, YF2—V B3 EIMEERIROBY TH 3.

« Z£#15) FORTRAN YV —AR— R D4EFEMYE

172,000 2 7 v 7+51 AB=#13,313 A5 v 7
« Z5#it% COBOL ¥V — A~_— R DN

340,500 A 7 v 7+51 AR =#96,676 A5 v 7

—BICEBHEIT O/ Y FEBOFHFHBEORE, ERERER» >EFE TO

HLO&EEMIR, COBOL ~—Z DA 600~1,000 A7 v 7 (BREHEsn5 2 5hT
W3 BEIIART E T 800~1,200 A 7 v 7)) LwbhTwa,
SEDOEBEHDOIRAMIITEFEDO Z ETH Y, 800~1,200 X 7 v FDORASE 4
EEERD LB, B EIZTE RV, DR L OB LD biza i
BOEERTY AT LAOBITUAETHILRB I ETES, /2, BiThwL
BITRIC LB OBEE « R 2L E LTH, FORUFITYH k208, RyH»
SHETZ2LDRI»EHBLIHTHE I LTINS, FEREMICISR- T
VAT LAERIMNCHAKRR ZLE RO TIE, BOTHRIRFRTHD EH LD,

6.3 T vT7Y, AT DR

1) A7y 7EORINEI, %ikiTo FORTRAN 7 a2 5 4 L2540 COBOL

775 LRROBAT Y THOMETRD B Z L8 TE 3,
340,500(COB) +172,000(FTN) =COBOL iz Z#at%, #71.98 {5

ZOMHIGEL LTCOBOL EEORMTH 2 7 u s s A0XES L U7
— 7 BHRMAORNCEBRL TWEDT, 7l A00RRTIRERTE L
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Table 2 Translation result of test program

. IMAIN[FTN |ACOB| 5 | 28 | FINA €D #4 X | ACOBAE) #4 X | A=Y B
7877 44 15U STEP|STEP|STEP| % | I-BANK/D-BANK | I-BANK/D-BANK | sy | 7777 4#E%

. TAPE & CARD A
7ur5a1|MAIN 132 | 135 | 15 |88% |  6967/9226 9138/10406 2% | o B

) . o |DMS DB AmTH
#u7502|MAIN| 226 | 536 | 99 |81%|  18124/23166 19028/21130 19 | @5y
#ur5.3MAIN 48 | 100 | 11 |89% |  s244/5792 1119/7522 33% | TAPE TO PRINT
7uz5n4|MAIN 63 | 123 | 21 |82% |  14879/26634 15094/18980 | —18% | DMS DB AJITH

K7 — 5

; 0 ., |DMSDB tnia
77545 SUB| 66 | 172 | 16 | 90% 148/21 384/292 100% | 2\ rrmey
7075246 SUB| 118 | 238 | 21 |91% 244/139 337/196 39% | L a— s
7u7547|SUB| 115 | 407 | 81 | 80% 99/475 206/564 34% | TAPE TO PRINT
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Systems Development and Maintenance in the Large-scale
Distributed Data Processing Environment
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LTEAREM» SERXEE T, MEOHETCEIT 208X D055,

VS L RHESBAY AT AR iz —F > HFEOLTRLER BB A,
BEEOEAXIRET, RELTESL»ZARENEL, IH5OMEE LI TR/NRIC
EEDDZLBHIDOAERE-> TV,

ERTR, COEDYATLADEBEEZBEL T2 2—VOHEHZEL,

1) BAFEHERERPE DR

BB E Y IAlaYE 2 —F BT HBROBSE
+DDX-P#@%2FIALIz2y bV — 7 OES

2) VAT LREHEREETOERINSK

c R IEES L CVEARORE THHEIFE HEV L LETERY A7 ADMER LKL
ANOEY i A
3) AvFI—27 X2 ERRFOEHR
- DDX-PfAiERIc L 3V £— MK E AS-NET 12 & 2#BRF
4) BROMERE ZOWYEAH
« b7 TSGR & FARBREOR D A
FOBAL O ZOEME L SBROTECOVTART NS,

Abstract Increasing in number these days are the cases where even small business computer users provide
their related in-house departments and affiliated firms who have finished installing computers at their
request with their nation-wide support ranging from initial computer installations to daily computer
operations as part of their systems services activities. For those users equipped with such large-scale
distributed data processing systems, a large number of processes are inevitably required for not only the
pursuit of difficult systems development tasks but also for overall follow-on services from equipment
installation through practical systems operation, and success entirely depends upon how to minimize the
volume of the problems involved.

Citing as a case a certain user who has been working on building this type of system, this article
discusses effective systems development and maintenance in the large-scale distributed data processing
environment in terms of design concepts at the level of pre-development, considerations at the stage of
systems designing, remote maintenance in computer networking, and current problem analysis and

handling for future greater convenience.
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Fig.1 Component of management system
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Fig.2 Outline of network (Old system)
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Fig.4 Basic pattern of file directory
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Fig.5 Outline of data transfer by mail box system
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R1 RER) 21— LB FITORE(L

Table1 Standardization of logical volume assignment

2 # FILE |FILE|SAMKEY |\ 5y Vo — N Ht (w7 %) =1t (MB)
PouaeeLs Wk pmles] B [ x [ w [l x ] e[ x]ae]a

0S Mk

(DK 00} 1410231410231 141023 | 36.1 { 36.1 | 36.1
<Ay

(DK 01) : 62014| 62014| 62014 15.5 | 15.5| 15.5
Bl (AZEEE)

(DK 02) 90750 65904 [ 36293( 22.7 [ 16.5| 9.1
AR - IRTT

(DK 03) 143941 118328 75663 36.9 | 30.3| 19.4
i (RT5T) .

(DK 04) 36273| 27431| 13868 9.3 7.0] 3.6
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TP ¥
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(DK 07) 21615( 18070f 157071 5.4 4.5 3.9
T ER

(DK 08) 1521 1521| 1521 0.4 0.4| 0.4
7 -7

(DK 09)
BACK-UP

(DK 10)
4

(DK 11)

R2 IO T1L7 M) BOREL

Table2 Standardization of mount directory name
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Abstract Preserving large-scale software design information in structured and computerized form is

1.

effective for the improved traceability and understandability of systems design logics as well as for a
possibility of providing a new support environment when software designing and design modifications
are conducted using such structured and computerized design information.

This paper first describes a design history model which represents design information and its inter-
relationships, and then proposes a method by which to capture design history data in a semi-automatic
way from design activities which include operations of a signal sequence editor and an SDL chart editor.
In addition, another proposal refers to support functionality for design modifications with the use of

earlier design history data.
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The Analysis of the Fault mingling Process Based on

Fault Correction Statements

£ M = i
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ENTCHELETE 74—V M EDHL, 72—V b7 7 AHCEALLEIEEZKD S
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DT, FOWRIZOWTHEHET 3,

Abstract Focusing on JSP-compliant software development, this paper proposes a fault analysis proce-

1.

dure by which to trace the process where a fault has mingled in a program through analyzing the fault
comparable to what is called a bug. What is assumed here is that fault discovery and deletion by a
software developer in the course of JSP-compliant software development becomes known in the form
of a fault report. The proposed procedure is suited to make a minute analysis of fault correction
statements in the fault report in order to clarify the purpose of (or the reason for) fault correction. The
next step is to trace the process, on the basis of the reason, in which the fault has mingled.

This paper also reports on the successful results obtained from the experimental application of the
procedure to the training programs for new employees of Nihon Unisys, Ltd., which was carried out just

to see its usefulness.
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Abstract The author and his fellow workers have jointly developed a software package which serves for

1.

the connection of terminal equipment with a host computer, the core of a micro-mainframe link system.
In order to attain the goal of making possible terminals’ successful session connection with a host system
in any situation, several methods including the message tracing method and the action matrix method
have been employed, finally leading to the adoption of a programming method on the basis of state
transition graphic formulas.

This method is so designed as to allow the program to manipulate transition diagrams as they are by
formulating the logic that a certain state changes into another when a stimulus is given. The adoption
of this method for the host-terminal connection program has contributed to a great reduction in the
frequency of session connection failures.

