BRI XCFIHE R AN SRS 2R
s

SR Z ] &

#EH

wm B

EEMEEBRRSED BB NEERIE
e EEE ? U Tk ELEBNRRTE
o FEREBEHERLEX MMBBERXEMELR
TVERFIRNEBEREEE SR « IBMARE
DK BB ~ TR B B LT 8K - RERE NI
RERERHERNER - EEABKAE » 88X
EHRBEFZYLIMBERAB T - HRWERR
~ ( Performance ) & * AR ERBB
Ko BABKERAEHSBIRA DI » EPC
LIRRBRENE R - FHEEIE X rE
W~ NBREZEE > MEREAKBE/RNEN
BE  BRE—EBEENER o

I

- Rl

BEARBALERETNEE » — o3
FIRDIRE » REBEVEFERFENENAL
EMAEELERIREREFERN > EREXR
TRENMIERE - #BES FHNEEGE » &
60 » ERIMAKREXIEX ( Hierachical
& Network Data Models ) B2 FIEIRH »
Ho gk UBMBIMSHE B E M - FRBE R
=S ECODASYL DBMS (Conference On
Data Systems Languages ) ~Limited Net-
work DBMS ~ Complex Network,“extended
CODASYL DBMS=# ( f{&F—%|Hi—&7

ABIBHES ( Mainframe ) FBEARKGEE ) o
RABINE R B E B %#E (Relational DBMS )
1970 RFHQ M DBMS ( B &R —5I| i — L& 7F
REIEIS P BRI BN B S R
¥t o IBMER BN E AR EISE F #1992
FEHEBHRIDB2 XA L BABKE
MEEE R (PC-DBMS ) REIEBINEF
(I E=FH—SBRBARKRENERRE )
EARBEKHHEHEIBMANEADB2 » 7£{4
AEISPC-DBMSAHIXH REUR L FI R K 3
EBE YT EREADBMSUME RS I it
o FIREHE KGR IBMB R (& :
IBMAE{REBREMEL ) » 2DERAT
RERNEREEERE » EHRERE
ERERBNRBIREIZ a8l o Bl FRE—
EEHEE  EHEEEEEREGERERE
X AARKRSTEHSEHRNENEE
RE] I8k e R B A B o BRI E
€58 HEAB B RHERER - BRI
RNURITE » WEASIEBBR IR E OIS
Mo BRENRIELRUHBERGERESE
EBERHRN o BE—ERHE MG MG &
B o BIF b HREBURH » BIFRRER S
A6 B rimn 6 B AR B RHRE o

80386 CPUHERS ( Micro Computers )
FRBEARNEE - EIRUEENINERES -
EBEX{R (Mini Computers ) Bk ABI &S
( Mainframes ) ke B K » B 7EPCH ke
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FIEHIDIT © 80386 PCH A KR A H B
MERARAYRAL » FERERHRZRRRAR
BENEIYHF] S o RSB A EAS L HIBA B
AR AERHER o

2. EAEENEFHR

FriBRARE ( Relation ) EEME T =8
W " #HEEH ( 2-dimensional Table )
(1)&fT (Column ) SHE MG EH#: ( At-
tribute ) » B—EAISCMHE (Cell ) &
TRFEARN (Simple ) o
QEHTERHER - BT EGHEF R o
(34951 ( Row ) 8 » HFIMZRFER{ o
RABE N ERHE XM EAFE R (File ) LB
BreI A R ER o HEMBIRES _HHK » 7
FRERE (Records ) » ITHRIBYE o
BN EREXEE TS
()5 ~ HIES
B EHEA AR R TE
FHKILRIRIEAGR - EHE—H TR » BftE
F o
(b)3EF2FF ( Nonprocedual ) B9Ek
Frif IR R R A SRR S B A 1 A B
R RHEGEHBENESERARK  MIAER
37 RR R BN o Wl R EREE

| OERGE MEEXMAGRE S NBUSEER o

FEFESAFERAEHE AT EEES
( Data Manipulation Command ) HX 2
EERE
(CERHBWIIE ( Data Independence )
E—RRERE (Data Set ) WIEIEH »
HEFRE AT TE R BE BB » AR AR 945
3\ ( Format ) £F# ( What ) ~ ERZERBHE
( Where ) ~ tnfalgf (8 ( How ) o e{%45=
T ATl — AR & Ro M I F2 3RS - 2%
CHEL TR B T0HERE o R EETS R s »
HEHAAEFEMZ % o flin - BXE

