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ABRSTRACT

This thesis describes the desian, implementation and user

SSSPESSPRRIS_ S RREREIANY. SRS IVSRES, SRS AV ERav ey v

interface for an Instructional Software Information System
(ISIS). The existing volume and increasing rate of growth |
of computer software production suqgests the need for a

catalogue procedure to help proqrammers find existing

software to reduce redundant programminQ,
The purpose of the ISIS is to provide an online
software catalogue which does not require either prior |

instruction or familarity with keyword lexicons. Using

ISI1S, a user may record the characteristics of new
software, and make searches for existing software by
specifying its characteristics. Characteristics are
specified by selection from a succession of menus.
ISIS is implemented on a PDP=11 computer operating
under the UNIX operating system using the INGRES data
base management system, It is written in the QUEL query

lanquage embedded in the proaramming langquaqe C.
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| 3 [hiroDUCTION

A, INIRODUCTIION TO THE PROBLEM
.

Today 'n the computer worla thare 18 an enormous amount
of software, written on many difterent subjects. Sometimes
1t is feasible to agdont a orogram on hand to a Qqiven
problem; Sspometimes 1t 1s not, tven when new software must
be created, the job can often be made easier 1f advantaqe
's taken of existiny scftware tools or ot example proaqrams
performina analaaous functions.

Ihe existina volume ana Iincreasina arowth rate of
computer software demands effectiver, easy to use cataloque
proceaures. “hen a@ oroarammer 3§ tasked to write a new
orogram, he shoulad be able to beqgin by verifving that

software pertormina the 1ndicated tasks does not already

ex1st,
Mlany computer firrs surply on line or oft line
cataloauen subroutine linraries, dut these Jlibrary

cataloaues are not aeneral’ they are cataloaues on soecitic
subjects. A aenaral all=encorcassina cataloaue 1s ges)yred,

and 1t shoula be one which can be conveniently extended to

incluoe new software writtan ar acauired locallv,
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C,. PUSS]IBLE SOLUTIONS

Solutr1ons to the protlem can take two forms; an ottline

cataloaue, or an online cataloaue. Aftter preparation, an

otfline catalooue 18 hart to yraate, An online cataloque s’

easy to use ano maintain, bhut terminal access 'S required.
In an eaucatironal environment this aroranach 1s  especirally
aprealinal 1t encouraaes the styudents to use software tools
Aand awvves them the reacy access to a nroaq ranae ot
software which thev would atherwise have only atter Qaining
consigerable orcarammina  experience, Learnyng to take
advantaae of sottware tools 15 most ymportant for comouter
science students, especrally aurinn the lagter quarters of

the curriculum,
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K HASIC INITIAL 8P

After the (decirst
made, the followrna
a. Vhat ftunction
b HOw Should th

.

The answers. to

IT. APPROACH TAKEN

tCIFICATIONS

ans to use an online cataloque was
aurstions needed to be adaressed:
s must the svstem perform ?

e system communicate with the user ?

thesa Qquestions are really basic

functional spvecifications:

The system has
accoraina to user ¢
new listinas ana als

The system “as ¢t
have no trouyble e
aprroach taken to ac
entirely self orom
insteac, the system
auestion, a comnlete
incompatable with th

teature ot automatic

to search system resident listings
ormanads, The user has to be able to add
o te bea arle to charae his listings.
o0 he very easy to use: the user should
ven the first time he uses 1t. The
complish rthis was to make the system
rtina. No command vocabulary is used;
asxs auestions and orovides, with each
menu of responses. Ihis ohilosophy is

e keyword approach which 1is a common

cataloayna systems.
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~ DATA STRUCTURES

At this ooint the auestion of how to design the
structure of the data representina the listings was
Agcoressel, Ihe characteristaics of 1moortance are:

(1). tasy user understandinility, or else wusability
without unaerstandino,

(2). The ability te auickly iagentify listings whose
characteristics include those scecified by the user,

(3). Reasonable storaace aensitye.

Listina lookup was expected to occur much more
trequently than the creation of new listinas or the
modrfication of ol1 ones: conseauently the rapidity and

complexity of listina structure updatina was not considered

toe be an i1mportant criterjan for data structure choice.

The fo0llowina alterratives were consigered:

(i Tree type structure

In a tree form software directory, the leaves would be
1ndividual listinas, and the nodes would each be a common
ancestor of all listinas with A common characteristic.

hme finos listings by startina at the root and making
choices at each nocde, until reaching the listings desired.

Aavantage:

The mechanism 1s easv to understand.

-10=
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Uisarvantaaes:
(1) User is forced to answer the questions in a
particular order.

(¢) Pointer implementation is troublesome.