In addition, it has been revealed that the method is also applicable for program execution control and
a menu control system. Also, it helps to improve program development productivity because part of the

program logic can be formed into a parameter set outside of the program.
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Sxx & Rxx DAZEX, SMSG £ RMSG Z& THREL T35,

4) BEFOS 5 LAOEE - BEEXE, SMSG/tT7 A7ick Y, BEXFIE
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F—U-FTEXHABTEZEZRZLTWE (VA M2E2EHE), 2218, S0k
apentr 7075 ADETAT— M AV MOHNBEEZELTED, APENTR & 0
SEERFEF—T—F K2l ERHER, K2 A7 —FE) ol InT
W3, IDNRS XY EMESTRENT 27925 413 APMENU O 70 75 A1
ThHY, FHEOSO /L3 VAN IO AEELZFIBL TREET 5,
5) TaT L AT —FADEE B TO ST LDORENIRAT—F R %
EETS, Thid, F—7—FO0ELHBRENTWE (VAL 2%E2EH),

[Yxt+r2] EBTesS5atSus5h 27— ADER
List 2 : The Command and Return Status Definition of a Program Execution

SMSG S01, 08, K12, 13, 14, 15, 21 22,
SMSG APENTR 01, $128, $135, $148, 8153 $21$ 32283, 3188, $198

SMSG 503, 11,K12, 13, 14,15, 40, 41, 31, 32, 33, 34, 35
SMSG APMENU™ 01, $128, $138. $14S. S158, S408, 5413, $318, 3328, 3338, $343, 3358

SMSG S04, 11,K12, 13, 14, 15, 29, 30, 31, 32, 33, 34, 35
SMSG APMENU 01, $128, $138, $148, S153, $298, $308, $318, $328, $338, $343, $358

SMSG S11, 01, K01
SMSG $01%

SMSG $12,07,K12, 13, 14,15, 36, 37,
SMSG APPXQT 01, 3125, 5138, $14, 8153 3368, 3318, 5173

SMSG S13,07,K12,13, 14, 15, 36, 37,1
SMSG APHXQT 01, 8125, 8135, $11, SISS $368, 33178, 8118

&u*mzazr 5'”1@}?&&%
~ElDF—~7—F
%rﬁzo# v§h§%

RMSG RO2, 15, K27,12, 13, 14, 15, 26, 40, 41, 31, 32, 33, 34, 35, 21, 22,
RMSG R03, 18, K27, 12, 13, 14, 15, 26, 29, 30, 31, 32, 33, 34, 35. 23, 36. 37, 89, 01,
RMSG RO4, 06, K27, 12, 13, 14, 15, 26,

6) F¥F—7—FDEHK -/ —FEH, SMSG E&, RMSG EHEDHTEFIxN 3
HBEHE KEYW RS A TERLTWS, IHo5DF—T7—FiE, /— R
S AT DETIZHILL T, S SRBEBHREEND, YA NIDTFA MY
HREDF—T—FThH3,

F—T—FIiZAPMENU Q&7 07 o AMTHEAR S AT TH YD, XFF| &
B2 EHTE S, XFHD>H, F—FS5 155 10 FTRIEK804HT, F—F
SULUEIRK12FITHS, 80HDF—7—Fi3, KA MDOREEEX, 2E
BX, WRSUT I ANDHEITAT - AV b, VARYR, 70V 5 LDEE
TE5F4VINVA, V4 FoD8 A PAVFZRIALTWS,

3.2 1/—=F170ABI(KR b « £y 3 8K)
1/ —FEETo v RABDOK / — Kb 5 T0E 70 ADET, VAKIYADA
FLVARVADHE 2, ERA/ —FTUETEEIICL T3,
RAD 2y ¥ a YERETREBESHREMER T 2BHIE, KA £y ¥ a VB
DlzHICHA MIEZEXE, ZOFOKRA POREBICE VESNEBETLE, K
XD REEXEOMEFRIHHE R, FNSDBEFROATOWTHEZT 22T
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(VR +3] +—v-—-FOEH

List 3 : The Keyword Definition

|-4+—7—F&S

| |- +—97— FOXFDH A, A=ASCII,B=3{&

| -)i—?—

| I— F+Z b

1 . |- axvh
KEY¥ K01, A, 80, APENTR etc . AP program execution command tail

,or host response text

KEYW X02, A, 80, ERROR TEXT . AP progarm response
KEYW K03, A, 80, YAPMYAPM . AP program directory
KEYW K04, A, 80, APED , WS program execution statement
KEYW X05, A, 80, prog title ., progran title
KEYW X06, A, 80, AOA ete ,host program execution statement
KEYW K07, A, 80, $SOPEN etc , APHSS send text to host
KEY¥ k11, B,02,01 , function
KEYW K12,B,02,01 , category number{cat)
KEY¥ X13,B,02,01 . AP number (apno) for concurrent operation
KEY¥ XlA.B,OZ,Ol , user number&uno;
KEYW K15,L,04, 111 .optlon vord(opt
KEYW K16, A, 12, ABCDEGHHIJKL . 1st application parameter(l(lsg
KEYW X17,A,12, 123456788012 , 2nd application parameter (K17
KEYW k21,4, 12, useruseruser , user [D(uid)
KEYW K22, A, 06, passwd ,user password{upass)
KEY¥ k23, B, 02,03 , process type(ptype)
KEYW K24, 8,02, 01 ,host application type(aptype)
KEYW K25, B, 02, 01 ,host number{hno)
KEYW X26,B,02, 90 " return type(rttype)
KEYW K27,B,02, 00 ,return status(rstat)
KEYW K29, B, 03,00 ,menu 1st fno
KEYW K30, B, 03,00 ,menu 1st rno
KEYW K31, B,02,00 .meny selection no. of 1(sl
XEY¥ £32,B,02,00 ,menu selection no. of 2(s2
XEY¥ K33, B, 02,00 ,menu selection no. of 3(s3
KEY¥ X34,B,02,00 .menu selection no. of 4(sd
KEYW £35,B, 02,00 ,menu selection no. of 5(sd
KEY¥ £36,B,03,01 ,prod fno
KEYW K37,B,03,01 ,prod rno
KEYW X39, A, 08, 001 , communication line name(lln)
KEYW X40, B, 02, 00 »menu original fno
KEYW K41, 8,02, 00 ,menu original rno
KEYW K65, A, 06, DEM60 ,host application ID

BB, TOKRAL -y yvaYERICERL W2 ER, HARRDOHY AT A
EVATLALEDRY EDIFIATE S,

RAN « 2y v a VEBRTOFN(Y AN 4BE) 2 HIT RN S5HHT 2,

1) kv a VB YIORE- - fToTwa I &id, ®A -y ¥a ik
Yy yvaYITH S, vy a VERTRROEXZIHRES>T, ®A MO
TV —vay el LERHLTNS,

$$SON terminallD

$SOPEN  applicationID

userID/password clearance-level

@RUN runlD, accountID, project-code

@ADD statement

AERANDTFYr—vay e FulsheDEMD o1&z, ROE

XEXEsTyyary2PIlfLTn3,

@FIN

$3CLOSE

$$SOFF

2) APMENU®DKRZR b ety ¥z VERETIE, 25TROEZBREANLT S
gz, /— L AR YA (R003), SOE(R 001) & % Dt (R 002) DEE %23EM
LTw3,

3) J—FREHFtyvar-F—-Frvoarvio—id/—FI11NID»5H
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£33, /—F1lizRicdblizwT/—F 2385, /—F 23 T$SOPEN EXL
(S36)%ED, /=R 22U TRA M ODEXE2ZETS, /—F 25, /—F 26T
BARA M oRINZEX EERE X (RO0L5, R016, R001, R003) & 2 H#k L,
—HUIEHEXICE>TRD/ —FERDTWS RAEENT Sxx THEEL,
g+ 2 2EEXE Rxxx TIEEL TW 5, Sxx & Rxxx DREIL, (kD SMSG
& RMSG EHETHREL T3,

[VRAF4] R bty sa HEED/, - FER
list 4 : The Node Definition of Host Connection

&
N
b
il
&
b

1
Vo By _ rnEnEe
Ny — — F2

2% (8% D

., check response of $$OPEN
. 1 session path open to xxxxx
, 8035 session path open (not match APNAME)
g g & B IRV D/ —
okiid3

N
o
4

-

NODE NO11,U,K023,0 . ¥the start node of all session open process

NODE N023, S, $36,0 , ksend $SOPEN

NODE N024, G, GOO1, 0 . ¥get a output of $SOPEN

NODE NO2§, C, k01, 2 , ¥check response of S$SOPEN

NODE E.RO16,N041 . session path open to xxxxx

NODE E, R0O15,N035 s session path open (not match APNAME)

NODE NO28, C, K01, 2 . check response
NODE E, R001, X041 . SOE

NODE E, R003, X066 . no-response
NODE N027,U,K024,0 . other
NODE No41,C, K24, 2 »¥completion of $SOPEN and check aptype
NODE E, V001, N050 . MAPPER
NODE E, V002, N101 . demand
4) EEEXDELE BETIXIE, SMSG/XF AZ 12D, BEXFEIE+—1T

—FOS5WXAEEEHLTVLE (VAL 5%28H), 72& 21, S3613$$0PEN
BXONBEREHZLTBY, $$OPEN L WIS EEHSE+—7— F(K65: KA
Me 77—y avID)hotiREhTwna,

5) RELNXDOES - ZETWXXDWTH, RMSG /8T A% ickh, HEET~&
BEEXFFNEF—T7—FTCHBEEEHL TS (VR 55280, T 3XFE
D 5> BbHEREUH S DX, HESNLXFERZ I TH 5, e ziE, R015 T,
SESSION PATH OPEN TO-® > %, ¥ D 17 XER T 2HBEOMREILT

wa,

6) F—U—FDEHK VA4 DOBITIRZFUIEKOD 2E->TBY, VAL
5D SMSG X & RMSGXTIRHKA N 77V r— 3> IDEKGE) ZEHERAL T
%,

7 HwAbky¥vare/—FEHETLUIBOXEZELE - APHSS Yo 75 A
TEBIZERAVERZTToLROXZEEXOH XK 4 1R T.
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B C 90/11/23
H'S 90/11/23

H R 90/11/23
H R 90/11/23
H R 90/11/23
H 'S 90/11/23
H R 90/11/23
H R 90/11/23
H R 90/11/23
H R 90/11/23
H R 90/11/23
H R 90/11/23
H'S 90/11/23
H R 90/11/23
H R 90/11/23
H R 90/11/23
H'S 90/11/23
H D 90/11/23
HZ %0/11/23

H C 90/11/23
H 'S 90/11/23

H R 90/11/23
H'S 90/11/23
H R 90/11/23
H D 80/11/23
HZ 90/11/23

[V2+5] REEBXELZETROTRHR

list 5 : The Message Definition Sent to and Received from Host

|- HEBXES

| |- X=FE .

