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I. INTRODUCTION

This paper briefly describes a relational data base analysis

system,1 CREATABASE ,2’3’4’5 and presents an example of an actual data
base. References 2, 3, and 4 when taken together form a complete but
terse set of systems documents. A clearer exposition of the system is
planned for the near future. The terms data base management and infor-
Ination retrieval systems, as well as other terms describing nearly
identical operations or procedures, are in fact defined differently.
The user or prospective user of such systems does not usually perceive
any difference between these term s and uses them interchangeably. Th is
may be because the operations performed by these systems usually in-
clude entry of data into the system, updating and/or correction of
data, retrieval and display of data, and to varying degrees manipula tion
of data. j

Notice that the word data was used in the last sentence, and not
the word information. Here we must be precise. In general , data it-
self possesses no information; information is derived from data through
a set of manipulations. In some instances, as in the case of a report
abstract, the data, wh ich is the abstract itself , does possess infor-
mation .

Date, C.J., An Introduction to Data Base Systems, Reading,Mass.,
Add ison-Wesley, 1976.

A 2 
Daniel Analytical Services Corporation, User Reference Manual for

P “The CREATABASE Module” of An Integrated Data Base Analysis System:
Level U-4A , Houston , Texas , August 1976.

Daniel Analytical Services Corporation , “Primer” for “The CREATABASE
Module” of An Integrated Data Base Analysis System : Level tJ-4A ,

Hous ton , Texas , August 1976.

Dan iel Ana~ytica1 Services Corporation , An I l l ustrative Check Deck
for “The CREATABASE Module” of An Integrated Data Base Analys is
System : Level U-4A , Hous ton , Texas , August 1976.

Goldberg , S.A. , Final Repor t of the EDMPAS Committee , Edgewood
Arsenal , Aberdeen Prov ing Ground , Maryland 21010, September 1975.

6 SIPPL , C. .J ., ~ SIPPL , C.P., Computer Dictionary and Handbook, New
York , Bobbs-Merrill , 1972.
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CREATABASE is a true relational data base system. Us ing it, one
can derive information from data. The language of CREATABASE is
essentially natural English ; CREATABASE allows a full Boolean query
capability. We must note that, while the discussion here centers
primarily on data, the bulk of the literature concerns itself with
info rm ation7 as opposed to data no matter what title a piece of
li terature8 bears. Reference 7 is typical of the many references on
information retrieval and examines the subject in all of its facets;
it includes many useful references and is worth reading.

Figure 1 shows the rela tionship of data to informa tion and
ul timately to a decis ion or predic tion , the ultimate goals of engineer-
ing and science.

II. CREATABASE

The CREATABAS E module is a par t of an integra ted data base analy s is
system written by the Gulf Universities Research Consortium and
marketed by Daniel Analytical Services Corporation of Houston , Texas.

CREATABASE contains 56 instructions which fall into seven command
categor ies (see Figure 2) :  general , definition , compilation , modi-
fication, selective retr ieval , subset binary and printout . Of these ,
all are self-explanatory except for the subset binary commands. Subset
binary commands allow all or any portion of the data base to be written
onto a file for further processing by the user . A subset binary file
may also serve as input to CREATABASE. The subset binary feature
allows the crucial step between selective retrieval and manipulation of
data to occur (F igure 3) .

CREATABASE is wr itten in FORTRAN and the ref erence version
ope rates on the UNIVAC 1100 ser ies computer s .

Doyle , L.B. , Information Retrieval and Processing, Los Angeles ,
Melv ille , 1975.

8 P ierce , P.W. (ed.), Benchmark Data Base Evaluation of Vendor
Developed Da ta Base Managem en t Systems for DARCOM Da ta Proce ss ing
Commun it y , DARCOM-ALMSA , 1976.
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GENERAL COIIMANDS
SHORT DI CT IONARY STRUCTUR E TOP TRUE LI TERAL STOP

- DICTIONARY STRUCTUR E TOP FALSE NORF-1AL LOAD
READ STORED COMMANDS PARAMETER DEMAND ID
DESCR I PTOR SEQUENCE . MEMO BATCH

_ _ _ _ _ _ _ _ _ _

(
~ 

j DEFINITION COIIIIANDS 
— 

I
_ _ _ _ _ _ _ _ _ _ _ _ _ _

~ DEFINE DESCR I PTORS READ DATA FILE ~~CRIF ~~~\DEFINE MORE DESCRIPTORS ~~ 4 TTFLT - )._...............