2. Tabtlle tvype structure

lne table with two acimensions is created; rows would
corresoona to program listinas; columns to characteristicse.
When a listing has a aiven characteristic, a mark is olaced
in the approoriate cell in the table.
Advantages:
(1) Easy for user to comorehend.
(2) User can specify characteristics in any order.
Disadvantaqges:
(1) A large volume of storaae is required.
() A variable cimension table is reauired
because both listinags and characteristics
may be addec as the database qrows.
(3) Proaram purcose classification appears
to be most conveniently oraanized as a tree.
(4) User neeas to know the characteristic

vocabulary in advance.
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3. Hybhr1d structure

A ocampromrse hetween the tree ana tabular  approaches
was souacht yn tne torm ot 3 hybhpria strycture, Here the user
ray orcture a tanle ot tne form exonlainea avove, and he may
thine ot the search rrocess as one of choosing blocks of
colurns to omit anat columns tea save, successively refining
the choices, until) the listinas are narrowed down to a
amall numter satistyina the characteristics he needs, The
selectiron ot characteristic columns 18 orqanized 1n a tree,
thouah the user need not he aware of this, His first choice
= the tirst level ot the tree = 15 thyst from amonag all of
the 1niepenaent catecories of saftware classifications he
chooses those from arona whose subdivisions he wishes to
choose. For examenle 3 user whoase aoal is to find a sort for
the lBM 360  will lock over the first menu, coOntaining

"lanauaae", "“"hardware" .o and will sovecify hardware for

turther claritication, ana  mav ianore lanauaqe 1t any

lanauale will ao. Ihe subayzvisioans of each of the chosen
majar subdivisions of each of the chosen cateaories are
presented for review = then tne minor subdivisions = and so
torth, and the user mav refine his choice along any
rrection as lona as he wishesg untal turther subdivisions

ara exhaustren,
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Ihe prvsical ftorm chosen for this structure was a tree
where each node contains a3 tahle of names of its
suboraginate node tables ana names of software listings
which have the characteristics of that node but are too
aeneral to be listed amona the node's subordinate nodes.
(hotyrce that a aiven listina will tyoically be referenced
in several diftferent parts of the <characteristics tree,
most likely once under each major subcategory of the root.)

The relational datahase model offered an easy mechanism
for maintenance of these node tables.

At this point 1t was decided to use the INGRES database
manraacement system available on the NPS comouter laboratory

PDP=11 computer under the UNTX operating svstem,

C. LANGUAGE SELECTION

Ihe system proarams are written in GUEL (the INGRES

auerv lanauaae) embeddeac in the proaramming lanquage C.

SR Lo §
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be CLASSLIFICATIOMN OF SCFTaAWE

A plausible, intuirtive software classification

wAas

souaht but no existina Ssvstem seemead to be entirely

suitavle; moreover, thay cdiffered widely suqgesting that

classificaticn aoocdness may bhe in some dearee relative
the environment is wnich the cataloaue is to employeed.
it wAaSs aecirded to imolement a variable type
classitication which each user aaency can configure as

sees fit.

tere 1s an example classification:
1= Computer software tools
Uperatina system
Compiler
Lanquace
[ime sharina
Microproarammina

Uebtuaaina aias

2= Lata manipulating tools:
lext eagitina
Sort
Merae
Latabase
Test rdata aqenerators

Ppata structures like stack, qQueue etc.

-llU=
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3= Matheratics
rMarth, functions
Frobatylity

Uperatyons research

d= nusiness aprlicatirons
tnaiyneering
Financial

Inventory

TR oGt PRy, R L (T
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[II. OESIGN FEATURES

I59]8 1's implementea as

structure '8 simulaten

an INGRFES database. A tree

usinn relations, A small

demonstration Jatabase 15 showan 1n fiqure 1,

The root of the tree 15 the "maintable" relation which

is lcacea at system installation time Aand can not be

chanaed ty the wuser., Maintable tunles show the main

bhranches of the tree: these are the 1ndependent cateqories

of sofrware characteristics,

tvery noae of the tree

like lanquage and hardware.

1s a ralation with two fielas,

ridlrecora ID) ana crrara (class record name). RIid s  used

as a key to all actiors. It a rva vs equal to zero, it

means there 18 a relation

with that name which further

suhdivides the current relation. If a rid is greater than

z2ero, 1t means crname - 15

thne record name i1tself, Une

listing may (ana usually will) be tound recorded in more

than one branch (relation),
the listinas on the tree
All other information about
in the reacordfile ana whr

the example shown 1n firaure

There 1S no information about
relations; only rids are shown.
a specific listina can be founa

(where) relations, which are in

e.
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Ive CODING AND TESTING PHASES

Ihe 1SIS svstem was desinaned 1in A top down manner.
First the main frame of the system was desianed, coded and
teastea. Then the orimary function of the system, the search
oroaram, was desianea, coded and tested. As the search
nroaram hecomes larae, some oroblems heaan to surface. The
C corpiler beain to print errors about undeclared variables
~hich were in fact ceclared. At this point the output of
EQUEL orecomoiler was checked and it was seen that similar
statements in aifferent ocarts of the source code were
translatea into C as cifférent codes. When the ‘source was
Yivided into smaller files, the EQUFL orecompiler seemed to
work cnarrectlv.

dfter compilation was accomplished the testing began to
take much more time than anticipated. The author was
unporepared tor the deliherateness with which INGRES
functionen.