B st ]

| | |- AEEXCEENE+— 7~ FO)

|1 11 |-%=97—-Fr&S

[T . [-axvt
SMSG $36,12, 4,01, K65 for application 1D
SMSG $SOPEN $K658

- ZEBXES
S E KoLt E
I— e sX
‘ I S ZEBXDOXFS A 7, A=ASCIL J=H#F =1 6&
| | |- ZEEXONE

RMSG ROOL, 01, 00,00, A, SOE
RMSG R002, 01, 00, 00, A, other message
RMSG R003, 01, 00, 00, A, no-response
RMSG RO15, 01, 17,00, A, SESSION PATH OPEN
RMSG ROL6, 01, 20,01, A, SESSION PATH OPEN TO xxxxxx
RMSG K65 -

|- $—7—F&ES
09:22:35.01,76,1,8, 0, : 11n=UTS50-01<

(9

:22:45.EV6 SSDATE: 120490 TIME: 092222 EeEKEV6 S
CT IE cccr
:22:46. X
E<
:22:46.EV g?g@ADD,P FCS. START
:22:46.0,76,1,8,0,90 LO <
FO
:22:46.<

:22:59.02,76, 1,8, 0, :11n=UTS50-01<
:23:00.EV  0SS@FINC

:23:0
CT OIE
:23:02.EV6 SSSESSION PATH CLOSED EeEkE¥6 S

:22:35.EV  0SSSSOPEN DEMB0<

CT OIE <
:22:37. EcEMEbCSESSION PATH OPEN TO: DEM60  EbCS<

CCCR C REC
:22:39.EV6 SSENTER USERID/PASSWORD:EeEKEVE S<

CT IE CCCT K
22:40. ¢

E<

:22:40.EV gSEZNQESSSQ/PASWD <
:22:40. EeEKEVS S<

ccC

KK

:22:42.EV6 ?ECurrent session number: 25 EeEkE¥5 ?(
C <
:22:43.EV6 SSPrevious session was: 90 Dec 04 09:20:36EeEKEVE S<
CT IE CCCT K

:22:43.EV OSSGRUN APM, ZY9999, APMC
CT OIE <
:22:44. EeEKEVE S

CCCT K
K

CT
<

CT OIE <

. EeEKEVE S(
cCCCr

EV OSS$$CLOSE<

o
pxy
o
—_ =

1EC

CT IE
:23:03.2,76,1,8,0,90 LO <
FO <
:23:038.<
HCilit7/us s ambftbea=y e 740, BS FHEBY

HR c:&r%x, HD RUYy—> - 27—52, 7 IRMEBERT

4 KX PV arOERERR
Fig.4 The logging data sent to and received from host

T K
:22:41.EV6 ?SiUNlVAC 1100 OPERATING SYSTEM LEV. 41R3-5E27#VO(RSI)* EeEKEV6 S<
cCCr KK
:ZZ:4Z.E¥6 ?gtt* THIS IS 1100/70#1-BABA NUL #¥% EeEkE¥6 <

~AN
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3.3 A=a—.+/—FB
RHEBBHE A a2 —DHRF « BIRVATFACHALZ DO THE, —DODA=a
—HEHHZ—D2D ./ —FERZLTW?S,
ZITRHVwSRTWSE Ful T I v /FkiE, HRE»SOFE - FHEEZIA
NN HNOME 0 7 A rETER2EIRTY 7Yy « VAT ASHAT
&%, APMENU T, FRESMBICRET 2 A =2 —& APMENU HE»b 5T
WERAZa— e YAT LB IDHETHEBELTWS,
APMENU 0#H « BEOA = 2 — %2812 U THEAT 5,
3.3.1 AZ 2 —DFRREREEBX
APMENU TR#IFRENZDIT, M5 DEEBIRA=2—-TH5, M5T80 %
BIRNT 2 X6 DER-BEA= a—HEAPEREN, 6 T40 2HEIRTHLKTD
HENL ETORERA =2 —0BRRENB, KT7TT0 E2BRIRT 2 L6 DERICIKS,

1 APMENU

AP MENUZFRERA =a—

=-—-¥r 0000oOo
0 EmEA=a—

5 /—F M9I1-401 D 4= 2—EH
Fig.5 The menu screen of node M 991-401

1 APMENU
AP MENUZBFERA=a-—
A - wE
=8 —
.....  YRFLADWE > AZa=—0 >
Bl ¥ 27 ADWE Ty 2
04 k2R b gﬁmaﬁﬁ RI A =a—EXAFDRERK
..... ERERHORE D> < Zofhoi=a—>
03 EERIC L SEHENE U YiLEronE
— 04; BEEOXH .. < EOfth >
09 (EFIH DIE #lios oéﬁ
06 EHEDA7—FEHE 82 OSiKR3
% o BEIEE 4 piEEICR

6 /—F M991-903 M AZ 1 —EH
Fig.6 The menu screen of node M 991-903
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1 APMENU

| AP MENUBAERA=2— |
B - \
BEhr bif ok

P ER] |

7 /—F M991-460 O A = 2 —EH
Fig.7 The menu screen of node M 991-460

LB
982 7212991 HY | A A= 2— prempa L LTRSS
T e——— 1 M991-401 B M001-001
soliﬁm
90 | s
A - 01:%4R T
A== P P991-411
N TR
—— g -
prer P991-431
TR o
-432
| P2
Bl e
P991-451
T
M991-903
40 lﬁ_&m ’
90 | iR
HE b [QLER s
A= a— wT P991-461
115K e
- -466
M991-460 w7 P991

8 AZa—DREREBR
Fig.8 The state transition graph of the menu system
TTU%2BRTBE, VAL TDPI9I-466 D7 ANBETEIND, EEIKIZ
T4 5D aped 07T LMEEIE, V=1 T 4127 YD CONFIG 774 VD
WENFRREND, A= 2 —BEEHTORFE, BRESZHEKEL TAN G L 21360
@AQOA Enter DLTHEWwL, AFv > -F—2hi@~Y AT ICHEALES %
HBELTL LW, IS 2 REEBRTRLLLDMHE TH S,
332/ —FDER
—DOPAZa—+/—FTC, AZa2a—-D1HEFEEELTnE, HI5DA=a—
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Azma—- /)~ FOEH
: The Menu Node Definition
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Eifiz YA 6D MI-401 D/ — R85 A& THREL T3, K6 i M 991-900,
&7z M991-460 TEEL T3,

KDZOD/—FEHLIIRLD, /—FEROFREA =2 —RRDIZHDINT A
IHREDTVS, YAF6DMIIN-401 NODE /ST X F DL A TCOATHAN S
A BREBBREBEEOLOTHY, FhUAR A= 2 —HEAEZRTTLHD/NT
AZERSTWE, ZRIREDEZROEATHLS [EEI] KkoTwa,

BlELT, A=a—-+/—F(M991-401) 2 DWW THEAT 5.