~,, —j REDEFINE DESCRIPTOR S BYTES

4 WRITE DATA FILE

COt1P I LAT I ON COMMA’IDS MOD I F I CAT I 01 COMf1A~DS
COMPILE (AND PRINT) FROM CORRECTION

RECOMPILE (AND PRINT) FROM ~ ~~~~~~~~~~ 
DELETE RECORDS
PURGE DESCRIPTORS

DECIMAL FREE POSITION PURGE COMPRESSED FILE
CODE NAME SEQUENCE

a

— 

SELECTIVE RETR I~~AL OF DATA SUBSET 
-

HOLD TRUE DESCEND~ TRUE
HOLD FALS E DESCEND FALS E

4 DUPL ICATES TRIJE CUT OFF ISOLATIONS
I DUPLICATES FALS E- 

REW IND BI NARY UNI T _________________ ___________________

SUBSET Bfl~ARY FILE PRINTOUT
INPUT TO MODULES1 SOR T AND PR !NT~SORT AN D INPUT TO MODULES~ OW MANY

CODE TRUEDUMP TRUE CANCEL TRUE 
CODE=FALSE 

MIN- MAX
DUMP FALS E CANCEL FALSE 

~CUT OFF I TN F~ 
INDE,41

~ X~~ETh’.’AL MO~~J~~~3 1 ~EE11::~Figure 2. CRFATAI3ASE Command Structure
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CAPTURE DATA

