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Classification and Representation of the Built-in Information

of the Integrated System with Knowledge Base

Takako MATSUDA
Computer Center, Tohoku University

2-1-1 Katahira, Sendai 980 Japan

The built-in information of the integrated system VCAP, which has been developed
for using different softwares with the same user protocol, is described. VCAP stores
up specifications described in the users manuals of each software and empirical
knowledge obtained through practical wuse, and utilizing them, it performs user's
demands automatically. The built-in information is composed of programs P, data D,
control directions C and knowledge of use K. C is stored as a COOD database; K, as
declarative predicates in ShapeUp. The processor of VCAP is divided into several
object processes according to application-oriented jobs. Each object process is
formulated with a series of several process-segments, which are represented by rules
in ShapeUp. A virtual data file is designed instead of the different actual data
files. Man-machine interaction is carried out smoothly with temporary knowledge in a

dialogue.
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DDL;

DATABASE CI
TABLE CIJ

: Control Information of VCAP;
: Job Control Language of Application Packages;

NO (I3) UNIQUE : Serial no. of card set;
CNAME (A8) : Card set name;
TITLE = (A30) : Title of card set;

FUNC(3) (A78) : Function of card set;
FORM(10) (A35) : Card form;

PARM(10) (AS5) : Parameter;

EXPL(10) (A50) : Explanation of parameter;
IFMT(10) (A5) : Input format of parameter;
TABLE CICSTAT : Control Card of STATPAC;

NO (I3) unique : Serial mo. of control card;
CNAME (A6) : Card name;

TITLE (A40) : Title of card;

FUNC(10) (A70) : Function of card;

FORM(10) (A50) : Card form of parameter list;
PARM(20) (A5) : Parameter;

EXPL(20) (A70) : Explanation of parameter;
IFMT(20) (A5) : Input format of parameter;
TABLE CICSPSS : Control Card of SPSS;

NO (I3) unique : Serial no. of control card;
CNAME  (Al15) : Card name;

TITLE (A70) : Title of card;

FUNC(10) (A70) : Function of card;

FORM(10) (A70) : Card form of parameter list;
PARM(20) (AS) : Parameter;

EXPL(20) (A70) : Explanation of parameter;
IFMT(20) (A5) : Input format of parameter;

END-DDL;
K3 Clory—Ed
#1 #@r— ro—BEA0LRLS

5 B i 5 ® 5%
'n Balfichi@NSY (B—h— FOIER)
frEf [\ n WolfichiEfy (MEY— YOBE)
~ EHE—2HA
5 i—%10a R5 A= g
L p] p Ame]
(p1lp2) |p1Eridp2
FlsrU | [(p1|p2) |plEiizp2 (HBH)
#oiEL [ (p)in POnEIAYEL
[Lpl;n |ponEYEL (HKET)
(p) % pORERGFYEL
[Lpl:x pOREEMYEL (HHEa])

(3)




(2) W{E~<—2KB

KB, ~y r—vE0EHEHAS, Ny r—v
HAFREONBERBET 3D OIERARB LU <y
Fr—VvFRSOFEHMERRAELS L BKBAL,
RO FTREHAHI—-FAIcBIUY 3 7HIE
H—FF 112 3KBUSHSL, Shapelp ©F
BRECL - TRELL(KA). ERGlOHEL — ¥
MRS e rdHAcE - TERABL 2. K6 IHE
A— FHORBFIZERT. 2hElcP] )iy
57z »ic Shapelp O 7 — FH|ZEL Y R B % &
>¥ze EBIKBEEML 7 — s oflEFd.