J— ] 991-401 Tit, / — FES L LT 991-401 2F-> T3, L, 991137
7ANDID T, 401 EVvI—FDIDTH3, 77 ANVDIDIRT 7 A VED—EZHE
BRLTEBY, va—FOIDRVva—FOREF—ITEo> T3,

9, QUAD/$F A9 2ffio T A2 2 —2RRT %, HHESEE L IERES
OHBIZ L 5T, ROWEAFZHRD TS, FIRESH 01 %2 51E/ — F 001-001 D
A= a—%REL, BIRESH 80 7% 513 991-900 D A = 2 — 2 KRT 5, BIRESH
99 % 51F, 774 N ID 000 D THIESY 1 7 99 #EITLC, HAERANEEI
B2, £z, BIRESP B RS IEEBC L TAEY 4 798 2ETLTOS KK 3,

3.3.3 /0t ANEE

ZITE A= 2—HBEDBRIC L > TETENINBIOVTEREL TS, flk
LT, FO¥R 991-466 ic DWW THEAT 3, 207 o RiF MR | TEHZLTW
2. 2Bah27:0DID LT, HS 991-466 2F->Tw3, /—FEBRLEL LS

[Y2+7] MUBOER
list 7 : The Process Definition

L

<

PROC P00O, 000, F, P01, 02,K15, K16, Kxx
PROC program title = -———- YA XA Z XN
PROC ¥S command statement ——— Tu 5 LEH

O ow

<EESP
PROC P991, 411,F,P02,
PROC & R ¥ 4 D}
PROC appset 1, $K128,

<MEHSPII
PROC P39I, 431, F, P02, 03
PROC 7 = a— & EHDER
PROC aped ~N $KO3SAPMSKI

<IMEFTPO991-432DHE>
PROC P991, 432, F P02, 02,K12,K17
PROC # = a— & SHE DR

PROC apmdset APMSK12$$K17$. SAP

<HMEHEEP991-4510RE>
PROC P991, 4%% F,P02, 00

-4110RE>
3, l(lZ K21,K22

,0,3K218, $K228,0,0

3 10H%E
03,X12, x11
5oL
$SK178. SAP

99
P

%
N
"‘oo"‘

e
=

A
N‘;{N

PROC O S @

PROC CMD
<BESPI9I9I1-4610DHE>

PROC P391, 461, F, P02, oo

PROC S TARTUP ORR-EH

PROC aped -N YSTARTUP. CMD
<PEEESPII1-466OHE

PROC P391, 468, F, P02, 00,

PROC CONF 1 GO &R -EH

PROC aped -N YCONFIG. SYS
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12,9117 74 VDIDT, 466 13vI—FDIDTH3. VAL TDODIRFIAIDY
A bix, 0S/200 4> Ry « = RTHRITENLFOVA Y FoDF A bVITR

3,

EIF 7SO TS AIF NI AITATY R« FANLEDTIRET S, "R MEFKD
WTIE, TNBACKRANETCEFTTE 70754037 R s AF— b XY MDIE
ENTAIINBMENT WS,

4. SETORRESHENERN

1) FaZsAs-ayba—VADFA-
TWwiedl, EMOT TS A EEGAR VAT ANDBEAOKRN 2To T3, &
BEAINISFIINZ 245, BEORERIETIRY,

2) kywyvarearvhbu—N~DFH--
RS IADERA My Y a VERETE, RON—-FY 27, 0S, @EEx:

2V —F EWREA PADOFAET>TETWVS,

ENOEEFDL L, RDLIIZED,

cess

4% Tix, APMENU OH72i3 TfTo

Z DREEB S 2 HERA L7, APHSS

NoFv=7H 08 n:}:r”é;v—ﬁ' gfgk:w FRKA b
DS7 CDOS UTS UTS 2200
DS7 CDOS UTS 27y b 2200
DS7 CDOS UTS nA vy 2200
DS7 CDOS UTS DS7 WS 2200
DS7 CDOS UTS M 345 2200
pPw? MS-DOS UTS UTS 2200
pPw? AX UTS UTS 2200
PW? 0S/2 UTsS UTS 2200
PW? 0S/2 ISINT INT1 2200
B10 BTOS UTS UTS 2200
J-3100 MS-DOS UTS UTS 2200
if 386 AX MS-DOS 3270 3270 2200
if 386 AX MS-DOS 3270 3270 IBM

CDOSiz7 ¥ 24—+, MS-DOS & OS/2ix7427av 7 b,
if 386 AX I FRILSA (BR), J-310013 % (HR) O BEATIEITH 5,
UNIX Iz UNIX System Laboratories, Inc. 23AFtL 74 > AL T

w3,

ZDHHFTR, SENRN-FT 27, 0S, WL av—F LKA MDOEH
PRI LIRS,
3) A=a—e+avbao—NTOFE -
EEICERT 24 Y PV ERFBELTER, VA YRy « Y AT ARV
OS TR, ZDAVH 7Y & EMEIBFLTER, 0S/2 TR VEYTF—Y
Y e RA—Vr EFoTA VI TV IIROTWVE, DAY I TY IERD%E
HOTAL YRy s YAFAANBITAZLICEST, ALAZ2— /— R o3
SATWFEHTEDL A2 — « YATFLADBRIRTE 3,

AZa— /—=RONF XN ZHE
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Programming Education at Front Software Development Sites

B B th &

E ¥ KR, VIV THBOBRBRBWTEELE: IS S I v I HEOREICET

&, TOEZABIUVAZEEBELLZLDOTHS, ELFRIIUTOEY TH 3.

7077 I EBREBLTE, HEMEEZRLE, bLIPTLRVAIA VDT TS
FLEREIVI O, BRYNCHEVWLI-FE2EARIVEARTI2EZOR TR I ET L
EWI ZERIRBET S, 200D, BEROTEROLLHEBIEL2EY, £EORITER
K&, MELTOL 7O AEEELFRICRBRT 2,002 L BEBRYITH 3,

FRBUBICBI2HF L VLA ED, RIBN2HEHIFL2RL, M2 2K - BIGLETH
3, HESLELHEEEL T3 Z LRAELERTHE, ZLT, T LD ET~
CEBEIRETHD, E51T, ROFKETILOOERMEL WIRE DR, SiEich
KT EegdZr%:, ZORE»SBERTIRETHS,

Abstract This paper describes straightened-up concepts and methods of programming education on the

1.

basis of its actual implementation at front software development sites. The mainstay of programming
education lies in letting trainees recognize what is a good, easy-to-understand style of program by means
of learning through their repeated rounds of modifying their first-written program codes with the use of
exercises for programming. Then, it is important that instructors or instructresses are eager and well
prepared to share experience with the trainees in the progress of their growth in addition to having to
select well-edited textbooks and to have a good knowledge of each trainee’s quality and making.
Even on-the-spot programming education requires trainers to have far-reaching views in mind as well
as to incessantly adopt new training ideas and schemes. And it is also essential that trainees are
properly qualified for their training agenda and ought to be encouraged to further develop their
aptitudes. Another necessary proposition is to have them learn to act according to what is called basic

behavior for good software development efforts.
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(A1)
#include “stdio.h"
main() /* E1-7 %/
{
int c;

c=getchar();
while (c!=EOF)

{
putchar(c);
if (e==" ")
while ((c = getchar()) == "' *)
else '
c=getchar();
}
}

FRER 11Z, DIATHAROIC SEMRSITRES NI LD TH S, REHRIV AT
LB 10 L ED AT H o 72,

IOFATILMFEIRSELLE &I TH B, TH, RO LI ZEMMEE 3,

[ChIPELVLEEMETH S, I—FE2RARAZ LA, ZOEL S I5HE
BTE2X9%To&Y LIa—RRESZWVDIES S5, getchar () 233 @b D
NEDRHERHBDIEB D, ]

COEBMEIR, BRI —FEREARLDTHI 25 TEZ22 LT, #YRE
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ho—fITH 3,
(&5 2)

#include <stdio.h>

main()

{
int e¢,pc;
pe=1;
while((c=getchar())!=EOF)

if(et=" ’}je==" '&&pc!=' ')
putchar(pc=c);
}

fREFI2 TIX, ANGSLEASSL 1ETOTHE, 2—FOEKLLLDRT
W, 7, ERPLRRELIAMD D, 27, pc=1»EHIEERH (self-descriptive)
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(ct=’ ’}le==" ’&&pc!=’ ')
20 if XDHDHIF, RO IEXEFETH 2,
(ct=" " ipct="")
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T2 LTCEELRERTDH 3.

RIGRT 7O I 081, ChODEERRLLS—DORERTH 3.

(FEH 3)

#include <stdio.h>
#define  NONSPACE_CHAR ‘a’

main()

{

int ¢, pc; /* pc: previous char */
pc = NONSPACE_CHAR;

while ((c = getchar()) != EOF)
if (e t=" " 1 pct="")
putchar(pc = ¢);
}
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TUTFIEET 3.