I STACE 1

I Dat a Base Management &• + Analysis

ADD DATA 
~~~~~~~~~~~~ 

EXA}IINE DATA C B

Dimena icnal Analysis

— -—.--
~~~~~ 

SELECTIVE RETRIEVAL j

STAGE 2
V I Manipulative & Analysis

~~~~~~~~~~~~~~~~~~~~ MANIPULATION AND/OR ANALYSIS 
~ 

Simulations (GASP IV)

~ 
Clustering & MJltiva :iate

I J Dimensional Analysis
Validation & Checking

SELECTIVI~ DISPLAY STACE 3
Output & Disp lay

J Reports
Graphs & Charts

I
Figure 3. The Data Analysis Process or the Design Process
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- The basic features of CREATABASE are a vertical storage scheme ~hich
allows rapid querying (using only logical arithmetic - complement , and ,
and or), a wide repertoire of instructions , ful l Boolean query capabilit y ,
a full cross-referencing wherein the dictionary and the instructions
occupy only a small percentage of fast storage, and a compression of data
into as small a space as possible (using bit log ic) . CREATABA SE g ives
the appearance of having inverted files without actually having inverted
files. CREATABASE is best described as a universal system for the

• acceptance of data.

CREATABASE is exceptionally good for handling numeric data :i
opposed to textual data; however , it handles textual data well when
that data is analyzable (not titles or abstracts). It is a system ~o l 1
suited for use by scientists and engineers. All numbers are stored ~~~

• integers. CREATABASE has a natural language query and is comfortable to
use.

CREATABASE doe s not allow an array of number s to be input  t h r o u g h
the use of a single descriptor, It has only a rudimentary report
generation capab il ity and this through the “Subset Binary” command
procedure .

I I I .  THE DATA BASE

A complete listing of the commands and a sample of the data t h a t
compr ise the data base appear in Append ix I .

The data base was formed using the following sixteen descriptors.

ITM 1 ITM 5 ITM9 EN DNO

ITM2 I TM6 ITM 1O NAMES
ITM3 ITM7 SEQNO TOTAL EXPOSIJRF

ITM4 ITM8 BEGNO TOTAL TPF-

Al l  descr iptors were numer ic excep t for NAMES wh ich was a lp hanumeric and
represents the names of the 31 tests which were conducted at Aberdeen
Proving Ground . The data base consisted of approxiamtely 10,000 items .

The data base was constructed by defining the first ten d e s c r i n t o r c ,
ITM 1 - ITM 1O , reading cards with these data , and finally using the
SEQUENCE and CORRECTION commands to append the rest of the data to t h e
appropriate test. Appended data consisted of data for the SEQNO , BF.GNO,
ENDNO , NAMES , TOTAL EXPOSURE and TOTAL TIME descriptors .

10
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One wi ll observe that data items appear ing in Append ix I are
• separated by commas and all commands and data are ended by an asterisk.

These are the normal separators and terminators of CREATABASE . The
less than symbol (<) is used to tell CREATABASE to complete a record
with the value “unknown” (on the Univac this state is represented by
all bits on or - 0). Commas without data between them also signify that
datum fall ing between the comma s was “unknown ”.

The data on the cards def ined by descriptors ITM 1 - ITM I O are
observa tions. Becaus e there is no array capab ility in CREATABASE ,
ten separate descr iptors were def ined; however , a standard set of

• queries can be generated to minimize the length of a query and repeti-
tion of descriptor names. This is the only drawback to the system that
the author has observed . Add ition of a comprehens ive de scriptor to the
language wi ll correct th is fea ture .

The data base is now ready to be queried or manipulated. 
• 

-

The data base shown in this report took one day to implement once
the data was on cards. That is, the des ign of the data base , punching
the commands , and entering the commands and data into the computer were
accomplished in a single day. The machine cost , including several test
queries , was under five dollars .

IV.  COMMANDS USED IN APPENDIX I

The building of the dat.i base can be done using very few of the
CREATABASE commands. The data base described in Section III was built
using just eight commands. These commands will now be discussed .

The PARAMETER command is used to adjust core allocation . F and G
size the compressed file , the file where the data are stored . F repre-
sents the number of bits the descriptors occupy (words - the down
direction) and C represents the number of records which will be in
memory at one time (bits - the across direction) .

The DEFINE DESCRIPTORS command sets the specification of the
descriptors or dictionary entries which the user wishes to define. A
FROM-TO descriptor is a descriptor whose values are numbers satisfying
the specified range. The DEFINE DESCRIPTOR and DEFINE MORE DESCRIPTORS
statements consist of several parts: the name of the descriptor , a
sequence number , a type , a range , and a label. There are three types
of descri ptors : FROM-TO , CODE , and NAME . The latter two types are for
alphanumeric names which are known in advanced (CODE) and which are
anticipated but  not known in advance (NAME). Where an “ = ‘ is used as
in the case of descriptors 2-10 , it means that the descriptor will
share the same descriptor attributes (dictionary entries) as a previously
described descri ptor. Here , descriptors 2-10 have the same range of
values as descri ptor 1. There are no labels used in this data base.

11
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H
• The WRITE DATA FILE command saves the latest version of the
-

• 
descri ptors and descriptor attributes (if any) on the files specified by
the user. This statement causes the system to produce a summary of the
core allocation used so far.

The COMPILE (AND PRINT) FROM CARDS command causes input data to be
read (and printed) and the da ta f ile to be bu i lt .

The data as descr ibed in Section I I I  appear nex t, and represent one
of the 31 tests. The complete test data were entered on 1056 cards and a
statement to that effect is printed. The @EOF terminates the reading of

• data.

The DEFINE MORE DESCRIPTORS command has been cove red above.

The SEQUENCE command generates a sequence number for all the records
in the data base (compressed file) and stores it in the selected FROM-TO
type descriptor (SEQNØ).

The CORRECTION command allows the user to access any data entry and
alter it as specified. In the current usage the command is used to enter
data instead of altering it. The form of the command consists of
descr iptor-descriptor attribute pairs followed by a Boolean expression
identifying which records are to be modified. Three examples of the

• correction command are shown . At this point , the data base has been cor.-
structed and is ready for q.ierying or manipulation .

The END command terminates the CREATABASE run and transfers control
to the computer’s operating system.

V. DISCUSSION

The analysis of data is a difficult and often exasper ating task . Since
it is easier to collect data than to analyze it , we find ourselves inw~-
dated with data. In fact, the des ign of data bases and the possible uses
of data have become entities in themselves , rather than the ~~~t uf i at , 1 .
The latter involves theorizing so that a prediction or decision caa be
reach ed.

In many instances retrieval programs do not exist where they are
sorely needed.9 Reference 9 is an excellent paper d early showin~z th at
massive amounts of data lie unused . The author feels that CREA F-\ B -\~ ! is
the answer to the problems which concern large amounts of numeric data
(i.e., prob lems which seem prevalent in the Army). As a bonus , CRII\T \-
BASE has been found to handle alphanumeric data very well too l ‘~uch

L 

applications will be described in future papers.

Yarboro ugh , B.H., Methodology Investigation Development of a I)ata
Storage and Retr ieval Sys tem , Programs , and Techniques for APP
Reporting of Repetitive Tests , ‘ITP , Abe rdeen Proving Ground , “tarvland ,
AD B007378L, April 1975.
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I
The analysis of even relatively small amounts of data can produce

frui tful resul ts . Th is has been demons trated in f ields as d iverse as
contract bridge10 and the soc ial sciences. 11 We must do the same in
the phys ical sc ience s .

To date , CREATABASE has been a highly eff ective tool for cap tur ing
data , organizing data, and der iving information from data. It is hoped

• that it will be used more widely in the fu ture. Final ly , we must not
lose sight of the fact that the true pursuits of science (and good
engineering) are the examination and manipulation of both old and new
data in both old and new ways. 12
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12 I- lirschherg, \t .A., in reference 5.
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PARAMETER F=300 ,Gz35 *

DEFINE DESCRIPTORS
11M111 FROM 0 TO 1’000)

H ITM 2I2t1)
• ITM 3 (5s1)

11M41 16z1)
ITM5(5 1)
ITM6 (6:1)

• I ITM7 (7~ 1)
1TM 8 8:l)
ITM 9~9~ 1.)
ITM 1O (1 0:1)

*

WRITE DATA FILE*

DATE TIME CORE BUFFERS RECORDS
091776 171108 36K 1 0

USER ALLOCATION AND ACTUALLY USED VALU E S
A B C 0 E F 6

50 500 50 500 50 300 35
10 0 1 0 10 141 1.

H I J K L
9 50 500 200 1000

COMPILE AND PRINT FROM CARDS *

- 
• ,,,,,-,,552,525,4 87*

000Le (+8,000L429 ,000l+42 ,000397 ,000I+ L41,000378,000351,000333 ,000367 ,000318 *

• 000304,000284,000277,000265,000295,000259,000234,000238 ,000214,000223 *

000246, 000198,000202,000211, 000171 ,000207 ,OO0206,00O174 ,O00170,0D01~ 0 *

000165, 000150 , 000158,000159,0001446,000141, 000157,000135 ,000114.000153 *

000131, 000128,000113, 000150, 000123,000122 ,000125 ,000t15 ,000118,000115 *

000125 ,0 09,0 126,0 128,0 125,00 27 ,000120,000131,000118,000108 *

000l26,000l0 8,000121,000113 ,000106,000091,000128,000108,000102, 000102 *

000101,000102 ,(i00118,00010I4 ,00012U ,000106,000095,000103,00010’4 , 000093 *

17 ~
•-

~ •

I 
~~~~~~~~~~ 

