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SUMMARY

when an existing mechanfzed {nformati{on base 18 encountered {t.e., &

government information system), &nd the data therein is needed by a user

or user group 8t Convair, the question arises, should this existing data
base be retained in {ts estehlished forr anl nanstanaard gcftwa=e he Jerigned
at Convair to translate it and extract data as needed, or should this exiet-
inrg data base be trans’ated or converted in {ts entirety <o a form that will
allow {ts continual use ({n & standard general-purpose information storage

ani retr.eval system?’,

Canvair has answered this guestion oo twe mi'lor ocragians by taking the

existing, mechanized information base, anverting it in 'te entirety anl

o~ - J .~ N
t CONVRIT gyenarat -

curren

~

ly performing search and ‘nquiry processing

Purpcse Informat ion Ctorage and Retrieval (I9&R) [wstem. The first occasior

!
wig in 1#%3 when the -PAU system containing over <00 X0 Patlure and Tmsumr- u
tion Data Recomls (FWD) wag convertod., Mo mogt recent oCrAgLon was i
copversian of the N Linear Tape Jysten, contdining Uiviliograph - o at‘on
data of over 00,000 records containes? on approxicate s F7 magnet {0 tapes,

Bercauge of the success achlieved nothe tapk nocomplishment, (o experi- i
erce piined . the (noreassl CApaLLILT o of servicing the ucer | dand tne fnreres
ar{iity t  now merke and synchrnize this datd DHse with otner allied | oxigt - :
ing systems, at least three cther pa'or svetems arc Llanned for simtlar
treatment in 1w, They are, Delens» Documentation Center (DX tapes .
FANTER (& New York Uibilfcaraphic syster coverins periodicals and other
reporte not n DDC and NASA), and var: we M Navy {apes n Approved parts
1ist {(APL) and diacropancy report ddta to osupport the Integrated Log st ‘os
upport activity of VEX, VFY an? DX programs for Senernl Dvnamiie.
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: SZCTION ¢ ~ , B .

INTRGOUCTION

1.1 EXIDTIRG CONVAIR GENERAL-FURPOSE INFORMATION C/STEM { IT&R}

Sanvair’'s Technicel Jeta Systems Croup, Departmenmt 591=C, nas crngtmice

a ~guyuter-uieed, genergli-informatian ertcorgge and rerrieval syet-om o T R :
- - that has bern $n operstion for several _vca;"s cver & :
trchnigue enlq;s a repertiary ©f generallzed rrogTans that wn
epocifiicacian cantroiled. [his festune allows 8 selection to e maie -

A Lidrary of progran allowing Lndividual customizing of & f0%al spnc

‘e o vor'S N PR B : ~ 1 Y o ..
nanlling & particular Jata base. The suere-e ani Jlealbilic, i
3 » : £ ) h J LTy FYA Y O e P . T - .
sypproalh becomes ovident when one 0OKS ove ot Vo LIsT N ovem o N

CoaprogTans are des{gned o softwns CBLOem AS  inderer B

. TeES T autE Rae formats OF fne et il LIRT VIRTOMS L L5 oaTr Ll e
Tiny T hase . DewiiTE 07 this gystewn ig in ooy IR
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in!orpetim-herdling techncliogy. Definite progress is evident in several
gractical, general-~purpoee infe. uatlicon aysteme. Most cmputg;_‘ hardware
mamufacturers have E\esigneé 8 genersi-purpose softwars packsge thet 16
aveilable to those lacking the faciiities of degigning their own nformetion
systems. 4 is becaning 4 matter of course for large government&l agencisg
and industriel cumplekes ¢ turn thelr sitention to the design of informetic
systems, running the gamet from totelly integrated management information
systems to stralghtforward, gerial-gearch-oriented sagnetic tape systenms

for document search and recovery. 48 the trend ¢aptinues, thers is An
increased urdergtanding and an awareness thet the basic principles vmployed
owe their heritage to the library' science and linguistics branches as opposed
tc the bookkeeper’s or suditor's tramsaction-accounting and ledger-oriented

activity.

Beyond the mere mechanizaiimm prbcess, angd uakuaz.‘m,' upstresnm cf tnis ’
precess, there exists an emberrassment of problems to .e discerned and solved,
upon vhich the success of 12 mechanization will depehd. In the Jargo: of |
computer programring this is succinctly expressed as "SIG0" {gerbage in,
garbage out ). Data-acqu.sitiu: forms mus. be designed that are paistsbile
for the data collector; usually these fall into disuse when their scle pur-
pose i3 to collect data for « mechanization scheme without regard tc the
possicfility of use as & daily-euploved data ehicie by the acquiring funstion.
There are the variety of acrepteble terminclogy canstraints and desires for
a given data base; these atandardiza.tims,‘ = socisted notation such as roles
and links, thessuri, accepted coding and similar unique peculiarities give
significance to the particular dat. base for the usér. These are the tradi-
tions and practicies uncderstood by the perticular data-base user and repre-
sent. the way he handles and talks about his data regardless of the existence
or naexistence of some ccmpﬁterized‘mechanizatim system. There are the
fi{le etructures veculiar io each data base such ae hierarchy {hardware “sso-
cistion as in configuration management), classitication schemes {Devey Decimal
and Litrary ot Covgress), not to mention the variety of administrative file
organications Yy department oc time or associative dependency of "he recorde
{1.0.; 14 d9ys after a test ia ca:mletea certain .other records éhould 2ome
1it0 existence ).
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VTA

Ir the csse of picking vy ean already mechsnized data basg-such 8s the
_,.-—_.v;—‘.’ °

¥AZA linear Tepe System, snd converting thie as {omput to 8 general-inlorma-
tiom eysterm, the file structurce, record formats, and various Other canventions

are a1l esteblished and ... much cen be dopme to change thenm.

we will exepine
these record formal conplderations later an in this report. True, different

vy

ile O

g3

ganizetions csn eveniually be achieved and sh~:ld be examined. This
'UO"“:' \&

PP

e particularly true 1f conversis. involves random-access hardware

and the increased efficiencles and flexibilities they would provide over

& linenr-search systen.

The yurpose of the mechanization systez ig te accammodate the foregoing
consideratione and pa-ticularly teo be flexinle encugh to later accommodete

ame &dditional veculierity that was not understood or sccommoiated during
nitisl data~base scquisition.

[¥%

Convair hze kept &breast of the stete of the
art in the fieid of informaticn storage and retrievel for several years.
Firding a wzriety of shertcomings in the computer-manufacturer-supplied
softvare packeges, industrisl systems generslly specific-application oriented,
and the insbility to get a true figure of ecanomic merit 4in many of the
hesvily subsidized governmentel agency systems, we have pursued & researc
program over the years resulting in & systems criteria and design which

hes Lo date proven yuite successful for a variety of daza brses.
approach is not to be lightly underisken.

Such an
It takes considerable rssource,
especielly the develoment of & persconel subsystem, and must nave long-range
goals of handling & capeiderable diversity of data bases. Currently, we are
examining integration of allied data bases aznd the apility to symchremize
and c¢roes talk among these in iarger surerstructures of management informa-

tion systems, while gtill preserving the service and intimacy with his data
for a particular user and his dats bare ar & daily service.

For example, having converted the KASA Linesr Tape System, we are now
engeged in examining cdnversim of the DIC tape system and PANDEX (an
existing library tape system of reports covering periodicals and other
sources not spécifically coversd in the government gystems). Establighing
a thesaurus or subthesaur{ of identiiying terms to be employed, would

enable inquiry across the entire collection as an integrated entity. There N )
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is even the possibility of achieving incressed indexing depib fer same recorde
above vhat any individual system now offers. For example, re;orts that ere
camnon to ODC and NASA system. are indexed twice, ance by & DDC indexer with
& reference framevork of defense utilizatiom sid once by & RASA indexer vwith
a reference of serospace utilization. Mechanically locsting these duplicate
records and merging ther would increase the number of different but valid

terms employ:sd beymnd theidepth afforded froam either system Individuelly. I H

1.3 CONVATR'S FIEXIBIE DATA FORMAT

Convair's IS&R approach, and its ability to handle complex technical dsta,

becawes & 1ittle clearer to comprehend by comparison with same traditimal

data handiing employed in the auditing or business- .ata envirmment. With

wost business-criented computer languares such ag COBOL, an 80-column
ternstional Business Machine (IBM) card is employed to imput the data,

This ie keypunched, using & coding sheet as the input medium sand establishing

certain groupings of colums {fields) for the various data cstegories, i.e.;

date, name, dollar amount, part mmber, etc. This is & 3irect outgrowin of ’

a standard ledger with column headings. Such notation cen usually be con-

cise and lend:c iteelf well to rapid tally of similar items by merely search-

ing and accounting in the proper colums. Knowing what columm or columms

are assigned, ore merely locates that physical ares tc obiain the data therein

and then xoves right cr left the proper distance to pick up associu‘ed data |

that misht be desired. This fixed-field record technique implies that space i '

is employed to aeccunt for the fleld whether data is there or not. In

storage cn magnetic tape or other storage media, the same geographic cae-

partmentalization philosophy is employed. If it is necessary to add data

or expand & given field, it is normally a major revision bto the existing

data base or the system programming or both. '

Py

PIPOIWPEIEP

[ e |

In the cese with the Convair IS&R €ystem concept, each data field 15
preceded by & unigue identifying tag. Although the data-acquisition form,
vhich aiso serves as keypunch instructiin sheet, might have a lot of pre-
printed, English-language mtmcﬂlc‘m or data-field identification, it will
usually carry an additional incomspicuous c¢ode, i.e.; K1, K2, etc., adjlacent

1-h

Pug ey Py Pesy  pma Py
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. -
10:;5); d;;ta fleld. The keypuncher does not place the data field in parti-
cular, assigned colums of the IBM card because its identification is estad-
lished by the keypunched X1, K2, etc., code rather than by relative physical
location. This &lse removes congtraints on field size. The field can be
e alpha character or & full paragraph of open text. This can vary from
e record tc the pext. Empty deta fields need not heve space or associated

code stored, with 2 resulting econcmy that offsets the addition of the code

to identify data Tields. Increased eage f keymmnching allows acceptance

of fa~ lenger and more complex input records without hindering normal keyp.:ch
efficiency eriteria such as quantity of cards input and verified per hour.
Tests have indiceted thet the asversge storage room per data base on magnetic
tape ig the same as fixed-field methods Decause blank space is no_t emplovad . ¥

The code preceding efch data ficld can be varisble in length and accommo-
date the aforemertiomed peculiaritizs of file structure and terminolegy
c.atrol desired by the user,
to accomm. late this “custome
a particular record.

