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AIDS BXPERIENCS IN MANAGING 

DATA BASE OPERATIONS 

J. B. Bryant* 

I intend to cover two aubjecte in this talk: a brief dsscript,ion of the 
AIDS/SAC System« and a discussion of some of the problems involved from the 
operations side of organising and developing a computer-centered lata base. 

The AIDS/SAC System is a data processing cosplex designed to support SAC 
intelligence by providing data storage, retrieval and processing as required 

ä operational missions of the branches of the organization. The system 
provides, data processing facilities for establishing, maintaining, and using 
* ill** for special analytical and processing purposes. This 

description nf the system will eaphaslze£ the current software components 
primarily the program system, that have been developed to partially satisfy 
the mission of AXDB/SAC.f )The manner in which the software system is designed 
to operate will provide, «think, a pretty good indication of how the 
e* Loy ent or operational System functions. It can be described in terms of 
a few definitions and concepts of data records and files and in terms of 
basic operation® that may be executed in the system. 

In the AIDS/SAC filing concept, files are designed to contain data records 
about a particular subject or subject class. All records in a file conform 
to the same record definition or format within certain pre-established limita¬ 
tions* Data records are either of fixed or variable length. Variable- 
length records sre composed of two types of data fields, designated as 
fixed" and "periodic," periodic fields being those which am^ appear one or 

more times within the same data record, such as time 1, tin* 2, time 3, etc. 
>dic group is a set of periodic fields designed for a particular type 

turn. While there may be a au. ber of groups within a particular record 
(this is a variable component) all periodic groups within that set must 
conform to the same definition. This concept is illustrated in Figure 1. 

*?: **?*** Assistant lau ¡er for IBM's AIDS (Aerospace Intelligence 
Data System) activity with the Directorate of Intelligence'at SAC 
Headquarters. 
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Figure 1. Illustration of the Two BaeD- Reeord Conee; u; l) S' the ailt/sa'.: 
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îb* ï I«» themselves my be open-ended, i.e., extended over tapes vitó the 
addition of nev records, or they say be of a fixed length. They nay be 
maintained in a specified sort order or in order of data entry. Input 
records to a file may be prepared in either fixed or "con»" format as 
shown in Figure 2. 

fher« are three basic Job types that can be processed j file establishment 
and édification, file maintenance and update, and file query. All «yeten 
operations are controlled by processing Instructions prepared in the system 
*®fro nduag«« The first statement in an instruction sequence contains the 
,1¾ îontrol Information and must specify one of the three Job types, using 
these neiasonic operations codes: 08 

FILE ESTABLISHMENT AND MODIFICATION -- FMOD 

FILE MAINTENANCE AND UPDATE 

FILE RETRIEVAL AND PROCESSI!» 

— FMUP 

— FQHÏ 

Sine« a Jobs are processed against a particular file in the system, the Job 
mm% address a specific file using a netaonic file name. Jobs may be 

Ü °®* of fouj Conditions specified in the Job 
X 1 ‘ ÎÎÜTÎ* priorit3r J°b* Processed in order of entry 

òAh* iS, *** ****** 40 ** while normal jobs are 
processed in order of entry, and have precedence over deferred Jobs. This 

of iR**S ftcpedite Jobs are processed before 
lower priority Jobs in inverse order of entry. The highest priority jobs 

immediately****™1' i* ÄXÄCut®d m the «« operated on 

Most of the processing instructions in a Job sequence, after the control 
* •Vcítíc d*t* field in the file, which has been selected 

5 ml peciiy the logical connection between an instruction 
J®* ff®!10“? -J»tr«etions is tbs sequence, and match conditions that must 
be satisfied and the value a field Hast contain. The types of operations 
that can be performed within each of the three Job type* are briefly__ 1 

¡îiîïîi*h*îew **** maAlf* *** «tructure of existing files from 
•J *1Jdc»tioos incluáed with the Job. Fils specificatlons define the file 

establish syrtxaie addresses of the files in the data fields; 
'j** *** Wntom conversion routines that will be 