‘— •
• ,

~~~~~~~ 
-
~~~~~euItG P40j  •

_ _ _ _ _  



_____ _______ - ~: ~~~

- I

-
0001044,300100,000091,000100,00011O ,000099, 000091,000111,000092.000093 *

000O78 ,000099,0O0~ 06,000088,O0008q,00009j,000091 .000079,000092,000095 *

000086,000090 .000087,000068 ,000080 ,000088,000101 ,000084,000090 .000077 s

000091. 0000744,000082,000075,000077,000096,00008’e , 000078,000080,000079 *

000092,000 16,000 05,000078,0000 0 000097 .000087 ,000104 .000081 .000088 * -

000095,000064,000].00,000083,000078,000081,000108, 000092,000099,000098 *

000090 ,000092,0000814,000086,000101,000100 ,000108,000095,000091,000093 *

000081,000082,000077,000091,000090,000091,000091,000094,000117,000099 *

000103,000098,000090,000076,000].03,000080,000].11,000103,000115,000114 *

000106,000118,000107,000115,000110, 000119,000102,000102,000119, 00fl113 *

000112, 000097,000113,000097,000126,000105,000110, 000113.000099,000121 *

000104, 000095,000106,000].11,000095,000100,000097,000108,000092,000093 *

00 1 5,000 99,0 0095,000104,00 090 000089,000099,000100 ,000093,000086 •

LJ00084 ,000 103 ,000 086 ,0000 83 ,0000 93 ,000078 ,00 00844 , 00008 3 ,0 00069 ,0000 94  *

000091,000081,000076.000088, 000079,000085, 000067, 000072, 000079,000076 *

000074 ,0000 75 , 0000 78 ,000 079 ,0000 74 ,00 0082 ,000083 ,000076 ,0000 72 , 000062 *