Fig. -1 1llustrates the Convair IS&R approach

-overhead” as well as “system overhead” within

Searchable Record {SR)

Fach SR in & Tile is a unit record {or surrogate) containing the various
variable~iength customer cata fields. uach of these deta fields is preceded
by a teg (or flag) that identifies the ascociated data field and alsc con-
tains the dual informstion of (1) custamer overhead data, and {2) sysiem

overhead data. 1In addition, there is a major SR flag preceding the total
3R. The SR can be canstructed as shown in Figure 1-1.

gyoiem Overhead

These data are the system identification of that sssociated data field or

total SR. Such things as record-iength !nd.cators, which the system must

know to efficiently manipulate the data, are contained in this area. Because

the system can be quite specific an what it needs, there is & rigid, fixed

*During the conversion of the NASA Linear Tape System, a lot of system over-
head necessary to operate in the FACA panner was dropped. Flisg coding vas

added to accamoiate ihe Convair IS&R System. This resulted 4n equi.alent
storage required. :

len
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SR | S|

TERMINATOR i

SYSTEM ' APPLICATION EXTRACTED DATA

REQUIRED ! REQUIRED OR SELECTED
DATA -1 DESCEPTORS, | .RAMLTRIC
{  CODEs, VALUES,
{  DEFINITIONS,
| ASSOCIATIVE
{  NOTATION, ETC.,
; { {
"SYSTEM | “cusToneR 1 INFORMATIONAL
ov-HEAD* | ovERKEAD ' bara-
. 1 l - Y}
{FIXED ;( «RrAaLz lENGTH) ‘(VARMBc ELFNGTH)
LENGTH) |
|

fAG : DATA FIELDS

FIGURE 1%, CONSTRUCTION OF SEARCHABLE RE“DRD.
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ares eilghted 4o system overhead. Of course, none of ‘this ré‘&izirement of
gyater cverhead dats embedment is ever visiblie to the customer on either

inputting or cutputting of his data. The customer's view of the data is

in his langusge, with his specified identifiers and ove.head dats.

Custamer Cvernead Data

The same teg preceding the customer varisble-iength date :ield contains the

a-ea for custorer overhead data. These data ere the customer’s :dentifica-

tin of that u.ssoci‘ated data field or total SR. The custamer can specify a
narrative name in mmemonic (e.g., FIPART), a code (e.g., K12, K27), or any

other identification that (s normal in his discipline. He can s9ecify rela-

tive weighting of .mporta.-e or hierarchical rel:.ionship or :ole of the data

field such &8s product, process, etc. All the peculiarities relasted to the

particuhr customer data such 8s thesaurus or terminology contrel end file

structurs devices carn he accomodated and subsequently chenged as he wishes.

The arems for the custamer’s overhead data , preceding the ass::iated daza
field {s capable of accepting variable length. The customer (. nct con-
straincd to any fixed field or form.

The I5&R Software Repertcory

The Canvair IS&R System consists of & library of progrems, each of which
performs & specific informstjcn-handling function, i.e.. STORE, UPDATE,

N ~ k) o N . ! A}
SEARCH, MERGE, SCOT, «iv.  invee are selected by the system operator/ans lyst

alang with the data being used, and the proper linkages are genersted for

the series of logical actions to take place. The cutput received is ther

formatted accr~ding to the instructions of the data recipient and produced

on microfilm via the Stromberg-Carison LOPO. This modularizstiaon r :prosch

allovs handling the diversity of customer informat{on-handling tasxs by

customizing the total job as each totsl task dic-ates without need for a

continuél pregramming effort. The system is rnow rvolving & higher-order

language that the operator/analyst emplcys tc call up and use the various

subprograms. This is called SIMPL (Svstem.tic Informstian Modular Pro-
gramming language).
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TYPES OF INPUT AND OUTPUT
FOR THE CONVAIR IS&R SYSTEM

2.1 A GENERAL OVERVIEW _

In the ger'ral cage. an Informeiion Storage and Retrieval (IS&R) System has
the primery function of accepﬁng and organizing & give data lase and
perforning retr;spective search and selective retrieval from that date base.
Conversely, also in the genei'al cagc, a syetem which accepts and reorgamiizes
a data base of recovds and ihen displays all or & major part of &il records,
is usvally called & report generatcor. C)cnvair's IS&R Syster is designed for
the purpose of the first case, the mechanization of & customer's dats base
to enable its sterage v!a -omputer techniques and subsequent inquiry vrocess-
ing for selective retrieval. These retrievals fall into two general types.
echeduled e.d demari. The scheduled &re a special kind of report generation
¢f a seleccive naiu~ and are usually scheduled quite far in advance. This
enables batching and scheduling the input in ant:cipation of the cutrut,
often ust before a.tput. On the cther hand. dememd inquiries are unkaown
unt.l made upan the system. Where a system is subject to demand inquiry it
is uau:-ﬂly most econamical and efficient to maintain the system in & ready
state by short time updating ({.e.; on a daily basis of imput received).
such updat irg really depends an & vacicty of things. For example, in the
NA'A Linesr Tape lystem, the update or added material fs5 2livered tc the
Convair Librarwy, whicn in turn delivers it to the Convalr IS&R System once

& manth via megnetic tupe. This {s usually canverted and saded to ihe

[N

existing file in a day or so te be in an updat: condition to ansver inguiriss.

Ir the case of tota! data-base organizatim and z’epoi-t genecration, svstems
with this function as & primaiy gosl normally find it difficuit tc accomme-

. “
date sclective retrieval. However, systeme with selective retrieval ag a

primary function eusily accormodate toial’data base repe™t generatiom and




frequently can produce highly innovative outp'r reports for the data user.
Four such cases were sclected fram severdl avei{lable and documfﬁtet’- in an
ISR report.

Because of the many preblems exisiing upstream of the mechanizatian
scheme , & wentined in Section 1 of this report., the Convair IG&R System's
rersonnel devote a malor psrt of this total design effort to the preccchani-
zation portian of the overall t&ak. As an example of this erphasis, the
persannel subsyster of Cor /air's ISAR ¢s apportianed a* 4 ratic of three
gystem-design analysts fu. every programmer invoived in the mechanization
of a syster.. This ie even more realistic in light bf the fact that pro-
gramming is not specifically application oriented irm the Convelir IS&R System
nd therefore provides s cumulative repertory of programs for the design
arslysts te use. The point to be made is that the Convair IS&R System is &
carbinat ior man/machine syster end 1s therefore nct constreined to acceptinz
ane xind of imput such &5 punched cards cr magnetic tape. For exaaple,
{nqué=y processing often takes the form of a tslephane conversstion from the
user in plsin English with the man poriion of the Convair IS&S {ystem respmns-
frel for *ransliating this request intc cale. comstructing the Boolean logic.
going through sewx.al processing functions, forpatt ing and translating the
mutpui., affering cms:zlzuiim assistance to tha user and :‘ina!j;.' acting ss
evsluster feor the asdequacy of 4 sys*erm design. In the specific case c:‘. the

RA'A Linenr Tape ;vsteir, inquiry 1s received I -ux the reguestor in yerscr.
by the Convair Library. Trained library personel translate this rejuest
intc & logicsl Boclean expression, cften with :ansultdation frow Cd*.vn‘ir IT&R
persbtme‘;. ni acuilicn te nmsr".e:;:::I.f\'i inquiry processing, which, !neigent-
81ly . are usudlly in the ferz rf several inguir: hatc"nes at &8 time, &
sclective dimsenination oF irfimut.ian (SDI) {6 perfarmed for the L'onvaf‘r
Library. This crasists of run ing & gseries of {lealfzcd profiles agzé.inst
only the mret mecent update inrcrmation defore {t {6 merged intoe the total

ot
"

file. 1In thie wuy, select perectinel or groups, heving thelr profile ¢

w. ©. MecDonald., Informaticn vtorage &nd Retrieval {IN&R) Used as ar Analysis
Teol, GDC-ERI-AM-1137, Convair divisian of Gencrel Dymanics, Han Diegc,
{alif., December I &7
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interest establisl~d, ere sutomatically made sware of recent ecécisitims,

Of course, profiles can be changed or updated at any time tc reflect current
interest.

During 193, e reliability information 2ata base (9-PAC) was operst!
under a generalized package suppifed by & computer manufacture This syctem
vas then converted by Convair IS5&R perscnnel teo run under a set of in-house
tros ams designed to handle a generalized dats base. 'The
wirost half & million reliability :-eccrd_a.?

existing mechanized date

lata bage cantained
This approach tc canverting an

base using generalized rrogramring cancepts, proved
to e extremely rellable and efficient.

S

While the original package had
become very difficult to operate due to lack of prograr knowledge and flex-
1hility, the cwverted system could be made te :urotion sgoothly

[ ialond since there
vas

intimate knowledge ¢ programeing construction avallsble. Thig a
allewed 8 consideratle expansion of this reliahility dats dage and
the nue ser of users whe could now employ It.

A similar situation developed with the RASA linear search |

vy Documentation. Inc. The ‘caaned pregrams supplisd. mumaing in exulation

mode o an IBM~n0 system, proved to be very troublesome. It was iistovered
trat they hal not be

en conpletely detugged before delivery., The systum vas

Angerive at convadrs during zost of 1T 3ue to the lnkerent problem
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of knowledge about the progrums.  This
¥ ouot only At JoanvRir, out alse av Ft. worth und cthe

I+ was decided to comvert this file alsc ¢t~ the o'r
TormAt €0 BURPlY 8 rmuch reeded literature pearching capability to v
THe colversion would sallow the wll power

Ivster Te e arplied (0 the NAUA lata bage

Te o advompliah the corwnrsion, & specisl progran was leveloped o ouge

the 8WA Teprs 90 input and generate 8 type of DU&ER (20

B.oaa Rensoam, ..cl*a’:".l‘.';-' Information Morege wnl Hetriesal - & Oyetes
Anelvels., GU-EXF-AN-" 1, Convair divieion oF Jeneral Dnmacice, an Dle,o,
TBiif., Augst Wt .
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In view of the experience and success of these twc mejecr Géx?raims of
existing mechanized data bases, the Conva‘r IB&R p . owwnel have sdopted 8
genergl approach tc all similar mechanized data bases where it is desireable

tc have then searchaule and usable by Convair.

- The following section is a detailed writeup of the NASA Linear Tupe System
canversice tu illustrate the philosophies involved and the search and artput
capabilit.es that are available. In sddition tc the tape systems {DDC &nd
PANDD() mentioned in Sectian I tc be integra*ec intc this Canvair Lidrary

Systet, the ISER persannel are currently examining several cther coanversion

tagks, particularly Navy 3IM data and 1is integration with an existing {onvair
T&R-designed syster of Maintenance Engineering Ansilysis {(MEA) data to sup-
port such couaplex Nsvy programs as ViX, VFX at Convalr, and IX at the wuincy
Iivisiaon.
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THE NAL' TAPE CONVERSION

There 1B 2 quantity c: fetalled locume. tstion avellable o tke

will be sufficient, at this peint, to perforn auly a

c.o80rm exazinatian cf the dats format canfronting IS&R personnel

gring intce individual zeta::. However, wvhenever guch a4 "&s 1§ attempad
sparately need ver;s detaliled and ex; iiclt docuzents-

r
ticn. The total docum ntation that woe availshle for tinls NACA Linear Tape

JiBlen was somevhat Zess than tould be acped Tor sad, 85 2 result, cAused

iviana
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information in physical-field orientation. .ord warks (@) are employed to i

separate fields. The first twoc lines contain such items a8 (1) totel record

length, {2) issue, {3) year and type of accession, (i} accessicn number, !

(5) document security, (6) subject category, and (7) & relative indicator

showing the number of characters or spaces from the front of the record I

to the beginning of the re nective filelu. Line two, near the right, shows

a "$" symbol which bounds the beginning of the title, "Progress Report of I
!
!