KBA= (As, Ar, AE)
As (n,v,d,w,tp,tj,h)
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AE (n,p,e,rc)
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SPEX4: RUN NAME a; GET FILE f;

FREQUENCIES vl, op='8';  FINISH;;

SPJ1: SPSS fO='*userid/..... pee’,
fd="*userid/...Afile';;
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SPEXQ: FILEWAME fn, fb;
VARIABLENLIST vl;
INPUTMEDIUM;

N \OF\CASES;
INPUTFORMAT;
VARLABELS vn, vb;
VALUELABELS vl, v, b;
PRINTFORMATS vl, vf;
FREQUENCIES vl='ALL';
READINPUT"DATA;
SAVEFILE;

FINISH;;
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STOP; ;
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(1) VCAPOxY Y 7ax R0V
inl N ]=>[ Shapelp|Menu(L,N,0,E) 1=>out[ 0 ]

(2) W Fokralp

inl k 1= ShapeUplAR(k,n,p) 1=sout( n,p ]
inl n J=>] ShapeUplAS(n,v,d,w,tp, tj,‘h) J=>out[ t_1
in( mpst, 1=>[ coop|cI 1=>out| n,p,TITLE,FUNC ]

3) M7 € 2bO0c

inl k 1=>I ShapeUpIAR(k,n,p) l=>out{ n,p 1

inl n,p 1=>I ShapeUplAE(n,p,e,rc) I=>outl er, |

inl n J=>[ ShapeUpIAS(n,u,d,w,t stish) 1=outl t ot ]

inl p, 1=>-[ ShapeUplIc(rc,rj,c) J=>out[ re ]
inl t ,e 1==>[ coOD|CI J=>>out( FORM,PARM,EXPL,IFMT |
inl c, FORM, PARM, EXPL, TFMT 1=>-[ x|~ J=~out[ C, ]
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in[ s =l ShapeUp|IJ(rj_.Uid,j) J=>out[ j 1
inl tod J==I COOD|CT )=2out( FORM,PARM,EXPL,IFMT ]
inl j,FORM,PARM,EXPL,IFMT 1=>-[ z|— )=>out| g,

(4) #E7a+ZbOT

infmil]=[p!d 1 =>out[mol

in[ Dname,Tname ]=$[ COOD|V-file 1=3>out| Iname,Vlabel ]
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in{ Dname,Tname, Iname,Viabel 1= yl[V—fiZe 1=>>out[ Dlist ]
in[ n,"V-A file" )=>[ ShapeUp|AE(n_,p_,e,rc) I=out r, ]
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inl n 1= ShapeUp|AS(n,v,d,u,t Lt.,h) J==out] tp’tj ]
inl v, 1= Shaszp]IC(rc,rj,c) 1=>out roe ]

in[ t_,c ]=>[ COOD|CI ]=out[ FORM )

in[ e,FORM,Dlist ]=s[ x|— }=>out|[ Cp ]

inl T 1= ShapeUp]IJ(rj,uid,j) 1=>out[ j ]

in( tj,j 1=>=[ COOD|CI )=>-out[ FORM ]

inl j,FORM 1==[ z|— l=s-out[ Ip ]

in[ Dname,Tname ]==[ COOD|V-file )=-out| data ]

OB TEHERL ., ¢ T THLTYL 3HFHRA Menu
OHOLWRHE T w20V Avg, NI#EE, O
WHEFutrd, ERRFATESZ, OVORITTHSN
FT20%2MBORNE 7ok AOBRICAVTWS,
Hitco r—vohhsBNCEIFREZEBLE
TbORRETaERa0PRK7(2) ©UENOF
holid, KRBEETRAVWAERRFIKBBXUC I
CHBHALTVWA260TH B, TITREF—T7—FZA
HL, 20N TE o r—VE, FEgh, 20K
HMLpfer 3 5, MBI Shapelp ECOODOD
BB L - THEDH TV S,
Hitcor—vodihoREBELEFHEEZAVTH
HBIF AT 200~ FF v 7 (FREHE
H—FBLOV s 7HAAI—F) Z2HANTELDO
W7o+ 2b0ciRR7(3) OREA OB TERY
Lize ZZCWRVERAK L LT Shapelp £ COOD®
BHFORTRANTHRARLExZHVWTWVWS, &
MBS BIRY ARG, AR, AE, As, lc,
CIC, 1], Cl]JoETH%, #f@ih—FOHY
Hkix, BUDKETFHESHEY — Fi>20WT, 2¥K
g THE S — FIZoWTIiTH 8, LEF OB

inl Dname, Tname,data 1= y2{— I==out|[ O-file ]
inl Jp,CpO-file ]=[ CARDIN|— ]=>-out| Snumb,, 1
inl Smumby, 1=>[ JOUT |— 1==>out|[ Ry ]
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inl Dname,Tname,0-file 1=3[ COOD|— )=>-out| V-file ]}
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inl Ji’ci 1=2>[ CARDIN|— }=>>out( Snwnbi 1
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in[ Snumb, 1=~ JOUT |- 1=>-out| R,
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object(aOH):-seq_aOH.

seq_aOH:-activate_object(c0G), !I, fail.