Nhen run time error mess3qes surfaced, it was difficult
to find out what exactly was wronq because two comoilers

and the LlNGKFES svster were all involved.

-‘Q-
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.

tu''EL does not allow declaration of 1nteqger arrays. For
this reasnn the inteaer array uset as the input butfer was
teclarad as a C varianle and then, when required, each
value w~as taken one by one from the C arrav into an EQUEL
varianles far yse.

The search proaram 1s coroosea of aoproximately 1000
liynes. It may cause interactive problems 1f run
concurrantly with aad, nelete and moaditfty programs. The
searcn routine 13 the key component of [SIS. It is possible
ta onerate a reduced [SIS by running just the search
tfunction, maIntaiIining the database (adds, modifications

ana deletions) bv usina the INGRES query lanquage QUEL.

-eo-
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Ve CONCLUSION

A SySieM CAPABILITIE

1971

The system has the tallowina capabilities:

3. Search:

Ine system searcheas for resident listings according to
user snecifiead qualifications, The user can choose up to 25
qualitications for 8 given search.

De. Ana:

Any user can add a listing; there 's no need to qet
"add" permission  from the ISIS manager. The principle
restriction tor andtition 1s that the deptn of the tree can
be 3 maximum ot arouna 20 arcs. Nhen a3 listing is created,
the listing "owner" assians 3 one Jletter password.

Ce MOdrty:

Ina owner ot 3 listing can moarfy either the Jlisting
deszcriotron Inad/or the "shere found" information.

1. Delate:

Tne owner ot a listina can delate his listing.

Currently the [S1S svstem can has a maximum of 32767
listinas bpecause listinas are assigned 2 bytes unique ID
nunbears, Hy cnandin all "rid" attributes to 14 in relation
Jeclarations, the svstem could hold up to 2,174,483,047

listinas.

Further information may ne found 1n the user's manual.
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B PROMLEMS WITH THE SYSITEM

dnly ona user snoula use the search orogram or add,
jalete and modify oroaram At a qiven time. [f more than one
user 1S usina one of these, [SIS mav not work correctly
naecause some temoorary [SIS information is stored in shared
INGKES relations.

System response 1s very slow even when the listing
database 1s miniscule. This is apparently a characteristic
of the |YGRES system,

It is 'moosible to orint a hard copy of the system
listinas i1n catalogque form at oresent, Each branch point is
empoadied in a relation and all relations can be printed but
it is nard to extract a catalogue form from them, By

orinting "recorafile” anit "whr" relations all listings 1in
the system can be saen as 3 list form,
It would be preterable to use 3 more efficient, faster

database system to imolement [SIS, or not to use a database

system at all.
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Y STE RYS RUE BB R E-NEE M ANUAL

The ourooses of this manual are tgreefolo:

1. To 'ntroduce the proaram tec facilitate maintenance.,

2. lo oroviae intormation to the ISIS system manmager to
enable him to keeo the svstem efficiently contfigured.

3. To crovide the user with more detailed knowledae of
the system and to list the error conditions.

Running the system 1is very easy and aenerally no
previous experience 1S requirea. The first time user should

not need to read this manual; he should simoly 1log 11n as

"1sis" andg then tyce "ao".
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Instructional Sottware Intormation System (IS518) s  an
online catalonue especirally desyanea tor computer software,

Hsina 18IS a user may record the existence and
charactertistics of a new proaram, and mav make searches for
ax18t1n) sottware by cCitina the characteristics desired.
Lharacterystaics are snecyrfied by galaction from a
successyon of menus,

ISIS 13 imolemented on  a PDP=11 computer operating
under  the UNIX ooeratinag svstem using the INGRES adata base

-

manaovement aystemn, It 1S wratten in the QUEL auery

lanauate embedied in the oroagramming lanquaage  C.
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{3 G5 ISIS  PROGRAMS

SrTETaeeTee- e --- i

A, GeNERAL VIEW

The system is composed of thres nrograms:
le Main Program ( 1sismain.c )

This proaram is written 1n the language C. Upon login

as  "i1si1s", main is executed automatically. Then, according
to user instructions, control is transferred to one of the
oproarams in figure 3. [sismain.c 1s very straiqhtforward

and1 neeas no explanation.