000082,000075,000065,000073,000064,000046,000075,000053, 001)062,000055 *

0 0 0 0 6 5 ,000062,0 00050 ,00007 3 , 000058 ,0 0 00 6 0 ,0 0 0 052 , 0 C 0 04 8 ,000064 , 000059 s

000049,000049,000067,000052,000066,000047,000066, 000051 ,000044,00fl0~~1 *

0 0 0 04 5 ,000046,000045,000049,000041 ,00006j ,000071 ,000053,000056 ,000058 *

000047, 000049.000039,000051,000050,000039,000032,000040,000035,000038 *

000032,000038,000038,000041,000034,000031,0000’ 4 .000023,000036,000030 *

000030 ,00002 7 ,00002 4 ,000024 ,0 00 0 .0000 21 ,000026 , 0000 34 ,000026 , 000023  .

000036,000027.000021+ , 000017. 000021,000032.000031.000027,000020,000024 *

• 000026,000024,000015,000031,000019,000017,000021+.000011,000021 .000027 *

000016,000019,00U014, 000021.LJ0002U,000017,0000j5, 000019,000020,000026 *

000020.000017,1)1)0014,000022 ,000026,000018,000022,0001J26,000024 .000023 *

18
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000015,000014,000017,000023,000024,00002’4 , 000021,0000j7,000020 , 000020 * -

•

000018,0000ll ,000016 ,000021 ,000015,000018,000008,000015 ,000013 , 000014 *

000020,000020,000012,000011,000031,000021, 000019,000022 ,000018 ,000022 *

000021 ,000022,000022 ,000016,000022,000020,000016,000023 ,000009,000019 *

000015,000009,000020, 000016,000014, 000016,000007, 000011+ ,000015 ,000014 *

- 000018,000016,000010 ,000016,000020,000012 ,000018,000013,000015,000016 •

000017,000015 ,000023 ,000014,000011,000012 ,000017,000017,000018,000016 *

00001O,000016,000015 ,000011 , 000017 ,000016 ,000014,000009,00001e ,000012 *

000019,000015 , 000006, 000013 ,000020,000019,000015 ,0000xj , 000019, 000013 *

0000j5,000011 ,000017,000019,0000].5,000016,000018,000021 .000016 ,000017 *

000017,000012,000018,000006 ,000011,000011,000011 ,000010,000016,000008 *

000016,000014,0 0 13.0 0 20 000015, 000011,000017 ,000006 ,000015 ,000008 *

0000j0 ,000010 .000014,000010 .000012 ,000012 ,000011+ , 000006,000019, 000010 *

000013,0000(39,00001j,00001U,000007,000007,000007,000012,000008, 000008 *

000009,000007,000010,000011 ,000015 ,000012 ,000008,000012,000007 ,000009 *

000009,000011,000013, 000009,000012,000001 ,000006,000005,000013, 000011 *

0 0 0 0 0 9 , 0 0 0 0 0 6 , 0 0 0 0 10 ,0 0 00 0 $ , 0 00 0 06 , 00 0 0 1 2, 0 00 0 0 5 , 0 0 0 0 10 , 0 0 0 0 0 8 ,  J00013 *

000004,000010,000005.000005,000012, 000007,000010, 000009,000008,000009 •

000004,000008,000006,000006,000005,000004,000010.000011+, 000008,0001)07 *

000012,00lJOOLe,00000Ie,000007,000011 ,000008,000002,000008,000010,000008 *

-~~~~ 000007,000009, 000010. 000006,000007, 000007.000010, 000008,000010,000005 *