' seq_aOH:-activate_object(c0S), 1!, fail,

seq_aOH:-activate ob;ect(boc).
copy_file(” .....Pcc .. ....tPCC ")
copy_file(".....JCC","....tJCCT),

1!, fail.

seq_aOH:-activate ob]ect(bOT).
copy_file("....tPCC"™ EIREEED rcc™),
copy_file("....tJcc",".....J¢cCcT),
11, fail.

seq_aOH:-activate_object(bOE), !!, fail.
seq_aOH:~activate_object(bOR).

activate_object(*J):~
MENU(_,_,*J,*E), =nl,

display(“Selected processing™,*J, (",*E,™)"),
object(*J),
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DDL;

DATABASE fname : flabel;
TABLE dname, : dlabel,;
V11 (f“) : viabely;
Vi2 (flz) N vlabellz;

: dlabely;
TABLE dnamey-L :
v11(k1y) (Aw) ;
via(ki2)  (Aw);

value label of table dname,;

: value label of table dnamea;

.....

' W9 V-file ©F— 2 i§is

4. Bbbiz
V.- OEMRAEHET R, VY7

(6)

(1) O-file 7 —%#l

MBINCM ... Income list of the X-party
= Variable label
Variab AGE .. Age of respondent
name SEX .. Sex of reELo'Wnt
IC .. Hsskly income in_thousand yen
case 0. Occupation of respondent |
No. D .. E'1.nal education
1 31 Fl 14 8 1
2 45 M| 14 12 6
3 30 M 6] 12 4 1... Nm}e
4 71 Fi 14 1 6 2 ... Prunzn'y .
5 31 M 9 2 5 3 ... Junior high
4 ... High achool
5
6

... College

... Graduate school
M ... Male
F ... Female

(2) V-file o7 — % EH#H

DDL;

DATABASE MDATA : Management data;

TABLE I-IBINCM : Income list of the X-party;
AGE (I4) : Age of respondent;
SEX (A1) : Sex of respondent
IC (I4) : Weekly income in thousand yen;
oc  (I4) : Oceupation of respondent;
ED (I4) : Final education;

TABLE MBINCM-L : Value label of table MBINCM;
SEX(2) (A8);
ED(6) (A17);

END-DDL;

K10 V-file @7 —5fl

2 TOLY Fa—P L9 7 o —AOHBEBHETSH
3. VCAPREBY 7 Vo . 7 kT B IEMAETE
BREF VAT LACHBLARTESNCERT 60
L, 2—PRWEBRT I LU EA—OMNTE
RTCREBV 7 VY TRRFATEDR LI L. V
CAPREH v r—v%2HHIL LIH, ORI
22— AP T . —AOEPLEINDZ VAT L LRBRICH
HTX5360T, SBOANA— AV I T x—AD
—2DHRE2EILD260LERLDZ. VAT LOEB
WMoTR, WHhERRERELESAZ, LWHICITHFHEET -
FBL, 2hE2EHTIDORANEETH S, O
BAORABAR, V7Y 27&03 60
DAVE T 2— A1 o Ta—FOoHMBERLOL VY
7— Al CEHE2ERTELTH S,

AFRE, HPET BAEBHEHESEHEHIERESR
BHRIR), BAE HILRFRIBLORRICL D, T
X AR BB B U7 (Nos . 58215001, 59203002,
60101004) DB A 18 1. BABRBRIICEMNT 2.