SHEMAFHIERES (Data Element ) ©
PEE B S IR SR D RN B AR S &
» FIVER® A LI fe ey » BERE 4
FALE SRR ERER - - B
HNEAEREBETHNRNERE  TiFL
FROEM BT E I B R -
EEMHEN » ALAREN MR
' BREHEMM:

IR E » BRNEIERRE
) o —EAETREEBHERENNRELEHE
HHENEN SR L g ERFIg R RN
AL (Field ) o —EEENENER » &
TR A FERER YR AR SRR
o MEME I ENIEM » RERERERE
HIERET - i R B R B R EEERRTNIE o
RAEN » DBMSHELRMRET2 T
BBV 4 (Full Data Independence )
REHE R B ZEDBMSHIE S KE | o &
EHR—EZESNERNERHENS »
TREZED2MABEREILYE (Total Data
Independence ) c KEH BB EEH
FHERABREREHMEIESHE (Logical
& Physical Schema ) o BHEEENEINE
WEFEBEE (User View ) » AXK#ME
—EFE AR AR - BiEHENEIIR
& BAREREREEATNIEE - B2.1
BRI BANEEERRK
2

Program

l

Logical
Schema

[

Physical
Schema

REEFH BT 1 REFEARNEEIR
B2.1 2-BREHREE
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iR MESHEEEELENEEERRKN
Fetk o EIRFIAR BRI BRI
22T R EMBNENEEERK  ENE
(Internal ) f1%\ /@ (External ) By#5H
 BIMAB = BIE & ( Conceptual
Schema ) o B ESEHEREZHNER
& ( Data Resource ) Rt 7T —HE AR
# (Integrated View ) o RZEEHEE
HZFEAAREENER R - (BHEHE
BB SRR RN TR B - B8
ERRFIERNBERERRARZE o (&
C.J. Date, An Introduction to Database
Systems, Vol 1., Fourth Edition, Page
15~19% Data Independence®s BH S 5¥ & 1 A7
BERBIF) °

FAmE BALREERRE
EZR

Program

l
SERS

External schema

|
EEEE

Conceptual schema
( Third-level )

[
PREESTS

Internal schema

—

EREHEI A RRERENRR R
Bl2.2 3-EREHBHREE

(d) R ELES
BB R ERHEX R LIS BB B B &
B BRI IE#{b#E ( Normalization ) X%
PR 2 AR N R M B m (E R B
o IEBMLAVEI R B A RMER A E -
BBt ERE X EDFE T IR

QEMEEREN SRS
AR E R EE RS (& M
ERARERERNER & ( Records ) ] &
FEBE (Keys) o B8 (Tables ) &
(Joined ) FE—#EEs » & 1E (Key Values )
CEREE  EEHEHLAERE (Modi-
fied ) B » GERKB D EASEFABNTIE LA
HE) S EANANABSEREN —SEEH
HIREE - AR ERHEXFE B EEMEN AR
BHAE - BEREERNAE - EEENRE
o [B12. 367K » Wi fEH BRI R IRE B —EILE
HERHEAC  EECHTFEMBEREIESR
» HUWEHFAE—ME 5] (Index ) » DAEZRIE
%2 EMEERE o Nt kE ( Proformace )
TR o REERERELEEN EHE TR
B AEREREEBAfRTIE - HEAN—F
BEREEHAE BB ENRINEX (Read
Operation ) HEIZEIE » WE2. 4R ©
(b)REBE N BRI k2 55 B _E#9%E4] ( Semantic

FiE1 5l

A|B |C

4

Quality Control ) o
{/ A DJ|E

2.3 FARZIDBMSHIEREE

TE1 $#£5 (set) Bk 2
A {542 ( pointer ) D
B E
C F

B2.4 EHEDBMSHEEE
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3. MEKEEHER