•» » s®o«ir4 records, such as conversion of meters to feet, central 
to eastern time; end so forth. They also «pacify the use of any table 

dïtï'î!L23r?î i“- ^ ûf reftrenee informeUon into e 
flat ' cord («.g., ( graphic coordinates when plein text place nemes ere 
entered). Th« spécification« entered with the file modification Jobs Oso 
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FIXED FORMAT 

Field A Field B 

# ' 6. ■ ' 6 

Fieri 0 elè D 

-7 — 

COMMA FORMAT 

Field A Field B Field C Field D 
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contain tables used for conversion of coded field names and field entries to 
more meaningful output column headings and substitute phrases. For exasple, 
a data field that contains geographic place names may be designated as LOCA, 
for location, when instructions are prepared but may be printed out with the 
heading LOCATION or PLACE. 

File maintenance Jobs perform any combination of the following: they add new 
records to an existing file, add new data to existing records, change the 
contents of existing records, or delete existing records from the file. 
Records may be added In the front or the back of the file, or may be merged 
into a file that is kept in-sort. Out-of-sort inputs are automatically 
entered into the order of the file. If fields are added or changed within a 
record, or records are deleted, the exact record or group of records to be 
affected must be specified. This Is done by specifying the values that the 
addressed fields must contain in "and/or strings," the condition to be 
satisfied, and the operation to be performed. A si-pie illustration of a 
complete file maintenant« update Job sequence follows. 

FtVP, File Name, Priority, File Changes as of 63/06/IO, $$ 

GET, FIELD A, EQUAL, X, $$ 

AND, FIELD B, GRBQ, YY, 

AND, FIELD B, LSBQ, ZM, $$ 

OR, FIELD A, EQUAL, X, Y, Z, $$ 

AND, FIELD B, NBQUAL, ZZ, $$ 

CHANGE, FIELD C, SQUAL, ALPHA, $$ 

El®, # 

Hgurt 3. Illustration of Macro Instructions for Changing the Contents of an 
Existing Record or Group of Records 

The first instruction Une, VMUP, designates this as a file maintenance Job 
addressed to a particular file, by name, with a specific priority processing 
condition and any identification that one wants to add to it. Following the 
Job control, we begin by finding tfeoee records in which field A has a value 
equal to X, and field B has a value greater than YY and less than ZM; or field 
A is equal to X or Y or Z and field B Is not equal to ZZ. Following the 
conditional portion of this sequence, we now say "Change field C so that it 
contains the value alpha” and we terminate the Job. 



10 SqptMter 1963 7 TM-I456/OO3/OO 

fil* qwiry Job« r«trl«v« ve rás tram s outer file according to the natch 
Ingle specified, process the ‘retrieved records according to instructions 
provided, end tom output listing# or tapes as specified. 

Vollovlng is an Illustration of a file query Job. 

vqmr. File NS*», Priority, Unclassified Report, $$ 

BBOm, PULE A, «JAL, X, Y, Z, $$ 

ARD, FIELD B, »QUAL, L, M, If, $$ 

■SK. 

SCRS, FIELD A, ASCD, $$ 

SCRS, FULD B, D0CD, 

SUSSOS, FULD C, FIELD B, $$ 

SUBKT, flKLD C, FIELD A, 

TOTAL, FOLD C, 

CUT, BCDS, FIELD A, FIELD B,..., $$ 

BD, $$ 

figure 4. Illustration of Instructions for Retrieving 

Again# the first instruction is job-control. Following the Job control are 
the statensnts that define the record to be extracted out of the auter file. 
This process is Riallar to the instructions in the file aaintenance Job. 
Following the «jctmetion, we can now specify the type of processing that we 
taut to be executed. In thi* cue, we are sorting field A in ascending order 
and field B in descending order, and obtaining subtotals on the valúes in 
field C based on a break in field B, etc. Finally, we are writing out a BCD 
tape with the fields arranged in the order specified. 