(AL T IR TR AU

P iiar

the Aercdyramische Versuchsanstalt Goettingen tor the Year 190", Following
this, one can pick out the other informaticm down to the $ symbol in the
center of line 6, at which point individual terms by which this document
has been indexed begin. The individual terms are fixed-fi.ld oriented with

o3 kA

e given amournt of spaces or characters allowed per term. Following the
wndex terms 1s 8 seriles of concise coding which represents these szme Index
terms. It ie upon these highly stylized codes that initial search is per-
formed tc locate records that are putential candidates to answer an inquiry.
{Reference cited NASA documentation for detailed coding and field identiri-

cation.)

Figure 3-2 is again a record printout, only ithis is the same record as
Figure 3-1 converted to the achieved Convair IS&R format. All the data
rvpresented within the orig:nal NAS® record is accounted o~ and, in addition,
itemg or fields available in the NASA record but .ot utilizeu for search,

are now searchable because of the Canvsir IS&R technigque. Line 1 starts

with SS, which is an indicetion of the start of & record. Foilowing that,
for & total of 16 claracters in the example, is bookkeeping information
including a searchable record {SR) number that is trested in more detail
later. Line 1, 1Tth character "(KTIO-2)", is & term locator. 'The K ‘s

a normal flag in Convair's IS&R System and (KTL, means it is the term locator.

§

This gives the location of the start and ending of the individual terms
relative to the start ¢f the record. Following that. on line 1, i-
"OKACCESSICO8A1003C01", The "K' again indicates & norm:l flag and "ACCESS"
tells us 1t is the accession number. The "3C" 1s A connective followed by
six characters, '68A100", and an additional connvective,”3C",

followed by Gl. In the Convair IS&R System, because of use of a 12-bit

mach‘ne at the present time, characters are handled 6 at a time with &

N g GNE SN 2 oed  peoud
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G13TFe0.@6842100018064011 81136 2 211 0000675 3212205 51
0038 @l @ € @wike @ @ @ @033 T@0509$PROGRESS  REP

ORT OF THE AERODYNAMISCHEE VERSUCHSANSTALT GOETTINGEN FOR THE YEAR 196@6/ AER
ODYNAMISCHE VERSUCHANSTALT GOETTINGENE, TAETIGKEITSBERICHT 1966/€.$200058040P
UBL- AERODYNAMISCHF VERSUCHSANSTALING ,41PLAC~ GOETTINGEN, WEST GERMANY, DATE-~ 1S

676 .L2COLL- 38 P, IANG- IV GERMANG . $&€3AFRODYNAMICS B3 LNOELASTIC ITY
@3ASTROVYNAMICS @1COMPUTATION @ICOMPFUTERS GIGAS DYNAMICS
@GIGERMANY  @IHYPERSONIC FIOW @3TEST FACILITIES $638 ) IMY2R18-T EUg

(XY AG1e(EIM @3602Ys G166 &) @836 « @B16S PMABISXG B$

FIGURE 3=1. ONE RECORD IN NA SA LINEAR TAPE SYSTEM.,

SSEHANOOUA339999KTLO-2 ) KACCESS 306841003001 CKDATE INOC680306 3KAERODY 3CAERODY
3CNAMICS3KAEROEL3CAEROEL3CASTICIICTY  3KASTROD3CASTROD3CYNAMIC3CS 1K O T
3CCOMPUTICATION 1KCOMPUT3CCOMPUT3CERS  1KGAS DY3CGAS DY3CNAMICS LKGERMANICGE RMAN
0y IKHYPERS3CHYPERS3CONIC F3CLOW  3KTEST F3CTEST F3CACILITICIES  CKTITIE
3CPROGRE3CSS - RE3CPORT O3CF THE 3C AEROD3CYNAMIS3CCHE V3CERSUCH3ICSANSTASCIT GO
JCETTING3CEN FOR3C THE 3CYEAR 13C966 / 3CAERODY3CNAMISCZCHE VE3CRSUCHS3CANSTAL
3CT  GOE3CTTINGE3CN, TA3CKTIGK™3CTITSBER3CICHT 13C966/. CKDESC203C0050 (K IMPROL
3CPUBL~ 3CAERODY3CNAMISC3CHE VER3CSUCSA3CNSTAIT3C, PLACSC- GOET3CTINGEN3C, WEST
3C GERMASCNY, D3CATE- 13C967. C30OLL- 33C8 P. 3CIANG- 3CIN GER3CMAN. OKXAO11l
KB 1130KXC 2 20KXD115 (KXE32L2CKXF205 GKXG 51 GKXH  CKXIOO380KXJS  OKDATPUR
0CETO000KZ,

FIGURE 3=~2, RECORD PRINTCHUT CONVERTED TO CONVAIR IS&R FORMAT,
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nrecadins ccmnective 00 za’ns It O cheracters wid siwnifying 8 continustion
of the data field. Although the CDC 160G computer is & 1Z-bit machine,

it 1s operated in essentially a LE-bit mode. The criginal concept of the
format was to be applied to & 43-bit machine.

Following the accession number on line 1, "CKDATEINOC680306", date of
canversion, appearsa. The 3K following signifies the beginning of an index-
term flag, "3KAERCDY". Note the 3Cs used as comnectives for groups of 6
characters. Note that the 3K flag embodies the first 6 characters of the
"3JK" or "1K" flag and the six~charactsr mnemonic key
allwwe for distinction fram other keys in the Searchable Record and provides
& rapld mechanism for determining & possible mismstch as rapidly as posslible

index term. This

while searching the record for those terms specified in the search prigram
input. The latter part of this record i 5 s ien of flags ~1ud associated
daia carrying date of publication, etc. 1In the originel FNASA record this
information ppeared, in camprceted form, at the front of the record. The
Canyvair IS&R method permits searches by these items of date &s well.
Differentiatiaon between various types of flags is wade by 1X, 3K, 0K, etc.;
this enabies rapld search an only & particular key type when desired.

3.2 CONVERSION PROGRAM USER INFORMATION

The NASA Conversion Program has certain options available which permit a
certain amount of variation in the IS&R witput record. The following list
describes *he types of parameter cards allowed which enable exercising these
options. All the types of identifiers must start in ccl.an 1.

T pe Description
I, Identificaticn card, optianal.
D, Date card, optional. This causes the next eight

characters on the card to be placed in the output
record. The first two characters should be (K. The
camputer halte at P = OL62 for the month entry and at

P = O4T0 for the day entry (see table in Para. 3.2, 2.e)

A, Start ing Searchable Record number, required. This
causes the number punched in columns 3 through 8 to
be used in the first Searchable Record (SR). Each
suceeding output SR will contain a sequentially
descend ing number.

3=

T GBE EEE BN BN BEG  peed  feeed  send ] SN R O URE DN BES 0 BEE ey
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Description

last data, cptional. Each set or eight characters punched in
the card will be included at the end of each ocutput oR. The
eight character groupings must be in IS&R format. Multlple
cards mey be used.

End card, required. Thie card signals that processing is to
atart.

Progzam Run Instrictinns

&a.

Tape S~Tup

TM~1: A tape of NASA Linear Search Data designed for the 140l system.
TM-2: A scratch tape (with write ring) to accept the ocutput fiir.
TM-3: A scratch tape {with write ring) to accept the exception file.

Deck Setup

Program deck consisting of:
(1) Bootstrap

(2) Program loader

{(3) Program and change cards
(4) End card

Spec Deck:

A deck of cards cons‘sting of the required elements of the types
of identifiers listed above.

Operating Instructiuns

a.

Place desired tapes on the proper units, and ready at load puint.
Clear Bank cantrols and Master Clcar,
Press load, otart, processing begins.

Helt at P = 0151 A = COOO
to continue with the next tape of the input set, set A = 0001,
start, halt P = 0164, mount new tape on TM-1, start.

If last of input set 1s finished, set A = 0002, start,
halt P = 0220.
Options:

If near the end of TM-2 ocutput reei:
Set SLJ-1 on, halt P = 3603 A = 000C, mount new output reei
(ring), set SLJ-1 off, start.
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If a D, cerd 1s used, & halt will occcur for ine month eatry, I
Halt &t P = Ok62 A = 000C. Set A to the month from the follow- Lo
i~¢ table: I
Jan 0001 fzr 000k Jul 0007 Ot 0100 e
Feb 0002 May 0005 Avg, G010 nov 0101
Mar 0003 Jun 0006 Sep 0011 Dec 0102
Start, Halt at P = D70 A = 0000. Set A to the day from the
following table: I %
0 0000 11 0101 27 020, e
1 0001 12 0102 20 0210 I’ e
2 0002 etc. ete. 29 0211 S
3 0003 17 0107 30 0300 o
etc. etc. 18 0110 S
7 0007 19 0111 }’ -
8 0010 20 0200
G 0011 21 0z01 -
10 o1en etc, ete,
S
A run may continus from Halt P = 0220 using the specs a&s previously
read, but with the SR number continuing sequentially descending. .
NASA activity tapes have header recoris that are by-passed by the
program. To accept the first record, if it is not a header record.
chenge cells 0137, Clk0O, 0141, to 0001 (No-op.).
3. Lrror Halts
P = 0202 A = 0000 TM-1 nct at load roint. Ready TM-1 start.
P = 0323 A = 0100 fead comparisan error. Start job aover.
P = 1311 A = 000k Parity error on read, set A = 0000. -
Start to aceert .ith possible error. : 4
P = o.l A= W0 No A, card, fix spec, start !ob over. o
P = 1339 4 = ¥ Tneorrect tape status, nonrecoverable. oy
P = 2553 A = NEG Incorrect term FWA, nonrecoverable.
P = 26kh A = 000C Incorrect number of characters stored while
making & key from 8 term, nanrecoverable,

P = 2724 A =%t “ame ag P = 2947,
P = 2732 A = NEG Incorrect term IWA+l, nunreccverable,

P = W4T A = Naon Jero. The built-up SR is not an eight-character
multiyple, nonreccrerable.

P = 321 A= 000C TM-2 not at loaa point, ready, start.
P = 5450 Should not get here.

LAl
]
og
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L. Hendling of Error Conditi-ms During Conversion to IS&R Format

a,

b.

Errore encountered in the original NASA records are handled in one

of the following two waye during the conversion (1o IS&R format)
process:

(1) Production of "dummy' recorde that are not searchable.
(2) Production of searchable records without the incorrect fields.

Dummy Output Records.

(1) A dummy record is generated whenever a character other than
a $ 18 found at the start of a NASA data field. The dummy can-
tains the number of the SR that would have been on the output
tape. The output record that was generated up to the occurrence
of the error is written on the tape of exceptions, TM-3. A
printer message occurs.

(2) A dummy record is generated whenever the outp * record exceeds
2400 characters. It is written in its entirety; on TM-3. A
message ic printed.

(3) The fecllowing is & list of codes that are printed specifying
the area in which the dollar sign /%) was not found in the

5

NASA record:

Code
1 Tivle area no $
2 Author area no $
3 Term area no $
I Term area incorrect code nut & 1 or R
5 Report number area no $
& Contract number area no $
7 Corporation area no §
8 Historical ncotation area no $
0 Title notation area nc $

10 Descriptive notation ares no $

Vali{d Output Records

Whenever the NASA-supplied imprint area contains codes that are
not ascending, or the codes contain illegal (non-numweric) fields,
the program will not include the imprint data in the searchable
1ecord. The SR number, accession number and the faulty imprint
area are cambined to form a record which is placed on the exception
tape, The rest of the NASA data 18 written as a searchable recocd
on the output tape,

SR,
e’




3.3

1.

CONVERSION PROGRAMMER INFURMAT IO

RASA Data Format.