HECODASY&ME M » —EFEERHE
BB (Owner Record Type ) FI—{HEk% &
REEMHEEE (Member Record Type )
ZHEIBRBRES (Set ) o MRABHERX
EHEHEAENSEERENSERERRS
FAREIRS - RBEEHEEBE RN SBEZ M
BHRAGRTSREE -

(O BEERERES » WREARARFE
MEBERESHS MG (M I N relation-
ships ) #7E o

(R ERHR - B ERRE
ERESHSNMRELE -

QERIEREREN » BT AN %
BRARFEEN (Primary ) £ (Master ) &
BHEEREIRERIRENR] ( Secondary ) 25, ( Trans-
action ) ZHI$REIAL » HIMTOTAL ~IMAGE
BILEE o IL=EARENEa S S A TR
{LRIEREE - '

FARENBEGENNESEBIIRE » B
ER—BHEEEE o EHARE
B TR TR ERAENZ L% (Many-To-
Many ) fEBEBHIBRBIHK - KEMNER R
(High-Volume Transaction Processing )
MEMH MM ERH (Ddata Maintenance
Applications ) B H HERRKEKET ;
AR BB KB R R B - AR
MOFRBENENEBEH (Logical
Structure ) o E&EHEH ( Reorganized )
FRralFE R R L ERINE S o BB OB 4R
HREMIUES INERNER o niFKR3. 14—
FPHRORA— B S TRE » EHEKE
B A BRBAE AR » &3 2675R o

HK3.2Br R » SHEABNEFHESHE
SEENRAETHLUZHEZNEABNEE
o HEMBIRAH TN —EEET/F  HEMES
TR EERNENEHENE IR DNIEE

3.1

wm | = &
ait (02) 5113277
Fitr | (035) 966177 |
af (04 ) 347532

o (06) 776663

ity ( 035 ) 245362

NEEE N
EECC0NN
| AHRREAE]
KERIGAT]
HBRRRAF
FERMAT

3.2

AFEH | BT | B 5
AR | Adt| (02 ) 5113277
RETRA | $i47| (035 ) 966177
SKERR | R | (04 ) 347532
HEHRR | &7 | (06) 776663
FREER | 47| (035 ) 245362

HEAR
HRR
HES
ER K
EHX
IR H

&
0.12
0.12
0.07
0.07
0.07

o BHERH EERARBAZRBOBHNE
% EEELHEXRUREENEHNERS
fEIERUL » BEE T BB R Nk
YRR ERNER o

RKI2HFHRMKIINM[EAERR
FIAMBIREK ©

#3.3 SHEAER

SHEARE SHEAR
001 HESR
002 ERTE:

ik
0.12
0.07

8 ( Primary Key )

#®3.4 BEE
5 % 2
(foreign key )

[ smAms|anem] wn] % B
001 RN | A1t (02)5113277
001 K= | #147| (035)966177
002 | SKEERRS | &ch | (04)347532
002 BERHR | 85| (06)776663
002 FERK | F1

(035) 245362
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AR ERARHE—ERE—REH
EANE BRIHEABREZNTR  MEEE
FHWSHEABTER  2RKBRIEEAR
21  BBERAKE (Foreign Key ) o £HEH
EAEEHREEE  EEAEBREEHEEAHE

Pt e H R B S (Set ) HERKES
B & » SRS .50R o

—{EEE N ESEHE ( Set Implementa-
tion ) WFK3.6FF /R o fE FEE FIHMAZE -
R AR E v A S AR B R » IR

ABRE » WiER—HE2WRE - AIREHNE
%3.5
SHEARENR
TR mEAE | B R
P % B B 0.2 |
. T 8 % 0.07 BHEAHWAR
/ ' XIS
[ sezmw | amzm | #® w | = 5=
- : W AR B E 7 (02)5113277
G X OB 5 (035 ) 966177
sk E OB OIS & ¢ (04 ) 347532
E FHAR =1 ] (06 ) 776663
FBmER g on ( 035 ) 245362
SmEARENR J««ﬁﬁﬁéaﬁﬂfﬁz
ait
[ BRI ].._ﬁergamzs
#3.6 s A BRI )
dba & & ]
) A B &
 znmew [ 38 | w- [ ms| "%
1 - R e mant o
2 3 3 5 x 3] E 0.07
L«-za
dba e w1 le ==
ELLLITIN A I Sk T i bl
1 v e 2 | BRAEA | A 4| (02)5113277 |
2 1 T 0 | RE®E | W A7 | (035)966177 |
| 3. 2 0 4 | kEEBH | B | (04)347532 |
4 2 3 5 | ®m®ER® | & B | (06)776H
| 5 2 “4_ ~ 0 FEAHA i "l"[_m ( 035 ) 245362
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4. ;ﬁﬁﬁ*ﬁ Item Relation
ID Code Description Cost gngF;