000003,000006,000007, 000007,000003, 000011 ,000009,000008,000009,000006 *

00000~4,0000O5,000008,000008,0UO0O3,000011 ,000005,000002,000009,000006 •

000007,000010, ooOooa, 000007.000009,000008.000007, 000009,000011,000009 *

000009,000007,0000U7,000010 ,000007,00003.3,000007,000013,000007,000008 *

000007,000008, J01J007,0000i0, 000007,000004,000007,000004,000010,00001O *

19 
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9
0 0 0 0 0 6 , 0 0 0 0 07 , 0 0 0 0 12 , 00 0 0 0 6 . 0 0 0 0 0 2 , 00 0 0 0 1  , 0 0 0 0 0 6 , 0 0 0 0 0& , 0 0 0 0 0 7 , 0 0 0 0 0 8  *

00 0 0 0 8 , 0 0 0 0 02 , 000 0 0 5 ,0 0 0 0 0 8, 0 0 0 0 1 2,0 0 0 0 1 1  ,0 0 0 00 4 , 0 0 0 0 10 ,0 0 0 0 0 7 ,0 0 0 0 02  *

000004 ,000006,00000Ie,000002,0000jO,000000 ,000004,000003,000005, 000001 *

000000,000005,000006,000004I,000006,000003,000005, 00000b,000003, 000005 *

000005,000007,000007,000005,000002,000005,000003,000001 .000009,000004 *

-
~~~ 000003,00000I6,000001+,000001+,000002, 000003,000005,000003, 000005,000001 *

0O0O05,0O0OO5,0O000l4,OU0OO5,0QOOQq,OO0OOj,O000u5,O00OQ6,00Q006,00o0O~ *

000005,000003,000004,000002,000000,000002,000003,000002, 000004,00000S *

000002,000002,000002,000003,000007,000005,000004,000004 .000007,000003 •

£4 , (*

1056 RECORDS WERE COMPILEL) AS SPECIFIED

DEFINE MORE DESCRIPTORS
• SEQNO (11 FROM 1 TO 2000)

BEGNO (12 FROM 0 TO 10000)
ENDNO (13 12)
NAMES (14 CODE OUT 1+ AU&.PHA CAL 20 ,JUL,SHOT 21.SHOT 8,

SHO T 3 C/T BALL 2 .SHOT 1+ BALL 2 ,SHOT 6 ,SHOT 22 ,S HOT 2 BALL 2 ,SHOT 9,
SHOT 30,SHOT 31,SHOT 32,SHOT 33,SHOT 34,SHOT 36.SHOT 37,
SHOT 38,SHOT 39,S1iOT ‘eO,SHOT 41,SHOT 42,SHOT £43,SHOT 44,SHOT 45,
SHOT ‘+6,SHOT 47,SHOT 48, SHOT £49,SHOT 50,SHOT 51)

TOTAL EXP OSUR E(15 FRO-’~ 0 TO 1000000)
TOTAL TIML (16 FROM 0 TO 1000000)

*

SEQUENCE 11*

COR RECTI ON (BEGNO ,5 8) (ENDNO ,762)
( NAMES ,  OUT ~4 AUG)
(TOTAL EXPO SURE ,38606) (TOTAL TIME ,23122)

• W ITH SEQNO ,FROM 1 TO 72*
72 RECORDS WE RE CO RRECTED AS REQUEST ED

CORRECTI ON (BEGNO ,5) (ENONO ,340)
(NAM ES,PHA CAL 20 JUL )
(TOT AL £X POSURE ,10530) (TOTAL TIME. 338 )

.~ITH SEQNU ,FROM 73 TO t06~34 HECORDS WERE CORRECTED AS REQUESTED

20 
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CORRECT ION (BE6(JO ~ 1) (CNONO ,252 )
(NANCS ,SHOT 21)

(TOTAL EXPOSURE ,8505) (TOTAL TIME sO )
W ITH SEQNO ,FROM 107 TO 132*

26 RECORDS WERE CORRECTED AS REQUESTED

WRITE DATA FILE*

DATE TIME CORE ~UFFtRS RECORDS
091776 171108 36K 1 1056

USER ALLOCAT ION AND ACTUALLY USED VALUES
• A B C D L F G

50 500 50 500 50 300 35
31 5 35 16 225 30

H I J K L
9 50 500 200 1000

END

FI N

I

I.

21
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