Descrirt..on of the NASA data format can be found in previcusly cited
NASA documentatiom.

IS&K Internal Format.

The philosophies of the Convair IS&R System can be found in previously
referenced Convair reports.

A brief discuceion of the camversion to the IS&R System follows. It

will be presented in a sequence of fields or areass normally found in
the IS&R record.

a. Status flag field and associated "buckets". Each IS&R record
begins with an eight-character grouping (bucket) as follows:

S8 0y cs Mr
- —— -~

L—-Bin&ry 12-bit r=letive
address locator for
special flags called
"M" terms.

——— A 12-bit accumulative checksum
value of the searchable record.

L“‘”“’I‘he length of this record as an

octal count of the 12-hit computer words
present. The limitatimm for the NASA
rystem is 25400(@}.

The status indicator of the record.
58 - normally searchable.
“E - dummy, not searchable.

The secund bucket is the searchable record (SR) identifier.

UA 22 B 2

Sequencially descending
number assigned by the A, card.

SR identifier flag.

~Security classificatiaon, unclassified.

3-8

I
|
I
[
i
i
i
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The third bucket is a relative-position locator for the terms.
X L

Lest word address + 1
(INA+1) of t.e term area
relative to the record FWA.

— pirst word address(FWA) of the
term relative to the record FwA.

L—— Mnemanic %o signify that this key bucket
is the term locator.

——— Flag (X) and role indicator (Q) of this
bucket signifiles that this is & key.

b. Accession Number Field.

A key (OKACCESS) {s generated and placed in the output record
1oliowed by two continuation data buckets to contain the NASA
accession number. This is found In characters 3 through .0
of each logical KASA record.

Example:
(KACCESS3CO3N1233CLSDdLY

3

Detein Field.

If the D, card is used, each output recor’ will cantain the key
as srecified on the card followed by & numeric field cf the date
as ent red from the console as year, manth, day:

KDATE INOCEBO110

Term Fileld.

[N

The term ficidl in tue NAGA data record is located by & relative
address field in positiaons 1lo through 1iv. Xach term is pre-
ceded by & Type 1 or 3. This type 18 placed in the role indi-~
cator of the IS&R key to aid {n searching speed and to distinguis
ti. term fram cther keys that have the same spelling (e.g.; IKACC
term and (KACCESS - key). The first six characters of each term
are placed irn the key and as many cantinuaticn buckets 4s are
required &~ used tc cantain the term:

IXT:RMPE R :CTEMPE R :CATURE

This processing {s vepeated feor all terms (n the N' | recerd.

10

o)
I

Lae

oatn

r
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e, Title Fi=1l4d.

The title is located by a relative address field in positioms 80
through 83 of each NASA data record. A key 1is generated and as
many 3C @eta buckets are used as are needed. If the relative
area ig tlank, *this fileld is ignored.

Exarmple:
(KTITLED 3CCONVEC 3CT IVEBH 3CEATBTR3CANSFER. . ..

f. Title Notation Field.

The title notation field is located by a relative addrees
field in positions Bh through 87 and is formatted sixilar
to the title field (e).

QKT ITINO3CE INFLU3CSSOVON 3CDABSORPICTIONSK . . . .

g. Historical Nctatio Fileld.

This historical notation field is located by & relative addrese
field in positioms w2 through 95. It is formatted similar to
the title field (e).

OKH1STN@RC .
h, Descriptive Nctation Fleld.

Located by & relative address in positions 96 through #, the
field is separate’ by word marks into subfields, edach with a
code number type designator. These a~ exanin
crder before further processing. 1If tuese sub
not in order, the exceptian recomis specified

SLOPAT . w.,v OQCuUr.

9

ed Ffer ascending
field codes are
1. Peragraph ...,

The following is a list of the subfieli types and the data
field generated:

¢ KIE SO0 .. not fermatted.
01 -3¢ KD SC01-063C . .., not defined.
o7 KCATDATR . ... date cof cataloging.
WX-12 KCORPSUIC.. . corporate gource supplementary.
0-18 KAUTHARRC. .. peTEmMAL Authors corporstian
affiliation.
-39 KDEC17-3930..,,
19 terporSry number.
20 not defined.
21 c¢ld number - [Aangley regearch.
20-39 nt lefineu.

1
_l_.‘ iv




Author Filelid

Located by & relative address in positions 100 througn 1032,
This field contains & single or multiple suthcrs' names
separated ' word marks.
each author.

Enough keys are generated for

(KAUTHOR3CSOMITHDRC . ..,
(KAUTHORCJONES , ?CDA BB,

Corperatiaon Fileld.

{tions 1oL
e feor the

urus. In o
tre IS&R record, an additional tlarnk i{s inserted between the

code and the English-language eguivalent

~ 1Y

This fileld s located by a relative address in
4wy o
through 1G7.

"
14
The Tirst eight characters 8~= & ¢

o8
o
corperation and is listed in the corpo-ation thesa

(KCORPOR (R 3 10~ 30 OOMRUTIC . . . .

Report Number Field.

There can be many repcrt numbers
start of tne field s 1

- e \l-
positions 108 tnrough 111, Lach report number s

cated by th 5
7 " oiaced in '
its own key.

~
|
ki

N

KRPTNIMICRNYC -0 020 s 0=

EPTHIMAUTE ~ 10030 M -5

cantract Numier

Yixed-Fin]

b %A
FESIH $3

certain informatian s

aad I

R . 3 H RN N1
Suntdined n the fixed-fia13

it

et § *
rortion o

the NAdia record. slements of ¢his Tielld are stored in ¥eve of
4 pattern (Rx R whose ©ods s letter, 4 tRrough Joun !

vigue ly
B oa Tour-

dentifiying the key ni

. The ¥R
character dats ¢

PR

8 he

N Py A i . 2 < o
il ocrrralining nformation from the NAOA

- = ™ .

In this manner, the Tixe F

vt s s B AT iR ot it a ¢

reoornd.
11 ares is convenilently searchatie.
Table -1 ghows the keys and their corrcapanding “felde, And the
rositions where they were

( DocumentAaticn, Inc., ani A meaning
: ar

ocate! . Jertain

codes are Ueed U .
ing of these cales can bhe Tound
renced NA A documemtation.,

in previcuely m™f
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MEANING

Jwirnal Issue Number
Documentatiaon Class i{¥4cation
Title Classtficatton

Declass{fication Group
Announc. futlect Category {(21-3L4)
NAZA Suppeorted

NOFORN
CONF. or IYAp Proceed inge
Ccorp. Source Supplemertar:

t . o~ -
Allners . Jorp. AffFLY

..
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v ey FEVE N
LOUNT T Lde

{ Mo T R 1 R ™ e e
CRATT (utlect Jatogor
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FAAEOmE 170 e v a CANLERG N TABLE

FI.LD
POSITION

= b

[

0 L Qi 500055




v i an VP R g, o, s, VAP

GDC-ERE-1%"1

n. Date of Receipt.

The date of receipt is contained in characters 31 through 36 of
the fixed fleld and, if present, is placed ir & key:

0. Date of Publication.

The date of publication is contained ir characters 37 through
uz2 of the fixed field and, if present, i5 placed in a key:

p. Last Data Field.

If an L, card is us2c, that data on the card {s placed at the end

of the abstrar

S WWFAvLoere)

& diagram is 8 layout of core during program execution:

BANK 1 = :
P, © INPUT BUFFEK | QUTPUT RUFFH® LACT DATA
“CU CNALA BECORD { ROTAXY) FIZLD DAT:
18 : BCD : {L, CARD

Fiow Thamts.,

The felicowing flow charis are intended to 2ive an

anoJhe pro|rar Logio.

LY

overali perspective
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N
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|
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FLOW CHART 3=6, WRAPUP AND QUTPUT
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3.4 NASA MERGE PROGRAM DOCUMENTATION (A Progrem Designed tc Assist in
Maintaining the NASA Linear Search Data Files)

Task Description

The additions or activities to the NASA file cumes a8 & file consisting of
6 pubPiles. These subfiles contsin 2 ranges of accession numbers within
each sccession series (A, N, X). It is desirable to maintain the total file
in alphanuweric order. FEach subfile must be merged into the current master
file in its proper lecation.

Certain existing IS&R programs will acccawplish this merging but as they were
written for a general-purpose application, it was felt that the added gain

in efficiency of having a specisl program would compensate for the program-~
ning time required. Additimal features were to b~ included in the program
such as 1isting the beginning snd ending of any sequentinl range of accession
rumbers .

3.5 NASA MERGE USER INFORMATION

1. General

A data tape of the NASA Linear Search file is used as input. The output
(1f any) is & blocked IS&R record of the NASA data file ¢* ::ehoo( 8) 12-bit
words, Each searchable (58) record must contein a key ot

KACCESS and accession number dats {ield of the form 1. & nnnnn.

n

Contral Card Format

Only one card type is permitted - the SR sssigning card. This is

called for by the program only 1f the resequencing option is specified
{eee paregraph 3.5, subparagraph 3, Optians). The formot s & six-digit
number punched starting in card column 1.

ce 1
999529
3. Options
A table of the options 18 shown in paragraph 3.5, subparagraph 4, Run
Instructions.,
8. st

This option will scan the input tape and make & printer listing
of the first and last accession numbers of any sequential range
o the tape.

b. Copy

This option will cause the input tape co be copled and placed on
the cutput reel.

3-20
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c. Merge

This option will cause the activity file to be merged with
the input master file and be placed on the output reel.
Care must be taken to assure that the two tapes are in
agcending order.

d. Resequence

This optian will read the SR assigning card and will
regsequence the output file starting with the assigned
number and will continue sequentially descending.

L, Run Instructions

a. Place the desired input tape (no ring) on unit one, ready.

J. Place the desired merge input tape {(no ring), if required, on
unit two, ready.

¢c. Place the desired scratch output tape (ring), if required, an
unit three, ready.

d. Place the program dock and parameter card, if required, in the
reader. Motor power an, readyv.

e. C(Clear the bank contrcls and master clear.
f. Press load, start, proce sing begins.

g. The first halt occurs at P = 0122 A = 0000, enter the desired
opticn parameters from the following list. A Y signifies that
this paramete * is wanted. Usc the parameter number as specified.
For example, to copy and resequence, set A = 00iZ2.

PARAMETER NO.
RESEQUENCE  MERGE  COPY  LIST FOR A-REGISTER  COMMENTS

N N N N 0000 Illegal.

I N N Y 001

N N Y N o002

N N Y Y 0003

N Y N N 000k

N Y N Y 00404

N Y Y N 0006 Same as 0004,

N Y Y Y 0007 Same as 0004,

Y N N N 0010 Meaningless, causes error.

Y N N Y o011 Meaningless, cauvses error.