RaimaZA ] IYIER BRI BEEE ( Bill-of - ABC-110 [Lawnmower Model 110 4
Materials Benchmark ) ¥ fHE & » 4 XJ7-223 |Wheel Assembly 4
71 F AR X B AR SR A I B2 =K TR X J7-224 |Y2-Horsepower Engine 10.25 4
ALBEEE AT BHEBKRE BEME XJ7-225 |Large Grass Catcher 12.75 0
HEEARERIREED o 30K 5 REHI B E RIS XJ7-445 |Carburetor .67 0
R o (HLERERMNE  RGETHUR XJ7-232 |Spark Plug 5.75 0
—R » HERaimaA FIEUS FERAIARE ) o XJ7-432 |Crankshaft 0

BEATIN "%ﬂ%’*ﬁ%ﬂﬁ%ﬂ" THE XJ7-676 |Piston 4
BRI EEGIRE - ERERARBYETIsS XJ7-545 |Chassis 4
BT - BEFRMAREE—HELED EEY Bill Relation
B -B4. I RBRERNSHHSKE - Parent | Component |Seq| Quantity | Level
‘éf‘ﬁ%ﬁm&%ﬂﬁiﬁmsﬂﬂﬂ’ﬂ%% ° ﬁﬁ%% ABC-110 XJ7-545 0 1 0
MERE » HEBEH# (Item Records ) I ABC-110| XJ7-223 | 1 4 0
FEEXE (Bill Records ) K& R » ABC-110| XJ7-224 | 2 1 0
tnfEl4. 2R o R4 1FIHEABINER B8 - ABC-110| XJ7-225 | 3 1 0
HUMRBEARE  IRARBERESL# ABC-224| XxJ7-445 | 0 1 1
('schema ) + WIE4.3F7R o 4. 22NN ABC-224| XJ7-232 | 1 1 1
DDL##E o B4 4S8R BB XA S ABC-224| xJ7-432 | 2 1 1
( &MKIE : Raima Corporation, Bellevue, ABC-224]  XJ7-676 3 1 1
wa) Bl4.2 BAEZAS

RIEH
[ l l ]
EHEN ) 5% =Xt
I
1 1
bati <] KEFE Bt EE
L ]

Bl4.1 FERTBHHESHES
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#z4.1 BABMEZDDLIRME

/* RBOM.DDL RELATIONAL bill-of-materials db_VISTA
benchmark schema */
/* sequence number version */

database rbom (
data file "rbom.d01" contains ritem:;
data file "rbom.d02" contains rbill:
key file "rbom.kOl" contains rid_code:
key file "rbom.k02" contains rbom, rwhere_
used;

record ritem (
unique key char rid_code(16):
char rdescription(58}):
double rcost:
int rcomponent_count:

)
record r»ill (
char rparent(16]):
char rcomponent(16]}:
int rsequence;
double rquantity;
int rlevel;
long reffectivity_in;
long reffectivity out;
compound key rbom (
rparent;
rsequence;

/* date */
/* date #*/

compound key rwhere_used {
rcomponent;
rsequence:;

EREHS
Item Record
MHE—£8 it ERES
BOM-Set Where-Used Set
HERR
Bill Record

4.3 EREEERSE

#4.2 WREDDLRE

/* BOM.DDL bill-of-materials db_VISTA benchmark
schema */

database bom {
data file "bom.d01" contains item;
data file "bom.d02" contains bill;
key file “"bom.kO1l" contains id_code:

record item (
unique key char id_code(16):
char description(58):
double cost;

)
record bill (
double quantity;
int level:
long effectivity in;
long effectivity out:;

set bom (
order last:
owner item;
member bill;

set where_used (
order last;
owner item;
member bill;