[2E K]
[1] B EM: MEHESY 7+ ¥ = TVCAP—v 2 7 23S
XUREHEH < v 7 — VHAFI O BB, WRAEELRGE
Vol.27, No.8, pp.811-820 (1986).
[2] AEfh: V7 by PRIA R — Y RF2—REY 7

FY - 7T OBATRA, HAAHHBELSE2E a4V ST
=— RV VEY YA (1986).
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TITLE FoR®M
STATPAC's job $ \8 JOB
control card $ \8 APROG \16 STATP

[$ \8 LIMITS \16 Ot , Om ,, Opl
[$ \8 PRMFL \16 I*,R,S, O£0]

[$ \8 PRMFL \16 01,R,S, Ofl]

[$ \8 PRMFL \16 12,W,S, Of2]

[$ \8 PRMFL \16 12,R,S, 0f3]

8 ENDJOB

$
SPSS's job control $
card $ \8 APROG \16 SPSS
’ [$ \8 LIMITS \16 Ot, Cm,, Opl

[$ \8 PRMFL \16 I*,R,S, Of0]

[$ \8 PRMFL \16 08,R,S, Ofl]
[$ \8 PRMFL \16 09,W,S, Of2]
[$ \8 PRMFL \16 FW,W,S, Of3]
[$ \8 PRMFL \16 FR,R,S, Ofé4]
$ \8 ENDJOB

\
\8 JOB
\

@Q)7F—FWCICSTATEHBHEINhTCWESTATPACOFREHE Y — FOHA

TITLE FORM
Create data D-CREF Od Omis Oc
PARAMS Onv 116 Ons
NAME
[17 Ono Ovl;*
VARIBL
(v)
Save data D~-SAVE \7 [Od];*
Load data D-LOAD ¢d
Quantification I COMP1 17 Od On [Onl] Ovl [Qal Qa2 ¢a3]
\7 {Ovlin

[+ 17 Odl Qa4 Qa5]
[+ 17 0d2 Oc)

Quantification II COMP2 17 Od On [Ov1] Om [Ob Qal Qa2 Qa3]
\7 {Ovl}in
17 ¢dl
[+ 17 Od2 Qasl
[* 17 Od3 Oc]

BF—FWCICSPSSHEMEINTHWESPSSOFHREHAL— FORA

TITLE FORM
“Value labels VALUE-LABELS \16 (Ovl {( v ) Oblis /3sx
Variable labels VAR~LABELS \16 {Ovn , Ovb /};*

Print formats PRINT~FORMATS \16 {Ovl ( OvE ) /};+*

Generating and retaining SAVE~FILE 116 [Of [~0f11]]
SPSS system files

Processing data from SPSS GET~FILE !16 Of
system files

Descriptive statistics CONDESCRIPTIVE \16 Ovl
for continuous variables [OPTIONS \16 Qop]
[STATISTICS \16 Ost]

One-way frequency FREQUENCIES \16 GENERAL= {vl

distributions with [OPTIONS \16 Oop]l

descriptive statistics [STATISTICS \16 Ost]

Two-way to n-way CROSSTABS \16 TABLES={Ovll {~BY~ Ov12};* /};*
cross-tabulation tables [OPTIONS \16 Copl

and related statistics [STATISTICS \16 Ost]
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)ty r—v OBEBEBAS

AS("SPSS”,"R9.1,831017,"Center News No.379","CICSPSS™,"CIJ"
. . “SPSS Inc. and NEC ).
AS("STATPAC™, R4.77,840601, Center News No.394","CICSTAT™,”CIJ”
NEC™

@)y r—vAFHE ONBTRLAEBRAR

AR(" descr1pt1ve statxstxcs » "SPSS” CONDESCRIPTIVE Y.

AR("™ mean, sum”™, "SPSS”, CONDBSCRIPTIVE ).

AR(" “minimun, maximum, range”, SPSS +» "CONDESCRIPTIVE™),
AR("standard deviation, variance™,”SPSS”, “CONDESCRIPTIVE™).
AR("one- vay frequency dlatributzon » "sPss”, “FREQUENCIES").
AR("mean”, “SPSS FREQUBNCIES ).

AR("™ “minimum, maxxmum. range”, “SPSS” FREQUENCIES“).

AR("two-way to n-way cross- tabulatzon table™, “SPSS™, “CROSSTABS").

AR("quantification I”,"STATPAC™, “COMP1").
AR("quantification II”, “STATPAC™, “COMP2").