Y N Y N 0012

Y N Y Y X013

Y Y N N 201k

Y Y N Y 0015 i
Y Y Y N 0016 Same as 0011, .
Y Y Y Y 0017 Same as 0015.
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+ .
h. After entering the Optlon parameters, place the SR rumber card 3
in the reader 1if the file is tc e resequenced and press start, i i
processing begins. l I
Normal Halts: \
&
P = 034), 4 = 0000. znd of processing. l i
P = 1650, A = 0000. An ECF has been read on ;g
IM~1i, {f more tapes are to be read in this f}
set, remove/replace tapes, start . If there ' i3
4r€ 0o more tapes, set A = 0001, start. B
P = 1720, 4 = 0000. An ECF has been read an TM-2, g .
for option, see P = 550, : el
R ~
Errcr Halts: t A
P = 3431, &4 = pos. Accession numbers are equal. l
Nonrecoverable.
P =055, A= P0S. No KACCESS found, nanrecoverable, T »
= 0572, A = tax, Accession not A, N, or X%, &
Nanrecoverable. ',&
F o= 0610, 4 = weme, yo s found, naorecoverable, o
P = 1000, A = e, Same as P = 061-,
P =12%, a4 = pog, Same as P = O6p%,
P =1%5, 4 = pos, fhould net get here,
F =101, 4 = 0004, Parity error TM-1, et 4 = Q000
ztart to accept,
P = 17h1, &4 = 0004, Parity errcr T™™-2, get 4 = Q0O
slart to accept. ‘

P = 2011, & = 0100. Bag card read. fix card, rlace
in reader, pet A = o000, gtart .,

P =20%, 4 =pos. ox card hag alpha character,
naecoverab o,

s

b
.

End of Tepe Optians:
If nearing rOT m T™™-3, set SLI-1 an to vrite DOF an TM-2,
Halt P = 2011, 4 = o0,

Remove ‘replace yM~3, get SLI-1 off, start.

b
H
~)
"y
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Halt P = 0211, A = T7ITT. SLJ-1 8till a. turn
off, sturt.
4 = 0002, ™3 busy, start.

A = 0000, TM-3 neot at load poin., readr at
load peint, start.

Caution: Lo not let the ECT marker on TM-2 be senged., Tae
st ing procedure will rnot give correct ansvers
if tnis occurs.

£ot NAZA MERGE PROGRAMME R INFORMATION
1. General Description

This prosram is 1 parameter driven, fixed Frofram executing different
routines an the basis of +he parapeter entered at run time. It g
designed to run with I5&R-"ormatted deta. In addition, each receom=g
mst contain a (KACCHSS key and attendant C field. The prograg
merges and lists on the basis of thie kxey; the logic that looks fer
this ke 15 fixed nternslly to the rrograr, and the size of the field
is alsc fixed.

2. Cere layout
The following is a ricture of core during executian:

BANK . i 3 R

PROGRAM INPUT A0EA INPUT AR:A ROTARY

: Al —~ N
M- ™=, ouTeoT
S .o . e L . © RUFT-R
N SVETEN [T
S0 R0 0
SAVEAEA T COMPARS ARNA T COMPAT AREA
—_ N . - . . -+ 4
L\
SRt -
[NEa N N -




YRR-1301

T
il

GET SR \ =0F




fre

N

¥

“

Y




L Bl

GDC~ERR~1301

SET IAST 1]

1

i
et 2 et et

]’ SET WANT L'

e g e

) |

1
Y
( IAST SET aL““l

" SET DON'T
WANT 2

R

N
r—*—"i““"““;
| SET DON'T
| WANT 2

!
i
— w.._.T_‘.__.._.._-.__L

.

SET LAST |
|

|

| Cl )
| L)
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FLOW CHART 3=4. MERGE PROCESSING
MERGE)
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i | SET BARK |
i | TWA, WA }
! L s B
S,
(s )
\ /
| LIST
Y

" rmer toge | SET FIRST
FIRST TIME?
& - %“*‘1 TDE = §O —}
; |

‘ NO
r # !
/ OV DiTaA q\ /MOVE DATA o\
| TO SAVE 2 AREA/ EAVE 1 AREA /
e 4 / /
[ Save
{ S <;PRINT SAVE 1\;,
-~ ! ;
- MOVE DATA 10
5. SAVE 1 AREA
e N L
PRINT SAVE ]
N

MOVE DATA TO
SAVE 1 AREA

.

{PR]NT SAVE 1 )

i

FLOW CHART 3~10. LIST FROM BANK 1.
“1ERGE)
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3.7 NASA SEARCH PROGRAM DOCUMENTATION S
{A Specirlized Search Program Tailored for Rapid Search of j

the KASA Data Files as Converted to IS&R Internal Format T
Tagk Descripticn

It was decided that the current search program would prove toec slow in
searching this fils when welghed against the total number of inquiries.
There were same 300,000 citations on megnetic tape (esch conteining
u ds of 15 key-word terms ov phrages ard 20 cther field= used for

displsy or searching). The nature of the data (randee topics, etc.) T
and the method of retrieval (key words anly in most -ases) precluded
subfil'ng as & means ¢f increasing search speed. T

The program is & multiliet processor, where each separate search inquiry

generates a8 small list or tabie containing the various terms to be -
gearched for ln each citation or searchable record. Up to 12 of these :
separate and distinct lists can be submitted at cne time. The program v
collectr those citations that are determined to be hits fram one tape,
flags themn as to the inquiry or inquiries that are satisfied and writes
ther out on & second tape to be displayed by other IS&R output programs.

3.5 NASA SEARCH USER INFORMATION

The progrew parameter ¢ ds were potterned after the -ards listed for ke
NASA Linear Flle - IBM 1401 Svetem Supplement (previously refzrsn-«d Hasa
Documentation). This was done to free present 1401 system users from

having to learn anocther card formst system.
1. Card Formats

The follovwing is a brisf description of all currently available card
types and the acvian they perform in the IS&R NASA Search Program.
A4l rules statod here coverride those specified in the previously
~ited NAZA Documontation.

#, OSystem Cards

tach spec must be bounded front and rear by cerds defining the
set ag a logical search guestion. In additicn, the last card ‘
in .he deck specifies that all questions have been input and .
processing is to start.

(1) search Card !
Pormat @ .
cel 3 i )
$ SEARCH NN
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The letters SE in cc 3 and % signify the card type. The
number of the =zpec, punched as 01 through 12, is picked up
as the first characters after a blanv following the SE flag.
Unique numbers should be uged for those lnquiries submitted
at cne time. If two or more identifiers are used, the answers
will be indistinguishable for thoge ‘nquiries upon output.
(2) End Card
Format :
cc 1 3
$ END OF SEARCH NN
Only the urderlined characters EN are active. This card
slgnifies that the ccmplete inguiry is present and that
the particular list being generated is to be terminated.
(3) End of Job Card
rFormat:
ce 1 3
$ Ed
Only the underlined characters Ef are sctive. This card

signifies that all inquiries have been read and that
geurching is to be performed.

b. Limit Cards

These carde descrlbe the cilatlsmg to be extracted fram the
master file. These can be cwied directly on the 1401 worksheet.
The limit codes must be in ascending crder, except in those cases
where multiple codes are legal.

(1) Limit Code 00 - Output Option
Format :
ce 7 13
00 ACC, CIT, TER

No action is taken upon reading this card. It 1s used for
documentation control by IS&R persamnel. The IS&R NASA
Cor . Retrieval Systen 1s not limited tc the output options speci-
I fied in the previously cited NASA Documcntation.

(2) I1dmit Code 01 Accession Number Range
(Positive Specificationz)

Format:
ce 7 13
01 H6TNICOC1-6TN12345, 6TAL0001-6T7A1 1111

2
3
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If this type 1s used, omly those citations that fail within
any specified range or ranges {inclusive) will be accepted
for further processing by that inquiry. Only two ranges
may be - laced on one card; multiple cards may be used.

The letier series must mstch in the low and high limits of
the range. The reange must be apecified as low to high.

A dash {~) must be between the low and high ranges and &
comma (,) must be placed between the two ranges oo one card,
if used. No blmsnk characters are permitted. A range may
not be split between cards. Ko trailing coumss are
permitied.

Limit Code Oz Accession Mumber Range
(Negative specificaticn)

Format:
ce 7 13
o2 66X12345 -66X23456
This type specifies those ranges to be excluded fram further
processing by & given inguiry. If any citation falls within
any range specified, the rest of that inquiry will not be
processed against that citatlon. The generel usage rules
are the same ag Limit Code Q1.
Limit Code 03 Accession Series.
. ormat:
ce T 13
03 AN X
If this type card is used, only those citations that contain
the specified accession series will be acceptea for further
processing. No blanks are permitted and the letters must
be separated by &8 cama. No trailing commas are permitted.

Care mst be taken to ensure that card types Ol and 03 do
not cancel sach other.

Limit Code O4 Searchable Record Range

Format :
ce 7 13
ol 981234-99123k

This card type allows anly those citatioms that have a
unigue IS&R identificat ion number that falls within the
specified range or ranges to be cubject to further pro-
cezning by tuat ingquiry. A dash (-‘; must be between the
ilow and high limits, & cama (,) must be between the ranges,
the ranges must not be split between cards, three ranges
amly permitted on & card, the low limit must be gpecified
firet. Multiple cards are permitted.

3-30

peed Gy ROBY U 0 BEE 0 09OwWM 0 B 0 7 0

|

" O R G B B ees e

ATl AR




G -ERR-1301

(6) Limit Code 05 Field Search

Format:
ce 7 13
05 HDEXALIN , | EABHHS

This type allews th- flxed-fleld information descrided in
puragraph 3.5, subparagraph 3, to be searched. Each entry

. has the form:
1st char. + legical or operator
logicsl and operator
. ond char. logical not (negation)
B uge without complimentation
. 3rd - 10th key to be searched for, super=-
char. digits (a1l inclusive characters)
are legpal
11th cher, , comms separator between terms.

No terms ma, be split between cards, multiple cards are
legal. For example, to accept only those citations that
have an SR prepared by the facility or the author in
English und have an English-language document, the
coding would be:

05 OKADEE LT ADEXDH*2L, DOKXEQL¥*

(7) Limit Cods OB Corporation Search

Format:
ce? 12
08 R933u_00,Ba 789470

U this type iz used, those citatioms ...at dec not contain
a matching carperate source code are rejected for *urther
processing by that inquiry. The codes are found in the
Documentation, Inc., Corporate scurce listing. As many
ag five codes can be plaved on one card; codes must be

» separated by copmas and cannot be split between cards;
miltiple cards are permitted.
R (8) Limit Code 09 Contra~t Number
S Format :
b cc 7 13
. 09 NAST-100$
L 09 NAST -~
3-31
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If tkis type is used, only those citations that contain &
cantract number &8 specified 1z comsidered for further
processing by that .nguiry. If a dollar sign follows

the contract number, an exact metch must occur for the
citatin to be comsidered & partial hit and processed
furtber by that inquiry. A contract number not followed
by a doller sign is comsidered a root or truncated term
and the citation 1s further processed if a match occurs
through all of the characters specified. A further dis-
cussion is contained in the KASA Documentation previously
cited. Only one comtract pumber may be specifled on &
card; miltiple cards are permitted.

Limit Code 10 Report Kumber

Format:
ce 7 13
b GIC =1234=56$
10 GDC=123k

This typ~ is the same as {h) Limit 09, above, but seerches
for a given report number instead of contract number. This
capability is not available in the 140l system.

Limit Code 11 Author

Format:
ce 7 13
11 SMITH
11 SMITH, G. H.

If tiis code is nused, only those citations that hav any
me of the specified authors will be subject to procesrine
by the rest of the inquiry. Only e au.hor may be
specified on a card, and mst not be splif between

cards. The term must be written exactly as it appears

in the Perscanal Author Authority List or in the STAR/IAA
indices. In tne example, all Smiths would be obtair=d by
the first emtry, while & SMITH, G. H. E., a8 well as
SMITH, G. H., would be obtained by the secand entry.