7quﬂwmamx) 7
6 - 6
29
[ @#9 5
P S §gwﬂ<ﬁf .............. H4
3 3
2 2
V
L) S gt . 1
0 s . N . Jo
0 5 10 15 20 25
Number of Records (Thousands)
(a
Time
0.14 0.14
0.12 RO“T““DR /o o2
0.1 .’/”/”/, - 0.1
YT ) SS—— 0.08
0.05 0.06
o&tff 0.04
0,02 f v o i g g e - 0.02
. : ; — ; 1,
] s 10 15 20 25

Number of Records (Thousands)

(b)

Bl4.4 mEaT




Time
0.35 e n 0,35

0.3 b e o3
L S ——————— 025

0.2} 0.2
0.15 0.15

/ — uiTmeN T

0.1 T 0.1

0.05 L 0.05
O e e e ']
[} s 10 15 20 25
Number of Records (Thousands)
(c)
NetworivRelational Ratio

16— — 16
14 - —a 14
S H12
10

48

6

o 4

2

L /]

20 25

(d)

5. % &R

AREMEEER AR B EE R
FRGEHEY: - BERERSBIHFENIZR o
H—RMEANEN TR RREE YR :
(VBRSNS R ER
B o
QB AR B EEERKRIT SRR -
@ —EEMEEEREERE SN —ERE
BREIRG T b B o

BB TR B SR
» R AER A & BRI A R X AR
o HZE ( Multi-Model ) & ¥} EE & B %
o L IR R ERE - BERER R
AHERES - FEEHROBEBER RS
Z RS, - NG LR BERHS MR R B
o

—HAFERERNENEEERRLTEEE
BERFTfERFES ( Procedual Language ) *
IR BRI XRR N # o Bl5. 1RAH
B ( Mapping ) &8 ( Composite ) HifEH
RAGER L ERNEREEB R o

EFXBEHERES

Procedual
data manipulation
commands

FREXAMREES

Nonprocedual
data manipulation
commands

\

FBXER

Relational
schema

e

Network
. schema

(a)f
FEARHRERES BFARHSESES

Nonprocedual Proceduall )
data manipulation data manipulation
commands commands

e

Network
schema

/ ‘

BBEE

Relational
schema

(b)
BIEEABHRDES

Nonprocedual
data manipulation
commands

smen /

Common schema

(Sr=y54

EFARHEREES

Procedual
data manipulation
commands

BT
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( & : James A. LarsonfEComputer Sep
1983, Page 82~92th#)—E iR “Bridging
the Gap Between Network and Relational
Database Management Systems * H & #ll
Pin L EHEHEEG )

1983 £FCullinet & i — fHIDMS %E fift i 4
IDMS /R ( “IDMS /Relational” ) * K
JE RIDMS 41 i - 42 B Bt F 28 (Relational
Facilities ) * SEIFEZHRA (3 : IDMSHIIR
FDBMSH JE fH M Hi 61 ) o Raima 2 &) #
tHdb- VISTAﬁﬁﬂkﬁDBMSﬂlB‘%ﬁtEﬁWEQ*E
$l#: 19 ( Relational-Like ) Z#3& S (db-
Query ) * RiE BB B T » 16
A2 HTEY: » DUEBRERE o

AAEBES ~ FFEREAREKRHR AN
ERANPCERIE - HER ~ ERtE - 66H
EEEAEEINA  hEEEEEEAR ~
ERBEHS o FRBRABESIKAIREH
B~ HEEEHR - RERESRNATIRY - BRE
HERERASEEAR - REEKHEBRRT
BIS TS TFUBABKRENESTIES »
B & B EPC-DBMSK HE A 25X o &R
3% BEPC-DBMSE KA HER B A RIS
o BAKEWLEN BEEE - KITSRE
s~ EEEHOE - AFEHE ~ BRER

SEEMEHAERR  c BAZRRER
PC-DBMS&#;EEFHEE@?%%:&%&% /RAE
e B BB O p R s - Sk
HAfAENEENY:  EREEZEREN
F—BNANENEEERK

HiE— WRENETERSCER

( 71‘15(%1%&1‘435?::.5%%??&@58795?
SEETERRMERNRENERRZ

ZEEH

)