OEERAGIEBAEOEMT — 5§l

AE(7sPsSs”,"y-A", Data transfer from V-file to A-file”,"SPEX0").
AE("STATPAC”,"V-A", "Data transfer from V-file to A-file™, "STEX0").

AE(” SPSS “CONDESCRIPTIVE"™

“all condescrzpt;ve Atatzstlcs of all variables™, "SPEX1”).
AE("™ SPSS “CONDESCRIPTIVE"™

“mean and standard error of indicated variables™, "SPEX2").
AE(”SPSS”, "FREQUENCIES™

“frequencies of indicated variables with histgrams™, “SPEX4™).

AE("STATPAC™, "cOMP1” .
quantzfxcatton I wlthout continuous variable”, "STEX1").

AE(STATPAC™, coMP1” . .
“quantification I with continuous variables™, "STEX2").

(OBEA B0 FHe & HIH — ¥ ORI

Ic("SPEX0”,"sPJ0”, . “ .
[<<"FILE~NAME™ “fa” "f£b">>,<<"VARIABLE~LIST" “v17>>,
<<"INPUT~MEDIUM">>,<<"N~OF~CASES">>,<<"INPUT~FORMAT >>,

<<"VAR~LABELS™ “vyn” “yb7>>,<<"VALUE~LABELS" “v1” “y" “b">>,
<<"PRINT~FORMATS~ "v1~ "v£">>,<<"FREQUENCIES™ “v1=\'ALL\'">>,
<<"READ~INPUT~DATA >>,
<<"SAVE~FILE >>,<<"FINISH">>]),
IC("SPEX1”,”sPJ1”
[<<™ Ruu~uAnE“ “a”>>. <<"GET~FILE™ "f£">>,
<<"CONDESCRIPTIVE™ “v1=\'ALL\'">>, <<“FINISH">>1).
IC("SPEX2”,"sPJ1",
[<<"RUN~NAME™ "a">>, <<"GEI~FILE" "f"
<<“CONDESCRIPTIVE" "vl~ “op= \'1 2\v >>, <<"FINISH">>]).
IC("SPEX4™, SPJ1”
[<<"RUN~NAME™ “a">>, <<"GET~FILE~ “f">>,
<<"FREQUENCIES™ “v1™ “op=\"8\'">>, <<"FINISH">>]).
Ic("STEX0","STJO", .
[<<”™D=-CREF™ "d”~ “nv~ "no” “v"5>5,<<"D-SAVE">>,<<"STOP">>]).
IC("STEX1™,”sTJ1",
[<<"PHTL" “t">>, <<"INITF">>, <<"D-LOAD” “d(dname)”>>,
<<"COMP1™ “d=dname” “n” "nl=1" “v17>>, <<"sTOP">>1).
ICc("STEX2", sTJ1", .
[<<"PHTL"™ “t“>>, <<"INITF">>, <<"D-LOAD” "d(dname)”>>,
<<"COMP1” “d=dname” "n" “nl” “v17>>, <<"sTOP">>]).
I1c("STEX3", sTJ1", .
[<<"PHTL™ “t">>, <<"INITF >>, <<"D-LOAD” “d(dname)”>>, . .
<<"COMP2" “d=dname” "n” “yl=\'0\'" "m” “v" "d17>>, <<"sTOP">>]).

G)FERAMO Y 2 7HIMAH — F OB
IJ("SPJO™,*ULID,

[<<~ spss“ “E0=\!"AKUIDAT /400 PCC\!T TEL=\'TAXUIDAT/ ... .work\'"
“£3=\""A*UIDA"/ .. Afile\'">>]).

IJ("SPJ1”,*UID,
[<<"SPSS™ “£0=\t'"A*UIDA™/..00.PCC\'" "£4=\""A*UIDA™/...Afile\'">>]).
IJ("STJO",*UID,
[<<"STATPAC™ "£0=\""A*UIDA™/.....PCC\'" “£1=\'"A*UIDA"/....work\'"
“£2=\""A*UIDA/...Afile\'">>]).,
IJ("STJ1™,*UID,

[<<"STATPAC™ “f0=\'"AXUIDA™/.....PCC\'" “£3=\""A%UIDA"/...Afile\'">>]).
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