WitMa the context Just described, systems operations are established to 
provide ^at* «»try into the systea directly from source reports or fron 
pre-analysed data froa operating organisations. Seen data are entered 
directly froa peper tape, others are entered froa card or tape records 
prepared elsewhere within the cosasnd, and other data are manually transcribed 
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Dl attekiqptlfii to improve ayttoa pnrfonaace with reape;t to the first 
control techniques category the category of personnel or a&nual tasks, 
written procedures for all operations were prepared and are continually 
nodifled, these Include procedures to account for receipt of all scheduled 
reporte. Dfeedded within the routing process control procedures is a record 
syatea that provides for a throughput accounting of all docuswnts during 
handling, through use of a batcb-and-sequence-nuriber control. Operation;; 
perforaanee data are also collected at ttw» sane tiae to provide statistical 
data for aanpover requireaente, task allocation, scheduling and a general 
operations planning. Currently, procedures are prepared as a part of file 
oparatlng specifications prior to the iapleasntation or establishaent of new 
filas. This tends to increase the work load at 4he file design stage but 
alnialMS errors at iqpleaentetlon and in subsequent operations. Sizable 
asnpow effort Is required to prepare operating locurentaMon. For exastple 
tea wltten procedures In the four aajor categories for the systen at SAC 
have «»tinted to nore than 6OO peges of detailed Instructions. There have 
been I? »Jor revisions In a little over 18 aonths. 

1® eddition te wanual checks peff’^fwfd during data preparation, error 
detection prograas, involving logical and consistency checks, And table 
look-up operations have been prepared for ail inputs where both job 
processing instructions and the contente of the lata records are checked, 
These progress ere operated off-line 'on one of the peripheral computers 
following keypunching and J<gb hatching and prior to main frame proceeding. 
Theea have been designated as pre-editing ooeratioar, in the current 
■yeten configuration, pre-editing end anual corra-tion procedures have 
consIdershly reduced data errors and made the oj^ra-i >n mor'-* efficient. 

Since tee data retrieval language provide« the capability to examine in 
d<tail records stored in a waster file, a p et-riit if performel. following 
file updating operations, by a retrieval of records from tht files that con*am 
data entriss that are not equal to legal values or net logically consistent 
&a§ procedure of post-editing has also landed to reiuce errors in the data 
base. 

Mo»t data file records in our systen consist of at least two types of 
inforwatlon: heading data, which identify the t our ; -. reference of a particular 
record, and detailed, significant data. Procedures have been prepared for 
retrieving and crosschecking source inforwatlon against incoming report- 
receipt logs to insure that ell reports have been processed that should have 
been. 

The personnel organisation that operates the systea hae two groups responsible 
for operations and process control; one group is responsible for production 
ccwdination end control of Job operations within the facility; the other, for 
fils quality control. Members of the laf*er gro p. designated as file 
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•nalyat« or file aonltors, reviev the end result of all Maintenance 
processing, to dettraine vtetber or not ther« have been inadvertent errors 
resulting in data loss; to take corrective action as necessary; and to —w* 
aiqr Modifications to data files or operating procedures required by changes in 
source data or by user requlreaents. 

Skill re qui rsne nts for the systen operations personnel are soaevhat unique 
%««jse of the nature of the systen. To provide for qualified persona«!, a 
fairly extensive training pregran has been developed for baae-level techniques 
trai ring in syetea operation, and specific skill training in all syst«, functions. 
She total course tins is »re than 7 seeks. 

So* of fcfc® reports that are handled by the system are highly stylised or 
formatted. For one type of datua, prograas have been prepared to update the 
fil* directly froa paper tap® inputs. Incoainf data are forasd into input 
meæâs and ext®n*ively checked for logical and legal entry errors, »4 arror 
corrections are attenpted and aads wherever possible. Thie operation, which 
represents about 30f of *^w record addition per day, bypasses »11 bmuhisI 
input oparatisn* and subsequently reduces the possibility of introduced 
•rror. In addition. Manpower requlreaents have been reduced by 50i for that 
category of Material. Within this process,' records containing errors that 
mm detected and that cannot be eqyreeted by the progrès are eaved, and the 
error fields are noAered and listed for correction, by nuaber, with 
sufficient data environnent to peralt correction froa a listing. The correction 

■“* «inply by reentering the identifying error mafcer and the correct 

I'd like to Mention briefly two other factor* that have contributed, I 
believe, to aove efficient operation of the central data processing syetea 
at SAC. ils» first pertains to file design — specifically the control of 
IMlar*« end certain types of error*, in the AIDB/SiC environswnt, several 
orgnaisatioaal entitles aay have a requireaent for the aalntenance and use of 
a single file; conversely, a single organisation aay require several fllea. 