1. C.J. Date, An Introduction to Database Sys-
tem; Vol.1, 4-ed edition, Addison-Wesley
Publishing Company, 1987.

2. Raima Corporation, db- Vista User’s Guide,
Version 3.1, Raima Corporation, 1989.

3. Henry F. Korth, Database System Concepts,
McGraw-Hill Book Company, 1986.

4. Fred R. McFadden, Jeffrey A. Hoffer, Data
Base Management, Second Edition, Addison-
Wesley Publishing Company, 1988.

5. I1.T. Hawryszkiewycz, Data Base Analysis
and Design, Science Research Associates Inc.

o, 14,

6. David Kruglinski, The Network-Model DBMS,
BYTE Magazine, June 1987. '

7. Andrew Topper, db- Vista's Network Ap-
proach, PC Tech Journal, May 1988.

8. Rex Hogan, Developing Usage Path Analysis
Techniques, Data Base Programming &
Design, P.36~43, September 1988.

9. Michael Meier, A Philosophy of Data Mo-

deling, Data Base Programming ‘& Design,

P.60~65, September 1988.

Raima Corporation, Bill-of-Materials Bench-

mark, Raima Corporation, March 1, 1689.

10.

Rz B &

CODASYL DBMSs

IDMS Cullinet
Software

EHEER

1BM 360/370, 30xx,
43xx, variety of
operating systems,
DEC VAX under
VMS operating
system, several

£’

Various related
packages, includ-
ing: Integrated
Data Dictionary,
CULPRIT report-
writer, On-Line
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PRIME DBMS

DMS-170

DBMS 10

IDS II

SEED

DMS-1100

PRIME
Computer

CDC

DEC

Honeywell
Information
Systems

International
Database

Systems

Univac

(UNISYS)

Limited network DBMSs

TOTAL

IMAGE

Complex networkfextended CODASYL

DMS Il

MDBS 111

CINCOM
Systems,
Inc.

Hewlett-
Packard

Burroughs
(UNISYS)

Micro Data
Base
Systems

minis and a few
other mainframes

Various PRIME
mini and super-
mini computers
under PRIMOS
operating system
Variety of hard-
ware under NOS
operating system
DEC 10 under
TOPS operating
system

Variety of HIS
computers

PDP minis and
CP/M operating
system based
micros

Exec 8 and more
recent operating
systems for Univac
1100 computer
family

1BM 360/370, 30xx,
43xx, System/3,
Harris, NCR,
Honeywell, and
CDC computers

HP3000 and other
HP minicomputers

DBMSs

B1900 and higher,
integrated with
MCP operating
system

CP/M and MS-
DOS operating
systems on micros
and a few minis

English natural
language, distrib-
uted data base
facility, and Appli-
cation Development
System (ADS/O)
On-line query
facility called
QUERY/DBMS
(DISCOVER)

PDP 11 version
called DBMS 11

Extension of first
network DBMS;
works with many
host languages
Has several associ-
ated reportwriters
and query
languages

Popular nonproce-
dural language
MAPPER

ENVIRONT/1 tele-

processing utility,

SOCRATES report
generator

Basically same as
TOTAL in design
and function

Includes ALGOL
host language
interface

Also hierarchical
package HDMS;
query language;
BASIC, FOR-
TRAN, and
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fik— XEEMRBREMEERRRZER

Relational algebra systems

/S EE ]
RIM

B &
Boeing Com-
mercial Air-
plane
Company

Relational calculus systems

L2y
SQL/DS

DB2

DBC 1012

DG-SQL

HP-SQL

IDM 500

INGRES

ORACLE

Rdb-ELN

B &
IBM

IBM

Teradata

Data General
Hewlett-
Packard

Britton-Lee

Relational
Technology

Oracle Corp.

Digital Equip-
ment Corp.

BRI

PR1ME 750

eI
$/370, 3033,
43xx; VM/CMS
operating
system

Same as SQL,
except DOS/VSE
operating
system

DBC 1012
Data base
machine

DG MV

HP 3000;
Spectrum
IDM 500 Data
base machine
DEC VAX-11;
VMS and
UNIX operat-
ing systems;
also IBM
environments
DEC PDP-11,
VAX (VMS,
UNIX, RSX,
RSTS) and
1BM S5/370,
3033, and 43xx
(VM/CMS and
MVS), and
others

VAX VMS

.