O HiEEE s,

BIBEL 70/ 7 A0 3BEDZ L2 5T A K TRV, if XOA
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(88 n % bty MEIZEEET 5[ rightrot (n, b) ZHFE & 0]

(fpl 1)

rightrot(n, b)
unsigned n, b;
{
for (; 0 < b; --b)
{ if (n & 0x0001)
n=n> 1| 0x8000;
else
n >=1;

) return (n);

TLTY XL XML T, HRTIRMIEFYICRLDL, BIRT Y
HEDFRWHOTHS, RO —FRFEH LT 2HBETH S, i
B L T3,

(FEH2)
#define WORD_LEN 16

rightrot(n, b)
unsigned n, b;

if (b > WORD_LEN)
b %= WORD_LEN;
return (n >> b ! n << (WORD_LEN - b));

}
® ZEHCHBOLENIZTHTBIRL TV S5,
ZHTEAEOEHBET2EBNE, bo LBRINT LY, RZFIZEIT S,
if (flagl == 1) «eeee WRORMB D
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[+ $%] /* C programi» 5. $~XTDcomment%IXHER< . commentdnestiZgF& 2wy, */
#include <stdio.h>

#define YES 1

#define NO 0

#define DUMMY '¥0’
#define IN_NORMAL 0
#define MAY COMMENT 1
#define IN_COMMENT 2
#define IN_STRING 3

#define IN_CHAR 4
#define comment_bgn(LAST, C) ((LAST) == '/’ && (C) == '¥')
#define comment_end(LAST, C) ((LAST) == ’*’ && (C) == '/")
#define string ind(LAST, C) ((LAST) != '¥¥' && (C) == '¥"’)
#define char_ind(LAST, C) ((LAST) != '¥¥’ && (C) == '¥'’)
main()

int c¢;

int last; /* —DBIDOXFE */

int status;

status = IN_NORMAL;
last = DUMMY;
while ((c = getchar()) != EOF)
{ switch(status)
{ case IN_NORMAL:
status = chk_status(last, c);
if (status != MAY_COMMENT)
putchar(c);
break;
case MAY COMMENT:
status = chk_status(last, c¢);
if (status != IN_COMMENT)
{ putchar(last);
putchar(e);

break;
case IN_COMMENT:
if (comment_end(last, c))
status = IN_NORMAL;
break;
case IN_STRING:
putchar(c);
if (string_ind(last, e¢))
status = IN_NORMAL;
break;
case IN_CHAR:
putchar(c);
if (char_ind(last, c))
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The Characteristics of FACILE 1100 Decision Support (DSS) Software
and Its Future Developments
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Abstract While keeping an eye on how and why the FACILE 1100 (FACILities for End users) Decision

Support System (DSS) software product was developed about nine years ago, this paper explains the

functions and characteristics of the FACILE 1100 designed to operate on the concepts and thoughts close

to those of human beings.

Through its organic linkage of existing repertoires of software, the FACILE 1100 serves to provide a

comfortable man-machine interface and user-friendly graphics interface for existing software so as to

make it possible to build a total integrated system. Such total system integration brings about the

successful creation of a new decision support system which is one more step advanced.
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Fig.1 Organic linkage

0]

ORI, BEY 7 bY 2 7 CREESERE, 77 7 WS e

WH DI, FREKICRZASF RN FIC2EESFERE, 77 7 HIRES

RPEBIGEMERTE 2 ZE2BRL TV, e z2id, JEEHEY AT LDV

7+ =7 AMPLE (Advanced Mathematical Programming Language Envi-

ronment) i2, HHICLERIEEREE, 77 7HABEEER TS I L8 TE 3,

2) 19824 : AID 2 — Y DEFIEZ 3 B THFRARY 7 b7 =7 (FACILE 1100)
%GR,



BERREXEY 7 b7 7 FACILE 1100 OF K 4% DAMA (105 105

FRFROEEAR L LT, UTSS0EEN T —T T 7 4 v 75— 3 FL08IE,
RFE & hige, AIDICZTS50048RE% R d 5 2 TFACILEL10023FF & iz,
3) 19834 : FACILE 1100 O&#ID Y Y — AT, QEFEDHEH, QLHEERE, ®

757 M, OEEES TS S LSO ER L,

FACILE 1100 1, BEfZY 7 b v = TEERABCGEBIE R 2 L w3 Z L 2 HHN
D—D2 L LT3, FACILE 1100 EfE RO & 5 2BEFY 7 + 7 = 7 DHEHEK
etk UTERE T,

£HEESEE DPS 1100 (Display Processing System 1100)

72 7H77 BGL 1100 (Business Graphic Library 1100)
7¥AbMex74 % CTS1100/IPF 1100

FFEEE PLUS 1100 (Program Language for UNISYS System 1100)

¥ 7z, FACILE 1100 O#&(L 70 7 5 LML, Yoo 2R EFHLER 2
BT [REFEVBES Fu /50T 585E] 2EBLTWS,

4) 1984 % Fu s I Ao~y P (7 —F VD MEOE{LEITo .
5) 1984 E£~85 & : KHMEF— s a <> F (EXTRACT a~ > F), fii5asE
FROEBM, FEXOBMEIT .

BT E LT, 2EESFEERCL 37T —VRR, 77 716/, BERE
FHEOHEA, FEREAEL LTV, FMBREEZFERAL TTo Ty A EHI
FEREM FACILELIO @ a<v Y FELTRESR, FYurshiikcix7u’
FLD—EELTHERATZZLMTES, FBREREY¥SALIDOS 0SS 4%
HAILT T VS Zehd, B5R—FHED O 7 AORRERELER
L7z,

Fi, RECTREBEL LRGN DH 5, RENIIFIRNZEIEE 2 i3
RRHATEZHOT, AHMOBOOKEOBIESE Z0 % 2RAD & 5 1THR
T& 3,

(& 1-R1 (& 2-R2  RfFn->Rn: 2oOf]
6) 19854E~86F ! ZOBIT TICHBREZBI AT LALE S bOMENTE
D, FACILE1100 b ERREXE Y A 7 AEFERFEMEREE L U TlEbhad .,

HRREZBY AT ALE>TH, BERX—EREHEENT BRRE»S, B
DEHFERFL L 21T BRRE £ THIKIch 7 5, FACILE 1100 13, BB3E0HE
LEBRRZAZITIBBREFEDLND NS, T4V U TNT A b
VAT A LEFEORIGEIKRD Shiz,

g7z, 7B 3RTT—FIR—A (¥a—7) %, F—FMTavF
(Yv—=yadneARv—vay) 288EHELEOETLERT 5720, Fa—
T AFLZNRA e 2V AV ) BF—FIR=R (7 74)V) HOSELULETAHN
MWRDFIT B,

FACILE 1100 D v~V 6 R 1 & TR, T THEREEEE L 0 A—A
PSR TEINEED L ThHo, IEEEE L0 ARIEIEERS
T2, CPU S A A’E?ﬁif‘o?’u ELREBICEORWIEEDORREMIFTE S
7HThD, NREREBEDOARIEDL R T202i3E5ITCPU Y 4 L



106 (106)

EHEBT L1250, CPUDAY—F7 v 7RAFEEEEDOAE—F T v
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H2 TIP7A 5L 497 x—R
Fig.2 TIP program interface
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Fig.3 RDMS interface
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3% Hdn £ES | RES | flES

47?:511

= ¥ —

5 FACILELI00 DF—49~R—2R (¥21—7)
Fig.5 Database of FACILE1100 (CUBE)

e PRI [¥2av—av] [2ETE] [EK-FR] FOKEGT0r 737
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3.1 FnJ53 78k

FACILE 1100 SEiz X 3 Fu /7 3 v 7 i3, WHEECHEEEME, BEiftahiza~>
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Fig. 6 Programming of FACILE1100
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KA H3 13751 24029 2004 14.856 13.866 11.931  35.421
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Fig.7 Display image of easy data display
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Fig.10 Display definition and interactive process
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Ya—bE/R=I s PrTFERVI-EEE ESD AIE
Indirect ESD Measurements Using Short Monopole Antenna

= H & B

B ¥ EEECHELSEYEMOMBEMESHE (ESD) Lo THUREHAE Y
A=t NA—=FDIEFEINE Ry a— 1/ R—N e TVTFR2BOTHELE., £ORE
BRPS, SETESASNRD oA VSV AROERL MR, ThbbBLAN L2
FICB T 2 B e o T,

Abstract The measurement of electromagnetic fields generated by indirect electrostatic discharge (ESD)
between low-voltage-charged metal objects with the use of very short monopole antennas have clarified
the so far unknown specific characteristics of the impulse field which features the ultra wide band and

unipolarity.