*5® i: u" eaatain specific type* of data, aost data files contain 
certain data fi®M» that are ccmam to all (for exaapla, aesse^e reference 
inferaatlon, and date or geographic location fields). Since both file 

operations typically involve the writing of 
instructions that §Mm»* particular fields within a record and specify exact 

those fields, it is desirable to standardise addressable nanee and 
codas, output headings, and substitute phrases throughout the file* wherever 
thleis possible, an helps to reduce the training or learning tia», to 
provide Hare compatibility between usare, end to avoid errors in preparation 
e#,^?*!,lng iMtructioni* K »Iso simplifiée the tasks involved in 
aalntalnlng coding handbooks, since cowaop fields, field value*, etc., can 
be .eint.iw4 in one place, (Incidentally, the latter isn't a very easy 

** b® * in «“• •/■toa one handbook of 2 voluaes of about 200 pages 
of tables, which Bust be updated weekly. ) 

■MHiiaaNii 
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The last feetor pertains to one aspect of file maintenance techniques. As 

mentioned earlier, a post-edit of master data files is performed, with the 

use of the retrieval program, following update operations The error 

detection query, as it is called, produces a list of file records that 
contain one or more errors In most cases it is possible to correct the 

records from the context of the records or from filed source documents. 

With the first model of the program system, error records i/erc corrected by, 

first, a deletion of the error records and, then, a reentry of the correct 

records. This involved preparation of two sets of processing Instructions 

and, consequently, there was a higher probability of introduced error. 

Since It was otherwise necessary to locate the error records in the file to 

perform a deletion function, the program wu modified to permit the selected 

records to be changed directly according to processing instructions in the 

form shown above. Thus, both functions were accomplished at one time with 

fever processing instructions This technique, incidentally, has been used 

fairly extensively for other types of maintenance operations, particularly 

for files in which the normal maintenance consists of modifying the content 
of the existing records rather than of adding new ones. 

The types of controls and the operations planning that 7 hav ' just mentioned 

ere probably standard in most production operations; otnously, they haven't 

eliminated all of our process problems, but they have been of some significant 
value to us. I'd like to reemphasize the major point when systems planning 

in data retrieval or computer-centered data bases takes place, it is 

essential to consider the employment system and how it is To tc executed at 
the saae time, and to give it as much emphasis as is given to software/hardware 
considerations. 

' * 

Questions 

D. L. Drukey "Could you tell us something abouf the size of your file and 
the amount of input to the file and the- number oí queries per day that you 
get?" 

Answer: 

We have at the present time I3 files, varying anywhere from about 50 tapes 

per file to a quarter tape. That gives you some indication of size, Input 

volune for the largest file category amounts to about 3,000 records per day; 
for the smallest, about 100 records per day. 

Question: 

"What was the number of queries?'' 

Answer: 

Nunbcr of queries? I think I already mentioned that most of the queries we 
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(U«t pege) 

wocma ar# of the anticipated type. We procesa about 25O of these atandlnc- 
queries per month and right now, of course, we are having a much higher 

» •» In qntea last coofljamUon. I'd ««y In a tyiilcnl 
ny not Mount to nor. than 5 or 6 querlo. per fay, ofth, npot- 

Question; 

•Í^íder: It thBlt in yow* discussion you were concerned with 
getting answers to questions, and were not very concerned with perforating 
operations upon information restructuring and reinserting it In the file." 

Answer: 

ThaVs correct. We do handle both types of operations within the system. 
There »re finished data files that are derived frm raw data, based9«! 

“i.COB^utati< 1. S«9e analyses and ccnputatlons are 
pevforjBed outside the environment of the program system sc to speak. The 
system functions primarily for data storage and retrieval. 