Th- match oce =8 anly on thoso characters specified and,
if they matck the entry in tiue ci*ation, & poesible hit
occurs and the rest of that inquiry is processed.

Idmit Code 15 Sort Qutput
Format:
ce 7 13
15 ACC

i

e BEEE SEE SR 0 e D)

‘mi
S A, kv

1

[

s

}
4 ?
’j,:
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(13)
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No action is tesken upon reeding this card, however, it
can be used by IS&R pereomnel for aocumentation control.
The IS&R NASA Retrieval System is not limited to tne
sort optians specified in the NASA Do-umentation (cited
previously).

Limit Code 16 - Hit Limit

Format :
ce 7 13
16 0025

This card will limit the total nits on the inguiry to the
number specified. The maximum that can be specified is
9999. A meseage is printed at the end of the run signify-
ing the' the inqQuiry vrocess was tercinated due to
reaching the hit lim:t

Limit Code 40 - Terms

For.at:
ce T 9 1l 13
Ly DA e HYDROGEN

The subject terms to be searched for in the ciiation are
punched one per card in 2 type L0 card. They need not be
in any order. If the given term will b: .eferenced in
the equation. an alphabetic identification must be placed
nee 9ad 10, A given cambinatiorn of letters must not
be doublr used in an inquiry.

If weighting factors are tc be employed . they arc punched
in cc 11~12 {right or left justified). The term is
paiched starting in ce 13 ar Cound {r the Sublect Terms
Index, If it is desired to look only for published terms
{those tending toward 'pr<ccordination”), a P must be
punched in cc 61. #s the terms t¢re found iun & glven
sitation, a flag is set to a rit condition for that term.
The weight, 1if speciT.ea, 1s ad’ed to the accumilaced
welght of the citation for that inqulry. The maxim..n
generated weight _“~uld not exceed “0u5H. Hit flags are
tested by the equation to determir. 1if the citation is

a hit. The accumilated weigh. Ir tested to see {f it
exceeds the minimum acceptable weight (type 49 cards).

If terms ure used, the welght limit card {%9) or the
equation (50-59) must be specified to int rrogate the
hit flags of the terms.
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{(14) Limit Code 43 - Weight

Format :
ce 7 13
4e 25

The mirimurn acceptable weight is tested again.* ‘he a.cvmu-
lated weight of the citation collected by the ¢ m hits t
determine if tlhe itaticn should be processed o ther. It
is p.ched as 4 cne «r two-digi* number in cc 13-14,

the welght does not atisfy the minimum, nc # ~ther pr TS
ing ~f that :itatic occurs for the inquiry.

(15) Lim . Code 0~ G

Format :

ce 7 13

50 1 (B+C)s

The equat’on is st rted ap & type 50 coruw 8nd is contiu ed
as necessary o cards Si-59, The foliowine rules =ad
restrictions 8pply to the equation:

. Use + toc indicate logical ‘or .

Use . (period) to indicate ,ogical ' 4.

Use ~ to indicate logical ‘“and-not’

Use parenthesis {) to avoid ambiguity.

. Use A if the equation h&as anly one torm; «  not use
+A ag the start of any equation or ysroplhetical
expression.

£. Use % to terminate the equation.

7. Do not pwich the equation {n columns ~i or ol.

R I N R B

The equation 1s checked for valldity when read. Tllegsl
combinations of operators and terms cause :lisguoetics o
be printed. The fellowing must not occur in w egua’ la.:

P o, b s

. No¢ blank charactere are permitted.

Two succ 'ssive operators a: - not permitted.

The equa fon must end with « letter (signified by A4)
or right-hand parenthesis ') .

. ) and { mist be separated by w: op “&tor.

A end { must be separsted Ly an cperator.

) and A must be separated by an perator.

. Parenthesis must metch, a { must precede any ).

ad FD =

“

- Oos

The equatior is evslusted according to certain rules uwoing

the hit flags rollected by the type L0 cards. 1In this program,
hits are represented by ones and nonhits by zeros. Tre egua-
ticn s scanned for the i{nmermoet set of matching parenthoses:
all terms within this ret are evalusted by uge of the follow-

1-3
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bt
A

ing tables:

A A A
+i0 1 .10 1 -101
B 001 B’OE_OF BO{OI
113 1 1o 1 100
(A * B) {a . B) (A - B)

If there is nc initisl operator, a work value of one is
agsuwped and the first operand 1s applied te the work value
witn the logiczl AND function. Ekach operand is applied te
*qne current work value by ite preceding operator. When
the expression 1s done, the work hit value {(zerc cor one) is
saved and the equation is examined for other nomevalusated
expressions. The saved value of the expression ig applied
to the work value by the preceding operator during the
processing of nested expressions. Wwhen all parenthetical
expresc ions have been evaluated, the totel equation is
evaluated by the above rules, and the wvork value (O or 1)
is saved to determine the presence cof a hit.

~

2. Prograw Run Instructians

TM-1: A tape of NASA linear file converted data. This must be
in I8&R Internal Format.
"l

TM-3: A scrateh tape (with write ring)

s

. Deck retup

Frogrem deck cansisting of:

(1) Beotstrap

(&) Prograc Lloader

{3} Program and Cnange lands
(L) End Cart

.pec Deck

This deck mist follow the program deck and 18 set . : a8 shown in
Exhibit 3-1,
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~. OQperating Instructions
N .
{17 Place desired tapes on the proper units, and readyat lcad
peint.
(2) Clear bank contrcls and mastar clear.
(' Press load, stari, procese*ng begins.
Mod{ficacicn: Halt P = enter specs, atart,
(L) The first normmal halt accurs at P = C171, .0 = 00C0,
I there are more tapes to be gearchea, set A = OOUL, etart
nalt at p = ! , A= 0000,
Remcve . lace with nexi tape an ‘mit 1, ready, etart,
EE&I‘ChiI“’_ cantinues.
If all tapes have Heen searched, set A = 00D, start te
canclude run. Trinter records number of nhits ageinst eoach
§CArch.
i. Qrtions
12 T¥.2 nears e d 0oF reel, sev SLJ-1 oan, P < 700 A 2000,
Pemcve . Heplace TM-1 with new soratcenr tape (ring ), LaT -
staz . Lo cantinue.
c, nTrer HAalles
(L rors during carnd o spec .
yrinted using 4 cale
“ead canr errer.
. - NEEES . S
Lal2i L DY T L ST
; A Numeris o- narmitohiing Aac grries,

VI N NI S X VTS - e
NC =~ Blam bDetween (Wl

N, ogeparator.
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T lesnl o
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Opereting Instructians

(1) Place desired tapes on the proper units,
peint,

Cleear bark bmtrcls and masteor clear.

—
ny
~

.

Prees load, star:, processing begins.
Modificaticn;

o~

—
g
~—

halt at P = 2203, 4 = 000,

Remove ‘replsce with nex: tape an mit J,
sesrching continues,

If all zapes have Seen searched | set A =
canclude mun. Printer fecorcds number of

s8e&xren.
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Lo 0000,
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Any errore pocurring durlng spec processing cause tne pesf e,
"Froblem nct accepted”, to be printed and that spec will be
igrered.

1

Modification: A balt will cccur at P = 6557, A = number o1
LTTOTE .

N

(2} Errors during tape process phage:
P = 0272, A = % Gpec number is set to zero,

run 18 good, and has EOF TM-5.
P o= 0303, A = 0000

"
run ig good, and has EOF TH-S.

3427, A = 0004, Parity error »fter 16 tries
to read. Set A = 000G, run to accept itk error.

P o= 357", 2 = 7777. skLi-l is on, Set Ski-1 off,
start, to cootinue.

A = 020C, TM-3 {8 buay, wait umtil TH-3 1s ready, staxt.
4 = 0002, TM-3 is not ready, correct ind start.
A= 0000. TM-3 15 not at losd rnint  corwent and gtart.

. to zero,
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L
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3
&
1
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(171
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n o= MR fopepgister s¢t to non-zero at P o= 3570,
Start to continue.
P o= 3072, A= R No T found after lowkup for a key.
Nonrecoverable.

P = 3732, A = 000, Inc~rect temporary address of flrec
key of miltiple set. Seonrecoverable.

Py pesng

™= 4010, A = 000G, Incorrect numier of parenthesis
faund during skip processing. Rorecoverable.

-
~'
-

—we aumt S QR B S MES 2w

P = U013, A = 0000. Same as P = 4010,
, #HE,  Sace as I = LOLO.

]
=
<
(@]
=4

]

P = ULOT4, A = W6t  Incorrect code encountered during
equaticn cvaluation. KNarecoverable.

P = 4117, A = ##¥, Trying to evaluate & code of O or
1., FEonrecoverable.

P - b120, A = %%, Sape a8 P = L117.

P = 4207, A = 3888, Trying to process an invalid code,
A shows code, nonrecoverable. Start to display
table address at P = L4211,

P = h2ll., See P = L207.

P =~ L30P, A » 0000. 7o (KACCESS key found in the Searchable
Record. Start to bypsss this spec fc— this SR,
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= QJLlLo, A = OD00. Same a8 F = 43072,

- Logh, A = 0000, Game a8 P = 4200,

oo BlRe - Bl ¢/
i}

= 5567, A = #W¢,  Incorrect evaluatimm of expressio.
Ronrecoverable,

P = %02, 4= J00. Run past end of data during eguation,
evaluation. Nonre overshie.

4

. Same ag P o= 5565,

5 = #Hk . pointer lust during type 15 process,
table wrap-up, did not refererce a 0001 table code.
*ﬁ .

P = 5342, A = #v-, Invalid boolean ope~ator cde referenced.
Nonrecoversbliz.

Special Yeatures, editing consgideration.

The NASALinear File was converted to etandard IS&i format,
but incorporated special features to provide faster process-
ing. The standard B-character modules (buckets) are used
incorporsting the 2-flag characters and b-key or data charac-
ters. The 3Ird bucket contains & key that points to the first
and lacst entries of the term field. Its form 1s (KTIFFLL
where (K is the flag, TL is the mpremonic, FF is the ‘ocatiomn
relative to the first of the 'ogical record in binary repre-
sentatition, LI 18 the location of the end of the field
relative pogitions of the terms or the value of the key
KTI¥FLL. The first six letlers of a term are coded in
each key to prevent having to obta.s & complete mateh oo
& key and then deterzining if the data field examined is
the term wanted. For example, the term "aerospace” normally
coded:

(KKEYWRD 3CAERGSF 3CACEbbLE: |

is caded:
IAERBOT 3CAERPSP 3CACIULLL .
The K (or 3K, if a published term) avolds any ambiguity

The {ixed-field data from the start of t» HNA54 record is
placed in keys anly as shown in the table on the frllowing
pEge .