1. M ESD &3 EMI

A7 4 ARTI[BIBWT, WHTIEEDODH 2 EBWEOF L LTiRE LISRT
bORDHY, HHEBESK 3KV RIGOHE, TS AMHRTHEHREZECS L
R,

EZBH, Z0&DREANIEREECHE L B Lo SBEMEE S
DHEBEIZL Y, BL - HRLUTHKERFIESEI LGS, chsSEMEDEFECfL
BLTWAEF4YIN 2L PO ARBOLTIERC Y E7RBEESRELTL
F5 2 Emprl,

WL Ry, HMELEOMBE ESD?cEET 2 BT (EMI) 0B,

%1 SBRYWEOEBROG

Table1 Example of charged metal objects
WU oot

s OAMKIF, AF—ns34 7HiF
cT7rANErERY N, Oy —
s L E O S WTEREIL
A7 4A |« AF—AWOFIHL
cOA707 (FNEF1F+AD)
< ERERERES
CTNILNIVY, BBV IR
« AR HL
s N R T YRT EDEIGIRE
c NIRRT DA Fe—F
I | -fERGLED “v—-2"
« THL, BMETTSA
o I ARGRIL b DB AR gh
cFEIEO O Ry b (7 — L8R5

Translated and reprinted, with permission, from Proceedings of the 1990 International Symposium on Electromagnetic compati-
bility Washington, DC, Aug. 21-23, 1990. © 1990 IEEE/EMC.
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EHT 374 7 uREEYy — 70 (EIHS DGM 024 >V —X : Semi Rigid Cable
UT-141 L [FFEDHEEE) 2 Fv/z. ZOREr —7 ) i3, Double Shielded #5& & 72 -
TEY, WHIZSMAM) 2227 93 FEBLTWS,
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FEXHER % & b2 > EBWEMTHET 3 ESD 2HARS 12, RROSEW&k %

AV TUTIRRT R E TR - 72,
3.1 FEHOARME A /7L Ak

Hbw )R (EE ¢=12.7mm, #HEXEC=0.7pF)2MH(a), (b)2AFu—n
BB D ZFIF (94 mmX58 mm X2l mm, E&H 1mm)icAR, Chu2HiFs L
£ (a), (b)2EEEL 24 58BL, HBE 500 V IREEHTE L, O MmO HHz
LT 1ED ESD B8HET 3,

REIN0mm DY a— B/ B N7 7+ 2EEICETEL, 25 5# 60 mm
DLET(a), (b)MD ESD BFRET S & 5> ARF£RET2 (K1),

ZDT7 7ok, £&1.5mO~4 7 oy — 7 (DGM 024-1500) THf
B8 1.0GHz DY 7V % 4 24y aRa—7 (TEK7104/7 A29/7B 15 : 50 Q) iz
gL,

KEADORER, HbwdE(a), ()R ZD7 ¥ F HIZBHFEICHESELDDh 25
D ESD TREH2(a)ITRT LI, V77V YRI5 Fr~ivss—i T2
HT 4 TORMIAT —DDIWMILL 24 VSNV ABEDSh (RIEIZ1.5V S
V).

LHL, A—HERGFCO»LbSTHELp 3ER(a), (D)BZDT7 V7 +»5 (K
WHENC) HEL» B8D ESD Tit, BE2(b)RXTT &S5RI RY 74 7OH
MUZIT —DDHILL 724 VSV AMED Stz (EEIZ 1.5V BLE),

BOWELEELI LI, 04V VABEERET 2 DIHISHEIO F AT
TRESEB IREET 277 AF vy 7 OfE (ERICIZEEHT LD 12

Y3—bE/ K=

7 > ¥+ (50mm)
i 9 EK
° 60mm
SN
PRI
(AF o — i) SMAz#%7%
=4 7 ok
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1 BEHw5ik 2M@) %AW ESD 1 /L ADRE L ¥ DRE
Fig.1 ESD impulse generation using brass balls
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Ot v/ NABED OIS, B, IOBRKIIEDL v IRO»D Y ICE—THEOHKIK
PRWTHEDLL W,
3.2 BEIOAMEARRS b7 LBH

Ean2bmmpDya—t&/ K-V 777 %, 33GHz £ CRIEIASITHIELS
TEDARYZ T LTF 74 Y (TEK 2782) D A3 2 7 ¥ # (K-Connector) i< “K
-APC 3.5 Adapter” =/ L THEEEHRE Lz, FHEr —7VidERLTWLRN,

JNHIOEER LA UCHEbw IBREAYL, AKOAEIZL > TESD 25#4£38, —D
DIALA VRNV AR EENDARY b T LAGFRHRNR,

DT VT FHRENSIImMmM K 50BN E IS THRETZESDDOARS b T L5
iz, Ebw )ROFEHOFRAEMbLTHETHRO 100 Hz 25 Eix 17GHz %729
¥ TR, WITGHz Hiz v o EDARY b F AL, ZONE (#10 mm)
TidHEbw I8K(a), (D)7 7T oRRAMICES»AROAMET 2 Z &8
v (K 2).

7 v 7 S S R 1mm T < 315 v D ER(a) I%ET 3 72K D ESD
Tid, 32GHz $ COARI F I L2EL T L 2HEFE L, ZOMIZSEIORE T
LI:ARZ b T AT+ 74 FOHELR (33GHz) iFEIzHALL Twa,

4. BEEL-&B¥En ESD JE

TARY PHOREWEEEZHEL:EBMEMOESDIZL A4 SV AR %

ARBIcD, UTOEBRE{T- .,
4.1 IAILHHRA /LA

HEZFERFLALRKS 150mm O 2 K01 7 (BHE ¢=12.7mm, HEFH C=
2.2pF) (A), (B)DEMREE (¢=12.7mm OEb w 3 BxFHA) % 60 gm DRI
PEBEL THRE R, #7854 7(A)I2 50 GQ OEFTHEFI ML T+1.2kV 2EIMOL,
1 B REIRERE S ® .

S84 7 (A) 2 5 KFEERE 20 mm OFFTIC, KE 2D5mm Dy a—ME/ K-
TYFFDIV Ay bEEZEIENAA PR TREEHEL:, 207 Y7 FHiRRE 1
m D<A 7 uEESs — 7 (DGM 024-1000) AW THHEE 1.0OGHz DY 7 v %
AL FyoAa—7 (TEKT7104/7A29/7B15:50Q) ##EHELL (K 3).

ZOEBTTCORBIBLTREEI(A)ZRTIEL Y 77V YR« S5V RV
IS —BIZF AN T 4 TORMIITL —2DIMILL e A V7V ABTED STz,
RIER 2.5V LEREH o7,

/84 Z(A)IT—1.2kV 2EIIL ERRICTE S € 3581, BHE3(b)ITnT Jt
{—BIIRST 4 TORANC L —DDIIL L T2 A V7V AHED bz, RIEIR
Y 2.5VEUEST,

D7 7+ R ZA(BYRIORICHEICEBH LAV Ay AEIZEy ML
135E, Billand 4 vV ABEIRIA AL Z(ARNTHE LN D L RGIZR S,

ZORE/AESRME (EE V=1.2kV, MK g=60um, I d=20mm) ki %
A RNV ADILEY /3T Y EENEH 350 psec 2B S Nizds, TOEIZFERLRLY
FwEA4stryuAa—7 (TEK7104) BET2EHE LD RFEICEL L,
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5. EBADE & & LHRET
5.1 BARA > /NIVADTETE
BEELBYARI T ESD, EEAR <o ESD 2fb 3" 2 h & DIAHED ZMIZIX
—BTIzH BB —D DI L 72 “positive going” E 7z i3 “negative going” D HARMEFR
(Unipolar Impulse Field) #%4E£3 % ZL3b 5.
ZDHEIEEA VSV ARBEAZ B R, UToRERDIT NS,
1) BEBBEHLH 3KV K L ABMEITEL, Lidts THREMEL %K 100 xm LA
TC—EEYDANN-IHENEET D & &,
2) WERIEEITEEMEOTE (BR) L FAREOEBUT OZMAIIRZE
TrFrBEM TV L E,
3) RET7VFTFOERI—DOOEBYEONELERED, £REZAUTOL
VAVINREEEETBYa— B/ R—N T 7F+THBLE,
5.2 BBILBEIEA >/ IVADFE
BEEHCEL, Lo bREMBSIHEE L bEBEI L ODA NI RE LR
2 ESD iz, JERICEDDTE LWL bR YAV ARBEET D L
bnoiz,
REAMER S & CREBEER ORI ER R, SEIETO ESDERIX, TOHREI»0
M E COLERMEGAEY "Eath FA—4" THBELTWS I EEZRL TV,
Y R— FMUVEERSEE IOBILEEA VSV ADEER, MEESDICLS
EMI{EH # B 2 EC—D2DEERFBND 2EZ T3 THS I
5.3 #ERIPIRNDEBR
EEEOSEBYAMCHE T A ESD ERE2ERERTHBET I 3T R
v, X CEEERORET - o F 25 i, TRTOROEKRS - FEAt - Z2H
DIEHD L HE (C : 3X10°m/s) 1243 ZhbNWHOETMEE & IT2HERLES
REIZH>TWVBRENS 2L TH 3,
fek 213, 4 VAR =40 psec (4.2 HiZIR) OBRFHEPICR S 200 mm DFH/ 1
ZEOBHIIEDL, SWBH T3 THS I, TOXDTED TERMTRRD
HETEHWN-E LTH, tDfEIE ct=12mm THY, ZThiFA1 72RO 105D 1
IZbiEWRETH D, £ LTI/ TH 5 10~20 mm OFERIC a—+FE/
Bl s PUFFAEEBELTVS IS, ZOXEHEAFTET (BFR) HEHY 58
BN q >/ ULAIG t E R ULBAEICHESTWD, &5, ZD¥a— b E/K—
NeFPYFFDIVAYINERS~2S5mm THY, IhdEEoREL (M) B
B LB LB AHEICZ 2 THWEDTH S,
OERR, LEYHMIcE Y% ESDEHR L It 2 EMI{EA % “#R—
RESER” 68 L0 “EBR KGR CEROHI LR TELRWIEERLTE
D, SHIDREEOBVER L BB ¥ OV ABHICN T 2 Fil kB TR LE
L33 THBI.
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Interchangeability Test of the Magneto-Optical Disk Cartridges