Host language interfaces to FORTRAN,
Pascal, and COBOL; logical views not
supported; integrity assertions supported;

typical algebra operators, including
INTERSECT

®= B
Host language interfaces to COBOL, PL/,
and assembler; logical views supported;
query language: SEQUEL

Same as SQL/DS

Uses SQL language

.-Adaptation of SQL; graphics, reporting,
and query languages
Uses SQL language

Uses SQL language

Host language interfaces to C, Pascal,
FORTRAN, BASIC, and COBOL; logical
views supported; query language: QUEL;
query-by-forms, report-by-forms, and

‘graph-by-forms aids; SQL also supported

Host language interfaces to COBOL, PL/I,
FORTRAN, C, BASIC, and assembler; log-
ical views supported; query language:
SEQUEL; very comprehensive implemen-
tation of SQL

Includes screen painter, Rally 4GL, and
central dictionary
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BiR= (#)
Graphical/Tabular systems
REEEH B & TRRNER A R
Query-by- IBM $/370, 3033, Unique graphical, fill-in-the-blanks query
Example and 43xx; VM/ language

Relational-like systems

®HEn
ADABAS

DATACOM/DB

FOCUS

IDMS/R

Model 204

NOMAD?2

RAMIS I

B &
Software AG

Applied Data
Research

Information
Builders

Cullinet
Software

Computer
Corp. of
America

D&B Comput-
ing Services

Martin Mar-
ietta Data
Systems

CMS and MVS

EREEH

IBM S/370 and
otliers; DOS/
VSE, VM/
CMS, MVS;
DEC VAX/
VMS

IBM S/370 and
others; MVS,
DOS/VSE
operating
systems

IBM S/370 and
others—VM/
CMS and
MVS; DEC-
VAX—VMS;
Wang

IBM S/370 and
others; MVS,
VM/CMS,
DOS/VSE
operating
systems

IBM S/370 and
others; MVS,
VM/CMS,
DOS/VSE
operating
systems

IBM S/370 and
others; VM/
CMS and
MVS

IBM S/370 and
others; VM/
CMS and
MVS

1 _
Inverted {ue organization with some net-
work constructs; several query and report
writer languages

Inverted files; relational via high-level lan-
guage, inverted via low-level DML; access
to VSAM and IMS; generally considered a
4GL

A leading 4GL; hierarchical and relational
views of data; comprehensive systems-
building tools

CODASYL system enhanced to support
relational operators; application generator,
natural language processor, integrated
dictionary

Inverted file organization; no logical
views; special query language; host lan-
guage interfaces to COBOL, PL/I, FOR-
TRAN, and assembler; generally consid-
ered a 4GL

Hierarchical and relational models; limited
logical views; special query language; gen-
erally considered a 4GL

A leading 4GL; many system-building
tools

K
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Relational algebra systems

kg B &
dBASE I Plus Ashton-Tate
Version 1.0

R:base 5000 Microrim,
Version 1.01 Inc.

R:base System  Microrim,
\" Inc.

Relational calculus systems

wieEB B &

KnowledgeMan Micro Data

Version 2.0 Base
Systems

EISER

IBM PC or
compatible,
PC-DOS 2.0 or
later; 256K
minimum, but
usually 384K
RAM, and 1
disk

IBM PC or
compatible,
PC-DOS 2.0 or
later; 256K
RAM, 2 disks

IBM PC or
compatible,
PC-DOS 2.0 or
later; 512K
RAM

LAt

IBM PC or
compatible,
PC-DOS 2.0 or
later; 328K

- RAM, two
disk drives

R

128 data elements per
table; 4000 bytes per
row, 2 billion bytes
per table; 1 billion
rows per table; 254
bytes per data ele-
ment; no integer,
money or time data
types; maximum
number of open
tables is 10

400 data elements per
table; 1532 bytes per
row and per data ele-
ment; no logical data
type; no long text
data type; maximum
number of open
tables is 40