T - T
KEY ey
CHEARACTLH
POSTTION DATA FIELD
A0 6 LR Journal Issue Number
5 Document Clasaificaiiom
€ Title {le_sificatiar
KXBkLsSh 3 Declagsificat iz Jroup
I Anncuncement Subject Cate. ory (01-3&)
6 KAS.: Supported
CKXC 458 3 Noforn {Ro Foreign Release)
4 Ceuifer=nce or Symposium Proceedings
s C rporate Source Supplementary
S Author's Corporete Affiliation
®D3hsd 3 Foreign Document
4 Receipt Type
5 Searchable Recoid
& SR Language
CKCXE 3456 3,k Document IaAnguacge
5 Reproducitble Caode
6 Copyright Code
GO 56 3 Microfiche to b made
4,5 Document Type
6 Microfiche Code Prefix
KXC3456 3 Micrafiche Code Guffix
4 D¢ ment Class!fication
5 Handl
6 "Bt Al"'following the Author
KXH3456 3,b Source - NASA/Countrv Code
5,6 Foreign Origin
KX T30 58 3,4,5,6 Numher of Pages
XX J3I456 3,4,5,6 COSATI Subject Category

Although not normelly nezded, sditing with the standard ISR progirams cAan
be accamplished 1{f the above Timitations are observed.

raBLE 3= FLOXED=FIFELD DATA COHVERSION TARLE

-0




Outmut Considerations

Any glven record that s a uit receives & coie reyresent ing
the inguiry that ls satisfied. This code is 8 bit that is
turned on in the geventh and eighth characters (12 bits total)
of the [irst "bucket” in the recomi, During output formtt.ng.
ary bit cr combination of t'te can be tested to split the
autput Tile into its parts as determined by the spec inguiry

mymhar,

If weights are coljected, they are placed in the oulput
record L. the “ormet:

OWHFNNNY

where OW 18 the fiag. HF is the hit flag in bit configura-
tion as above, NNRN is & four-character decimal weight
value.

Because of the special keys, flags, and size, the IS&R pro-
cessing language program {SIMPL) must be used for ocutput
formatting instead of the normel Formatter progranm.

Spec Lxemples

Certain spec ex. ples, along with an explanaticn of equatim
evaluation, can e found in Exhibit 1.

3.9 NASA SEARCH PROGRAMMER INFORMATTON

1.

General Description

The NASA Search Program is a liet, or table processor. Each card

type generates certain epmtries in a list, and when processing occurs,
each entry in the list is processed according to its type. The various
functions being performed have the respansibility” of keeping track
of the length of its table entry and leaving the list pointer at the
proper place. Bach spec entered iato the total table starts with an
information area set up by the $§ SE NN card. The entries in this area
keep track of the nuxzcr of the spec, the count of hits. weight,
tdiresses to be used if certain condiliomz occur, cte.

Table Formats

The following are the table formats set up by the cards outlined in
pvarsgraph 3.8, subparagraphs 1 and 2. The formate are liasted in the
order they would normslly occur in & spec.




ODC e Mp- 0

a. $ Search O4

e The spec informaticn ares {s set up according to the following
1ist:
0001 Function Code,
0000 Hit thie SR? O = No., 1 = Yes.
0010 Number of this spec (binary bit poeition 1-12).
IWA+] of this spec.
Weight cf this speec {in bin: -y},

lest positive accessicn range embry IWA+L.
Laat corpcrate socurce entry LWA+l.

iset contract number erntry IWA+1.

Is-t author entry INA+L.

d1t counter in BCD characters.

T g GREG  GWe BEW

Hit counter,

Hit counter.

Hit limit reached, O = cont. 1 = bypass.
welght address, # O if present.

1aet report number entry U'A+l.

Last SR rang: entry IWAtl.

Last {ieid entry IWA+1.

a— e

OGO Spare cell for expansion.

0000 +.3re cell for expansim.
0000 Spare cell for expanaion.

b. Positive Accession Range

The following &re the entries for this functiom.
All others will bLe liited in this form.

N I N 3C i
0002 0603 4501 0203 0323 OLOS ubo? Lol 2303 0 032y wbov s
———— Upper limit of i
L Lower limit of accession accession rang ;
ranges stored as an internsl to be accepted.
I5&R image.

——-—— Processor code for this function.

342
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ISR,

[,

g H NDerom mem
Negative Acceggion Dangs

N 3C R 3C
00~ o002 LSOl 0203 0323 OWCs 060 ROCL 020, 0323  OLuy
‘ ‘ ———— Upper 1limit of accession
i range to be rejected.
| b —— Lower limit of accession range

stored as an interpal ISR imAage.

- Procesgor code for this functian.

d. Accegrion Number Series

X O 0021 00k
T T 7
i | ! .
t i ; - Accession series enmtrv [W),
P ]
P {
P —~—Accession series emtry (A).
' L Processor code of this functiom.
!
t— Number of cells for this entry (variable).

e. SR Range

0017 1111 1111 1010 31 1111 311

)

!

L— Upper limit of SR

| . range desired (9999GG).

e v

l—- Lower limit of SR range desired {J90983).

!~ —— processor cade for this functicn.
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Pleld Search

0k 6721 0154 44 5i4

-2

e e

-——-~F{eld to wve searched for (CK{Al¥#*+),

-~ Processor code for this functiom.

. Flag signifying an AND function 18 to occur (C = QR, 1 = AND).

Flag signifying nsgstian {0 = no. w1, 1 = campier at berore

sppl-ing hoolean coerstor).

Carporate Source

O2e5 O30 LU Uty e

| T

| |

i L~ Imbedded 3C cantinuaticn flag.
!» »»»»» — Carparate source code to be searched for (SE33&EcU).

[ Processor code for tuils eatry.

h.

0006

Coniract Number

Exact match:

0010 bsol 6207  LOO1L 0323 00QC 606G 66O

""Wr'_' __T__

iImbedded 3C continuscicn flag.

L-—- Cantract rumber to be searched for (RAS7-:00).

‘—- [ength of function not including caode.

te———~ Pricessor code for this entry.
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GDC =R KR-101

Truncated match (end with high ©-bit comparison)

06 004 LS.l bpo7  BOOL 0323 0000
) 1 — T

v ' I
f i :

e 19

i : {ment fest{a,—g}

ey

. , ? : L Imbedded 3C
cancinuation faig.

i ; i —— Contract mmber to he searched
| ;, for (NAST-10).

P . |
b——- Length of entry not including code.
| ‘- Processcr phase code.

L——TFleg inaicates truncated match (O = uontruncated 1 = truncated,.

= ¥lag 1ndicates high H-bit match on last cell.

Truncated match {end with fuil-cell comparison)

—-——Imbedded IC continuation
flag.
“m— Cortract number to be searchel for (K'L7-100),

f Lengin of entry not including code.
e Processar code.

— Flag indicates truncated match.

:*-—-Flug indjcates total match on last cell.

3o




1. FHReport Number

00L0 27k 23k0 2SS1 073 flh0 (102

; 11 000G 2724 2 Lo 2551 cige 5100
i

S
s
o
Y
o
4
s}
"
a3
2
~
e
ye
)

Tuis type 16 similsr to Contract Number (h,} above.

The data €ields tested .. a&re, in crer o the above coding:

GDC £RR 127
GDC -£RR
GDC

ped U CES W O SEN BB BEN e

Pull word comparison at end.

-
i
i
N i N\ J e ) 3 5 NSy e TR e i
7 OO0 &0 LIS 2551 0323 IRl Ji31 :
bt et _ . - -
; T
i ;
: { :
i . e G ocaatinuay o

vm-e author's nape to be aearched for (KULER, .

; b Lergth of entry not including code.

e Frocegsor code.

Hizk - -bii Zod Cawparison.

<
)

ol o GO, AVARS REich! 3200
| ! T
5 ; a
! } Lpr : nd
: l Zerc pad at end.
§

i feee Authior's nume {(SMTH )
i
M

Ifngth of eatry net including code.

S
i et .<h_~__‘.._{

" Prrocessor code.

- High ©-bit end camarison Tiag.
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r. Egquation

0013 001l 0102 0003 0005 0307 0212 0002 O0Rk 0006

I
|

~———fquetion in internal (program) code as follows:

‘length 0000 - An evaluation of s parenthetical

of entry expression equal to & non-nit.

not

ineluding 001 - An evalusticn of & pererthetical

’ = Xpress 81 & hit.

code. expression equal to & hi

000z - The logical or Loclean operator.

~ Procesgor code 0003 ~ The logicael and boolean vperator.

for this entry. 000k

The logical not-and boolean operator.
0005 « A left-hand parenthesis.

006
00T

A right-hand parenthesis.

A symbol specifying thet an expreesimn
has nol been evaluated, set toc O, cr 1
vhen evaliated.

All cthers are the table address of the hit
flag of the ter- refarenced (see 1. above)

¢. End of Spec
0C 14

-~ Code signifying end of thie search problem.

p. Fnd of Table

0015

L— Cede rignifying that all problems have been
procesgsed for a given citstion.

343
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S & 1 2 3
BNK 3 \- ] < = :
A Direct Cells Spec gEan*icn Symbolic
Yoo “iTable (in varc Adéress Taule
Progran | forma*® )} ‘eenerated dur-
: ; Tc be pro- (ing read of
: ! cessed and (term card:
i placed {n  (formst:
[ 760C ;Spec Tahle [Sywb. / Table
77T ‘Card Input | iName [ ‘.dr.

The fcllovwing is
of the program:

a8 layout of core during the

searching phase

ENK 0 b e 3
4 e ——— [ — . . .
lqo: Direct Cells Spec Tnput Buffer ' Cutput
e s S 3T 1 | Buffer
! Progran !1 {qut&I’y)

| el !
i Input Buffer |
] e f
777 | ! :

4, General Flow Charts

The fellowing tlow charts are intended to prov.?
examining prograsm logic.

mure camplex process functions.

3-49
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INITIALTAE ‘}
T

|

t )
/  SPEC INPUT \)
ROUTINE

MR - e e + e o e o T T e ———— s

3 t
/ wror %L’I‘”‘(E\ E
\BLH' 4_) /, i

i

P

. %
/ INPUT RLU’IINE\)

{

e gaey  BEYH BE GRG0 TR BB w0l

A% J’

...__“._@ i

JEFINE
SEARCHABIE

M

*‘JJvORD
(

'z ENDFIIE \r 7 CONTTNUE um\/ ]
k T

-

Lororrn A

B

X ._“___“.JL__,_;,/
WRITE DATA X
PROCESS IV OUTPUT BUF
THIS RECORD l y

‘ TOTAL COUNT

OF HITS

1 Py
“QAID i

\/

FLOW CHART 3~11, MAIN DKRIVER,
(SEARCH)
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Km‘7

. ENTER

vV

3%0&%2‘\‘,? o aov prOvIER |
!

i
I
1 (pEer b
i
I

R

—

.ﬂ!

FRINT CARD

L FOR CARD 0O

( CARD m?\\'glf

; co A SET TABLE

) 2y SET TABIE
= . ~0 ¢ FIR C/RD QL :
o TY'E’E ! AN et(‘{ ;
! S R X |

7 | | SET TABIE | |
iy " | FOR CARD . . . | i

e

S

‘ . | sTORZ
e M *SE/,J SUB~TABLE T w

o r
e g N GET TABIE b o
P | | END PROLLEM

=t

SET LABLE

RS
i END SPEC

=l o

i} FLOW CHART 3«12, SPEC INFUT . JTINE
(SELRCH)

i

‘ i

[




GDC -£RR~1301

HAS OQUTPUT }_f_ﬂ___ USE 1#4

OCCURRED? /1 DAYVED kY QUTPLE
N ! |
y |
USE IWA FROM ‘
PREVIOUS READ
]
o Y PARITY ERROR \
PARITY FRROR L . of 1\
IN

WHICH BUF  \ ©

TO USE J

e e s o

f1
v "
{ M
SET UP FOR | SET UP FOR
BUF 1 BUF 2
r
BUFFERED BUFFERED
INPUT NPUT
i ]
\ EXIT EXTT
r
A\ A

FLOW CHART 3=13, NPUT ROUTNE |
(SEARCH'




3ET RECORD
Fih, DWA+L

'

!
SO A
’/’ CHECK

‘ In List

\EXI’I

LN

!
{
3

FLOW CHART

e T

STANTUS F e
SN b LAG L

J=~t14.