XA 7T —

E B EBRERAEES—RE L 130mm ERBONRERT 4+ A7 8 —FRXBHLHL

7z, Lo L, BRIDHKT 4 A7 1%, BENITIATE 3 KEELEEETH SV, 1 HOBH)
HEBECR 1EORAELMELZVOBEREZ> TS, EfME, BENCH, Eloz—
PFRESDTA—DEDEI Y FY—RE LT, TFIEEECL I LroREOENHE -
TETWS, UL, T4 AZBFLWT 7 /0P RETOREETHEIILLHY, B
PHEEDFRRMUEI N TOUEVOBEHETH S,

FEREEEE TEENRORTE LRI T, X7 4 A 72T % FEVR % Benc iz
EhTWw2 T4 AZIERCRAR] CHERMCHET 3 FEMEORULLIRRL, K
DFRIEE &£ 2 DIHEEROFH %2175 72,

RERMRBV ANV H B, K17, BEEE 8 HOSMER/ T, ISORBDOHELE YT X —
Y OHE, EWTOT—IHMY 27 —FERIU U Fu b Y JlIBKTITo%, ThoDT
— IR DR, LRTE7DDL —F « XY —DHMEDH 2 FICREDEND Y,
ZDENABERHERTWAIERRE > TS I L %2EIEDT,

IOXRE LT, EHHRERELRT, CheOENEE TS Ltk T, MHERR
DILERIHBIC TE B Z L RREL L.

Abstract A round-robin test has been carried out by the Japanese Optical Disk Standardization Commit-

1.

tee to clarify specific problems of the data interchangeability between media and drives based on the
parameters defined by the ISO/IEC DIS 10089. A total of 17 media manufacturers and 8 drive manufac-
turers have participated in this program.

Consequently, the reference drive is required to calibrate and get the most appropriate write power on

the media, and to keep the interchangeability among drives.

T UL & IZ

BEERILEEO—EBOERZFE> T, BEREDOHDOEIERT LT TIEZL,
A—=FF—2 « X&E - BREDOA A —VIER, THEHERFISHREL, IhoMBRE
LT A ® S, Ty, EEEEEORAROAREY AT LOAR ST, At
¥ RE - BART EERELL, FREFROARIC~ Y F L HRHROBEEI Y
ALTWw3, (7422713, hoDBEHEHLLEIEEEREL LTRERFERE
TSRS R TWwE, Thbb, X7 4 A 2713, HREEIHKTSREAICH
NTLHTEY, 3 OZERE & - THREANESR « B4 - HELTE S, Rflicbi:
STEWERENE TS, 7uvEF 4 A270E 5 B EHERTE S, v
7oEHESH D, EEE 130 mm DRI GB(F A /34 M) IGEWERMERTE B, K
74 A 2%, 130 mm B S ERERL S MOy T, 130 mm FHif 2 T HER
Th NI ERNABTOEES N, RENLREFELRL TEEHRSE
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RERT 4 A7 OEMUEEER DK (125 125

(%) ISO/DIS 10089 H35ER L 12, ZhizfEvs, THEizid 1SO #Hl % 5 72 5 847 254
RoOTHEFSRH L.,

TBERMPATH 2 LLE, BROLHR BEE2ED THRAOEREDORER Y 2 — 5/
RA—ABAE > THBEFFL 229 FIHONC, EREREOF 2T 2w L FE
iz ) phlkv, REISOHMgE, EREE2HEET2LOEBI LD THS, X
T4R213, FiLLT 7 /oY ZETOLERT, EREORERB+AICTE TR
W, K74 A7 OBHBIIBUELETLEFR L H D, WERMEOHEIMETHER (T 2
—EHEBELTVWEOT, INS6DEH/NT A~ DYEBFENHIED T — 5 DFEH
HEOEEHHLIEBAL T2 2 L OREESLE L & 2, BRI, 1 HOBRE)
EBCIIFER 1HOBE LI LI R HD, BREBEEZLTVWIER
D—2Cb->Tn3, .

RIPEEH THBMBTOREEER I T, K7 1 A 71484 2 F/ER 2 BN
WEBRIZZINTWS K7 1+ A 7R AS ] ERMERGTCET 2 /BB 0BT
EREL, EENE/LZ T, RPN 130 mm BEFKT 4 2 7 DEHMM T 2
FERRRBR R EIEL 72, FORBRIC DOV TR, BAEBSOEMRME S5 2 LANCRSH
WEBMOEREORELSEERECH 3 2 L 2IBHHL B0,

ROTHEERE, 130 mm B2 AJHEH TH 2 RMUKARNDHT 1+ X 7 0 Eifatkiz
T ORERAR R ISOHEHB > L HIE B L UEBTO 7 — & BEW4 L oM
HOMRIEET>72. ZORKRE, MELARE? bOoD, 1SO FRHEE O EHRMIIIH
BRIz ansd ko ot, Lvl, ISOHEDEM T A —F L FBO 7 —
§ - OB, BERECR S Rhol, £IT, HALEREEE LD
HEAZELTOIERAXHESLIZT 2:HI, ORTEEDO T v+ 7/, av
fa—n b Ty 7R L BERR S & BRENEEIEL W U 22 fE & DIRZE, AL
EERF L OHES 2B ETHEREL 72, FOBE, HUER, WRIEri i
T2DDOV =YY —DEIHEDT L T ICENDH Y, FOEMERMEHIN T2
FREALE-2TWE I E%25RE DT,

AREZ, IhoFREROMEL X UHHRT 1+ A 7 O BRI O FRGRT I it
HZOWTERBLLDTH 3,

2. HIMEHBROBRE

ISO/DIS 10089 THERE DI & > THES W TR EH/$F 2 — 5 DHIE,
FEETORABOBBIEREOIEL L U7 - 5D =7 —FofllEE, EHT
DR EIRMERER, & S EHHERERRE2FEIWEFE27 7 FabEy 7R b
HBOMz & > TiTo %2, ISOBEDELENS A — 5 DRES & UHHIC & B BHEEHIR
B, SEAROBESS Y, E—HOM s+ IEZEOKAREL LTIl
Bl ZOHE, FEORAMOREEIC X 2 RWEBROBELH DI, b
SHUDEAR T L ICRAEREFICL 2HET -7 2T, FRICHETEZ LD
Lie, BEEEREFEIUETR, FROF7 Vv Fao by JIBETHZ—2 08
e 2PEECREL TRIE T 2 Ao,

TB, IhoDFERIL, 15O BURHEHE 5 72> THEL TW 2 RRDIZIZEHTH
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Lk 17+, BEEE S OB RETEBLL (E5EH).
2.1 Ei/RS5 A —5DRIZE
ISO/DIS 10089 HIEHE D > b, F 1 ITRTEAEOYERY « SEFEHREOAE 21T
ot IhbiE, EEOTF— 5 RELEDOES VNV EREET 2IUEER OV
HThy, BEEEHEET 2 L TEERBREB L 25, £, 1987 FiC{To 7B
BT 1 A2 ORIET, MECHRESHMEL - HETHH B, 722, #iE
MRS L 2 oo R— R 5 4 Y RERPLESRHBUHED N7 Y FOFR &2 o 2 AEHED
KREORBBEYZEL Tid, (ROBEERNRRERDEAM, L —F ARy FAROKIER
#RERT 5%, BiCHIEROREEE 2L > THIET 2 L HHEL .
HEE, SEEEbLIZ, T4 A2OF—F THEERRENAE - $F - BRIAAD 3 0F7
TV, T4 AZDRBFHERCLIER BRGNS LI,
2.2 REIC S SEBEN L EIRERIE
EHIC X A RBHZIIER, B2ERT LR, SEEEORISREANDEENR,
F— yFEEDRA L 2 AHEEE L OBBRNBEO ERELS L T — S FRD
5—% (Ey MEADIERMD) FOHERTo%. T7—FRiE, T4 AIDT—FE

®R1 HEENASA—SORIEIAR LR/e
Table1l Principal parameters and specifications for interchange-
ability test for physical parameters

#EHEHE E# #HOOE

R—RA T4 VRFHE I, 10~34%
b7 v & v SRIEE ST

s M v 2 ruREH (L4 T)max/s 0.70~1.00

Ly v IVER (lIl—IZI)/lo 0.40~0.65

c by 22 uAEEERE | (L wa— (II+I2)m|n]/lo] 0.20~0.60
< — 7 BEES

sk —I1E5 [T/ 1o 20.50

* VFO &5 [Tetol/To 20.25
BEBESHMEL C/N cwW =45dB
HER CE/CW =—-40dB
7oA b—7 BT b 7 v 7 ~DOiRE <-26dB