400 data elements per
table; 4096 bytes per
row; 4092 bytes per
data element; no logi-
cal data type; maxi-
mum number of open
files is 80

R &

255 data elements per
table; 64K bytes per
row; 64K bytes per
data element; no time
data type; maximum
number of open
tables is 13

e
Assistant pull-down
menu-driven user
interface; views sup-
ported and catalogs
of related tables (logi-
cal data base) can be
defined; file import-
ing supported; run-
time and local area
network versions
available

Semantic rules can be
entered that define
validity checks for
data entry and data
modification opera-
tions; File Gateway
supports importing
files; Express menu-
driven application
generator; Clout nat-
ural language front-
end

Includes nienu gener-
ator; Runtime and
FileGateway; virtual
column capability;
extended forms and
report capabilities
over R:base 5000

B B

Compatible package
available on several
minis; integrated
spreadsheet and
word processor capa-
bilities; forms painter,
reportwriter, LAN
version, mouse driver
available

A51.
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Relational calculus systems (continued)

wHan B &
ORACLE Ver- Oracle Corp.
sion 4.1.4
Graphic/Tabular systems
wien B &
DataEase Ver- Software
sion 2.5 Solutions,

Inc.

Paradox Ver- Ansa
sion 1.1 Software

TEREE
IBM PC or
compatible,
PC-DOS 2.0 or
later; 512K
RAM, one
floppy and
one hard disk
with at least
SMB

TERGR
IBM PC or
compatible,
PC-DOS 2.0 or
later; 384K
RAM. two

disk drives

IBM PC or
compatible,
PC-DOS 2.0 or
later; 512K
RAM, two
disk drives

B &

254 data elements per
table; 90K bytes per
row, 190K bytes per
table (default, can be
increased by user);
240 bytes per data
element; no logical
data type; no pro-
gramming language
per se, but can access
data base from the C

language

R &

255 data elements per
table; 4000 bytes per
row, 64K rows per
table, 168 rows per
data base; 255 bytes
per data element; no
long text data type;
maximum number of
open tables is 28

255 data elements per
table; 4000 bytes per
row, 65,000 rows per
table, 260 M bytes
per table; 255 bytes
per data element; no
logical, time, or long
text data types

® W
Compatible with
mainframe version;
uses SQL standard
query language with
a few extensions; data
stored in variable-
length format to con-
serve space; user-
friendly interface
shell assists users in
composing, modify-
ing, and debugging

H &

Includes data types
for social security
numbers, phone
numbers, and multi-
ple-choice fields;
backup and restore-
subsystem also
checks data integrity

Application genera-
tor, APGEN, and PAL
programming lan-
guage support dBASE
type custom pro-
gramming; QBE-type
user interface; run-
time version, but no
multiuser or network
version

152.
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Relational-like systems

RizLiE B &
PC/FOCUS Ver- Information
sion 1.5 Builders,

Inc.
Q&A Version Symantec

2.0

BRI
IBM PC or
compatible,
PC-DOS 2.0 or
later; 640K
RAM, hard
disk drive

IBM PC or
compatible,
PC-DOS 2.0 or
later

Relational systems for the Macintosh

LS ceg B &
Reflex for the Borland
MAC International

‘ ERGRR
Macintosh
512K, Madin-
tosh Plus, or
Mac XL; sec-
ond disk drive
recommended

R
256 data elements per

table; 4096 bytes per
row; 250 bytes per
data element; no logi-
cal or long text data
type; maximum num-
ber of files open is 16

2400 data elements
per table; 16,780
bytes per row, 16 mil-
lion rows per table;
1678 bytes per data
element; only 1 file
open at a time

B &
254 data elements per
table; 1002 bytes per
data element; 1008
bytes per row; rows
per table limited by
disk space; maximum
number of open
tables is 15

H R

PC version of main-
frame product,
designed, in part, to
relieve processing
from mainframe;
TableTalk user inter
face prompts user to
enter command com-
ponents and displays
actual statements for
review and learning

Natural language
interface file manager

L _
Visual layout of table
design, data entry
form and reports;
graphics may be eas-
ily placed in data
entry forms or
reports; fully sup-
ports user interface of
Macintosh including
pull-down menus,
dialogue boxes, and
multiple windows
open at once

153.
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