~—__ | SET F¥A FOR
CURRENT BUFFER

20,

DEFINF  CARCMABLE RECORD,
(SEARTH}
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ENTER

@C~-ERR~1301

1

PICK UP FIRST
(NEXT} TABLE
ENTRY

/
K PROCESS TYPE

PROCESS 0015
CODE
T
|
!

FLOW CHART 3~18%,

PROCESS 0001
CODE

PROCESS ROUVYINE.,

(SEARCH)
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PICK UP PracT
\NEXT} SPEC =t -
SUBTABIE
i
. N
"CODE = 0001 ‘\_n.,«/éf;a\ |
( SUBTABIE ) N PN :
J/ N\ k{ ) |
o~ 4! ) ] X n e !
" 15 THIS A HI’IA E— i
/ ¢ arias Dl Ak H
N % ; ' !
y J

I, L

- ~
© HAS IT HEEE O\ N
MOVED 10 OUT? ,

Y | f
: CMOE IT
fﬂ ~~~~~~ - w..__.“,:_—_:?r-“w'
crome wIr |
5 \)1,’?,(‘8},}; 7
1‘.—.“; e, . e ~~~—-—->~_.,J
BN S
{ khIGHT mh \ N ’J/’A‘ .
N PROBIEM/ -
. 1 o
[ MAKE ANU ‘]
ll WE IGHT KEY J

s

X

?’\

\..

FLOW CHARTYT 3=16,

e e

,.M__WL___«,.\. N

-

DONE ? e e
A
Nt et e, /

T
(" ANY HITS? N

ﬂ‘ )W,._, e e
N e e s e
Y
(__, ...... ._l_v»_n .__.‘1 ,1\ H“sUL‘;N
MAKE NEW LENGTH ' JSoooo o
OF RECORD | / .. . DRIVER

|
|

. |

o

/" ENOUGH naTA N
' 70 QUTPUT?

T

/ Z
(  OUTFUT . |
N i
S S

FORM NEW OUTPUT
. PHYSICAL RECORD
g FWA, DWA+]
i

L

RETURN TO LRIVER

PROCESS 0015 CCNI,
(SEARCH)
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|
I
4 |
/e N Y
&*cwmmauy?“‘”‘

T :

1

r 1

| SAVE LWA FROM |

; PHEY iV v V_j
/ PARITY £RROR \ Y [WRmmE WIS | |

U PREVIOUS WRITE/ RECCRD AGAIN

e e e g er——————

o g AN B e ey B

I N
————— B RS ~ e -

END OF N A CHALTS MOUNT Ncw
TAPE SENSED [/ | END-OF FIE | N TAFL HERE

", -

s

W g

S

e e L

| N

1
S

INTTIATE TUr-
FERED OUTPU
S

e et rerned

EXI.

FLOW THARY 3=17, OUTPUT ROUTINE,
(SEARCH)

1
H
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CONCLUSIONS

L,1 WHY PERFORM CORVERSION?

1.

Experience at Convel{r shows a daily advartage in heving 8 system
operuting 1N & software environment that is familiar apd controllavle.
The inevitable program difficultiss canstantly encountered are sclvable

quickly .

Tnnovatinng become available that wauld be d1ffi.ult to arhieve when
dealing with & ‘canned” software pac-age that ie usvally not easily

disected and reorganiced.

Ability to croes reference and blend betwern Jifferent jata bases

natural becsuge they share the same goftware ernviranment.

The basic genersl-purpcse IN&R Systerm increases {ts capability oy learm-
ing from the canverted sygstem and therelorw implementiing ~oncepts that
were inherent within the original noncanverted system. TV {5 mases these
cancepts available to cther canverted gvstems where thew could not

previcuely bte emrplaved.

Where dupi‘-ate material s employed in twe different data hases (or

saurceg for these data hages) there (s the opportunity tc merge these

8
duplications and 8ctuslily perform a3 dep h indexing or enhancement of

*he d.ia beyond what either system could offer,

WHAT ARE »OME STEPS T7HCEDLw CONVERSIONT

A general-purpoee sys*+m zusy be {n existence and have reascuable previoug

operational experience. It {8 {zmprchable to be able 1o design both a
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conversion &and A generel-purpoee syatem concurrently without unduly
btiasing one or both. The general-purpos system must exist 8s truly

» "gereral purpose’ and not be sclely data base or application oriented.

2. Adequate detailed documentation of the system to e converted is manda-~
tory. This erwld include detailed understanding of the intents and
philosophy of system objectives beyand mere coding.

LA

. PBecause there is little opportunity to change the eatablished systerx
upstream of the proposed converted mechanization, the converted system
must be flexible erough to wccept the supplied data base with nc dis-
turvance or requirement impceed upon the existing nuncoanverted system.
Also, awarenegs of potential or planned change to the original data base

and formats must bDe conside. .’ and &ccounted for with capatility fer

inmut f.exibility in the converted system.

4.1 WwHAT ARE SOML CUSTOMER OR USER REUIREMENTS?

1. The existing nonconverted system usually has 8 tradition of procedure

{n how 1t i used. The canverted system must not cnange this procedure.
Iieally, the persannel naing the previous system shauld ve unaware of

any changs of the data-base-mechanization environment other than {ncrecsed

capatility that might became availalle,

it reporting must be the same &8 the previous nancanverted syster

oW
except for poeglivie increase capability over vhat wes origineaily wvailacie.

L4 WHEN SHOULD CONVERLION 3 CORSIIERED?

1. when a jata base and system become difficult, lneffic=nt or coetily t¢
use because of lacrk of intimacy with the software design and therefore

abliity to perform changes cr modificatian to the scftware,

~

J. when ‘nereased flexibility cf search and output (@ desired beroni that

cffermd bv the existing system.

>, when 1t is desired to¢ treck cr correlate this data buse with ther data

hasew .

s’
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4.5 WHO PERIORMS A CORVERSION?

The work of convertipg is dane by progremmers. The gpecifications are

desigred by infcrmation specialists. At Convair we are fortumsie that cur

programwers, vorking in the IS&R System, are inform.tion sprcialists and dc

not werk Givorced from the other 7% of the group.

4.6 SOME STATISTIUS AND CPERATIRG CHARACTERISTICS ON THE ACCOMPLISHEL
CONVERTED NASA SYSTEM.

The couversion of ihe data bage conBumed &ppraximately L man-m.nths of labor

over a 2-month period to go operatiaral.

One tenth of 1# of the records encountered 8 problem during canversion.
These were printed out and aanually edited and keypunched for entry. Out
of 300,000 records in the data base, 0Q have same minor discrepancy but are
neverthe.cse searchable and cantain the essential data of title, descriptors,

ard iocument {drnetification.
lata Tields nrt previously searchable may now de emploved.

Soew typical output formats are (ncluded {n the appendix t¢ this report.
New fommats, or radical changes o thege exanplies, CAn e made at A cost
averazing 2 manhours Tor coding instructians. The new format wii! henceforth

A

e awaiisble it no Jevelopment cost.

The gearch program will handle 7O cdescriplor terms apportiaied to a mix

i

of 12 different {nQuiries run sim-Jtancc.8ly., This s wnly an optimur matic
used a8 a rule of tiumh Actually, 200 terms could be employed, for exanrie,
ot 0 weuld be degiratle to have less than 10 inquiriee batched | otherwis~

toial Logic to campare would cause the system tc De computer bound and

The master la*a base cons sts of SO reels oOf tape and these are proceased

at an optims rate ¢ 7 ainutes per tape.

The machine campiex employed e a CDC 160G and coets A average of § 7 hour

+

te cperats,
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It {s possible to comstruct a complex, multiple inquiry which would

result 1 being computation bound (not able to process at tape speed). To
6lleviste this, & rov b cut i normelly mede using Boclean logic and terms
that will assure capturing all candidate records from the selected date vase
subfile on a tape of hita while processing at inpuc tape sveed. The acquired
ane or iwo tapes of Lite of ceandidste reccrds obiained is then proceseged
for satisfaction of the inquiries. Om the average, this technique results
in more than half oversll total time savings oo camplex inquiries over the

methol of single-~paks techniques.
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SECTION 5

RECOMMENIL ATIONS

It is 8 little early to asscertain what the set of applicable general rules
are for caonverting an existing mechanized data base to the Convair IS&R

enviraument. This will be learned with more experience. Hopefully, the

software employed can be modularized into a library of discrete routines
that csi be selected and linked together for a particular converaion. Tnis
would enable maximm salvage from previous work &pd the coneequent conserva-

tiony of Vime.

In 1902 {U is plzaned to convert DDC, PANTEX, Navy APL and Navy 3M
magnet le-type dxto eystens to the Conyair IS&R System. This effort will
crovide invaluable 2xperience towsrd the development of a general~-purpose

get of computer ravtines Yor handiing s1l future conversion tasks.

o frng
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APPENDIX

This appendix contains a selection of typical artput reports for the purpose
of 1llustrating the variety of formats and contents that can be provided by
the system, Only me page of each report is used.

A data base such as the NASA Linear Tape System can be gearched in res~
pexise to slrcet sny inguiry, regardless of complexity. The sesrch procesa
rroduces &l! the relevar* records in their entirety. The system further
permits the selection snd dieplay of specific data items fram these records
w2 innumerabie format:t based on individual user needs. The displays are
generated by the S«C LO20 High-Speed Microfilm Recorder using a magnetic
tape produced by the computer. This tape contains instructions for headings,
drawing of lines, page numbering and selection af data. New formats can be
designed in nominal time depending upon complexity. The S<C 4020 produces
16 mm/35 mm microfilm frames from which hard copy is produced in the quantities
desired. The two black bars in the lower left-hand margin are cut marks for
activeting the paper cutter.

The following exhibite are examples of the individual outputs that can
be produced by the system:

Exhibit A=l

This is e page of a typical output repart. The original regueet was a
search for literature specifically dealing with "Sandwich' canstructim.

Exhib.t A-2

Thier 18 one page of &n ouvtput report delivered to the General Dynamics
Director of International Sales in Belgium. The request was to identify

a=1

L
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available open litersture on the Centaur upper stage electriesl end electromic Z
systems to assist on analysis and bidding in suppext of performing tne design

and fahrication of the electrical and electrmnic subsystems of ELDO's new g
upper-gtage bdocgter.

Exhibit A4-3 E
This is one page of & report listing General Dynamics Research Reports. This [

data bese has been crganized and indexed with the same tessurus and format

ag NASA's Linear Tape System. ing & campenion plece of the canverted NASA
{.inear Tape System, it can now be interrogated with the same Inqui.; &t ine
same time. This 18 & good iliustration of the poesibiiilty of integrating
different date bases.

Exhibit Ak

This ie one pege of & report; a croes reference ilsting of report numoers

versus NASA Linear Tape Svetem &ccession number. Such devices are used

by the Convair Li.rary for rapid reference and they also give the Canvair oo
IS&k perscnnel insight into file structures that can expedite Inquiry .
processing. ‘ ;

Lxhibit A-5
This 18 one page of a report which has selected out anly those General Dynamics
reports conteined within the conve: <d NASA Iinear Tape System., f

A &

<

™

A-2

e
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