BFBr~n

R2 RRBICLHEBNLCERMREIRE

Table 2 Principal parameters for interchangeability test
for media with drives

OEMEDEIRERF
CRIATWEH— Yy OOHEATE Iz, Yes/No
T4 R7DEERL T2, Yes/No
cH— R F I DRV Yy T A=A ROy IBNTEID, Yes/No
cavbha—Nbt7 v 70D PEPMEDHI,, Yes/No
Ny F—TRHFED T2 (3 — 7 BIEREIZAT A T2 ), Yes/No

@F —FFMY 5 —ROFE(F 4 X2 327, £1000+ 7 v 7 flE)
< IDED/NA b F—F
s TS BN 7 A TEHELRRETHEHEL O, b7 —F
(41924 /%8 —>)
T BRI R ORREECRBRHE LD, b 2T —F
(4192, 7¢5 —>)
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SAEBORMNAE « A - RAAD 3 »FIEL1000 + 7 v 2 OFlIELSEHHL, T4 A
7 LOBENRRBERMCE 2EERBRETZEIIFRB L, BRT—F 3T+ A7k
THREL Y XY — VT L2 5 (4192) w B VT2,

2.3 HMHEEEER%RDAE

BESAM Z LR SERESEEHAM TERE 2R TV 2 EROER 25 BH
5, bIvFrSEES ICESEEICOVWT, OHEEELEE L RO SME
HHOER, QERGEEEL ROSHEBSHEEM COERDRAEET 12,

REEE BT LLROHZIE DWW TR, BEOHIEE-G2BEL, ZOHE
TOLEOREORIELE 21T 5 7,

Moy F U IRERDLTIE, FEOBMLE ERBEAO N 7 v F U ERELD
MEEZANRSE DI, 5000EDT 5 AT 72 AZBEL LM %2 SRHE/ B i3 E
MTHELT S v+ 7OREMDTME 21T 1.

EERHICOVTIE, R Y7 —% 1mW %A TEL (6~10mW OEEHT) &+
el &, ROBBUEOEMEESVLEREL, BB SV —DERERES L UT -2 5IRD
5 —RYEHNESRIE L OB 2R,

®4 b= 7%, @C/N, GOEFEEEE, @oE, GOHER

FEE DRENEEE L, 2.28iD/N 4 b5 —RPET, N1 b7 —FHB 10T L%k
STEEOEMNEL B, pOEEOIY -V Sy 7t T 2 EEEEED H 3
KE1EEZEELL.

ROT, BEOHEEB THE L LEEO T SREDR L 5 S FHOBEEEY,
IR EHEEECEEL TREMOER, REOHREEHE TERLES 2BOR
BEETHAE L ROWERE, BBHEMOABEIC DL THIEL .

3. BT A—9ORIEFRR L FHA

B35 A =2 OREMZPEHER 2K 1~3 IR T, b BUEREH Z2&B L T v
2HONETREFONS, Thoid, “BHED” « “YUAK” « “UEH A"FD &L 512,
RHEOEED 2 VIIAEEZ LR ZOHAELRICL > THRELTWS, b,
BWEBFERAL TO 2 HEROEREICRERD oL bDOLIEEENS, Tabb, R
WHEAAICOWL T, HAHELBEEHE, H1ARSN3 LS REEZHEERLT
WBZE»NLMEZS, Bk, REHEFIO>VTY, K2bRsn3 LI, #
DPIE L AR ORI EE KR TEFTBVHEERL TV 3,

INSDORFET -5 AT, v~ oW R THEEM - MEHER L b,
PRVRE-TETEY, BEBOS YV FOoEY TR T [HEABRBOEREZHL
3 LA R BT O BRI S EE | L{8fHL, Z08E2it oz O~
DIRMBENI DD ERS,

LipL, REFNCIFAREEICNE > T3 50D, 2EDFED AT Y i3, %
PEI0%EBATWVE, LINR—AT A4 YRINFIZDOWTIE, BRNCRKINEOILH
KEHRZEL, AIERERETINEER-2 bbb sed, HLKTRT LI,
EREU0BA LD NNTY FRBELTND, R—RA T4 VRERE, EE5RMEOIEE
R T 2BRESEE L OEREOREL 22D T, BEZHEENKRDONS, S
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DEERIR OB, UEBREFEOEELFCI > THREON I Y F 2RI €

SRR SEOBEL 2 5.
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Fig.1 Baseline reflectance
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Fig.3 Ease of erasure
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® 3 EHTOEFBFNERR

Table 3 Test result of mechanical interchangeability for media with drives

Ol X I — AW AR
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b7 2YniAML

4. EHIC & ZERNLEIRERITERR & SHE

Bk L F L OBANEEREO ERUEH/R TR, RIWCRT LI, BERY
(D) SRFOREFEE TRAN SN R Do ey — AR BLTEENES AT
5, B (D) i3, R—A 4 Y RFBHBIFETREZFAA T DICKEDHEE
T74—AA Oy INTELRLoIILIZLZbDLHERT S,

¥, T4 A7 ERORERRFEZOHEEENTR L THBa> ba— . b
7 v 7 OHIFEHEIRES (SFP) DFE D 2 DWW Ti, T OSSR Firz e WSS 2
BMb-o7:F&EL 12), Zhid, TOBELEMTI LR I->THMIcksZ L%
oHEERZ 52, BRCREROES Bttt 3) #35%<, 1SO TH SFP
HIRD IR T BT T 3, ISOBURHEHBMT & D Lo TIRFEL T A E, %<
DFARE ORISR L 2 LEBHD, WBELET 3,

T HEBOFERD =7 —RoEHR TR, M4ISRT Lo, BEEEORS
DFEOBNY F VN TS, ISOREOER T A —F L OEMIIZ, BEECR->T
Wiy, R—AF4 YRERC/N-#HE - 70X b= LDE2RTA5 L,
4T, N PROVRIUEIEDESBRALENTWS, T4 AZBED/NA bz
S0 AL o7 IRICDWTI, RAWTT IO, AL H 2, THE
274 A7 OYMENFLUIT A—F DIy, HETRMELZ TRE->TWwS, L
LU, BIX5 XA =7 DR L EBO T — 5 LR EERT L OB RMREENTE 57—
F LR o TR,

5. EMARRR %R SAENRER & FHE

P F U ITDREBZDWTR, —EDT ¥ T LT 7 X BRI ER




130 (130)

QI
- '
100 1
\ ’
Ay [
\ N
\ 1
\ '
K\ 1 H ;A
\ ‘| I ’ F\\\\
\ 1 Gy G ’ W
\\ 1 HF"!\' N\i—--’ J\ \\\
\ E I{‘;“‘kx" Q \ N Ha %
] == \ X
< / |l Bs,\‘\}\ \ QKRN VR
A i Wo oM Ll‘\h“ I3 G I
1 [} 1J 0 Wiy --~ LTS piis vy
k \ ' N7 ) \ WS Y Wsall,
- 10 \ ! ‘lF')\\P ‘\\\ “ b \\\\\ \'}\
7 v/ 1 Wu-22 o % RN
] \ ! 1 \ 4 \ 1 v \
® A\ \\ I’/’ 1 \l‘ - 1‘\\\ \\\ 1 \ \5
B \ j Q ! Pt Ly VNN \ Ny
X10-5 GMXITTT Oy N BY VYN 0 R
N v WA . A % Bal b
L‘ '(\*\ \\‘G, ‘\kr\ \\D \(’ M\ “
Ey) T2 NI s E\_‘ YWhoo W\
PR ki W/ RIS AN TP )
™ s \ \ E A
ovy N AR W L VilvTw A\
AR \ LR R\l
QI\\‘\ \‘\ == . P \ \ \e\‘ v L \r\g .
~ \ \ s
1. M \ ~D Peal v opeoo
N . v PRI
i ;-)i-\\\\\éﬁ e \\\ AN M-~ )‘,; \‘ \\
MC\“"\J\/:\Q M~ N \‘ \\ \ - X \ \\
v N (Y \ \ \
N LY \ \
N \ [}
\: \

I
11 12 13

14 15
—_— K74 7O

4 EREEERNT— S8R L7 —ROLE

Fig.4 Read error rate of interchangeability test for media with drives

R4 BN A—SeT—9BRI TS5 —RLNDIEM

Table 4 Relationship between physical parameters and read error rate
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Abstract Strategic Information Systems (SIS) are constructed to provide a new value to a market. They

1.

require the restructuring of business with organizational changes in tasks, roles and authorities. This
management innovation penetrates the depth of an organization and makes us perceive that an
organization and its members are the target of change.

Systems consulting firms have developed to provide methodologies for SIS planning. These methodol-
ogies are mainly of technical domain (technical axis) spreading from strategy formulation to systems
planning. They have often referred to the importance of consideration for an organization and its
members (human axis) in SIS implementation but left it in the world of the tacit dimension without any
concrete results.

This paper discusses the domain of human axis in SIS implementation and formulates a methodology
required when a new information technology is introduced, using Schein’s UCR (Unfreezing, Changing,

Refreezing) model and Bateson’s human perception model.
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