- N W - - -

' isismain.c b

H main  oroQqram '

\
\

!
= |
f

.- -E - "E e "REe"ETEmREEE .. -

] \
L) L)
) [}
' ‘

- -- R - - -
| H src.a : ‘ adm.q i .
i lsearch oroaram| tAdg=Delete=Modi ty ¢
H ' ‘ oroqram : !

e ee T eceee"e .- et eEeEeEeTaEREeee"e .- i

Fiqure 3. ISIS oroaram heirarchy !




2. Search Program ( src.q )

This proaram is written in QUEL (the INGRES query
lanauaae) anad C. It does a search ot ISIS software listinags

accoraina to user nualifications and aisplays the results.

3. Ada-Lelete=Vodity Proaram ( adam.q )

This proaram 1s also written in QUEL and C. [t allows a
user to aad new listings to the system., It also allows a

listiny originator to modify or delete an existing listinge.

4, Lata Structures

Ine orinciole ISIS cata structures are described below:

a. The relation "recordfile" contains a master file
ot the listinas, with each identitfied by name and unique ID
number (KID).

o. Intformation about where to find the software

"whr" relation,

corresponoina  to the listinas 1s in the
identified by uniaue [D number,

c. Ihe main software characteristic classes are the
tuoles of the "maintable" relation.

d. A variable set of "node" relations embodies the

tree structure.

-?“-




tach node relation contains:

le Listina names and [0 numbers.

ana/or
2. The names of decendent node relations,

itentrtied by RID's of zero.

Be OEARLH PROGRAM

l. General View

The search oroaram searches for listinas of existing

R ¥

’
!
software meeting the characteristics soecified by the user., i

The user soecifies these by answerina questions posed by i

ISIS.

System execution is slow even when the listing database

1S short; to orevent a lonq search over a short list, the

user may be willing to scan a list of all of the records in
the system. For this reason there 1s an option to display {
all recoras at the beainnina. 3
A neneral flowchart of the search program 1S qiven in
fiaure ., After the user specifies some qualifications, [
the system replies how many listings meet the }
Qualiticarions; the user may then either see the listinags i
}

whicn meet his ualifications or he may change his :

aualitications.

After one search has been finished, the user may

continue w~1th other searches or he may exit from the

‘ system,

«29e

xR W S - A BN S i 2 C

T —




——

main src.q
prints introduction

/

i"EEun:.'b of
|

Figure 4.

30

listings
AN Py
0 N
[ = -
e N
{ Bl branch “ | help |
display all
listings VY
P
i
L__<%i‘ branch
Y qmainl( )
ket prints general classi-
P fications to begin
qualification.
¥ S A}
Y
.
7
qmain2( )
prints present qualification
) begin qualification
at the beginning
-€—~ help <-{ branch > preserving present
qualifications.
\
& Y N
< \V% 7z
displ2( ) 7 qsls2( ) deleteq( )
display listings. further qualify. delete some
qualifications.
t__ I o Y <
< € Zese
S < "

The general flowchart of search program src.q.
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in figure S.

three tiles,
a. File
[ne code

comoposea ot
main :

intro

mnsrc o

seAarch:

oo

countl

arpll

amainl

orelsl:

nslsé

amaine:?

cosésl:

oraual
deletq:

aisplé:

-~

3 The functiconal diacram of the search proaram is shown

ine source coae for the search proaram i1s contained in

Src.a
in this file performs the actual search; it is
he tollowina functions:

calls introd and mnsrch functions.

prints the intrnduction and invokes INGRES
usina the ISIS Aatabase.

calls the search routine, then exits ISIS.
monitors the search process bv calling
functions.

counts numbher of listinas in the system.
adisnlays all listinas in the system.

monitors the aualification process.

puts relations onto stack 1.

one by one gets a relation name from stack 1,
qualifies it and puts results onto stack 2.
monitors the rast of the qualification.

copies stack 2 to stack 1.

orints current ualifications.

neletes aualifications from stack 1.

displays listinas according to qualifications.

«iP=




be File encsrc.q

Inrs tile 1s included in src.q at compile time.

Tna reasnan the searcn oroaram 1S separated 1into two
files, src.2 an1 encsrc.qa, is that the EQUEL precompiler
noes nat seem tno work correctly for long source ftiles,

Inis file oroviaes the following functions:

di1sa ! disolays D tvoe aqualifications.

cnttbd: counts taoled tuples.

disth3: aisolays listinas in tablel.

getnm ! qets a listing number trom terminal.

€« File com.qa
This file 1s common to both the search oroaram and the
Ada=Delete=Modify orogram, It orovides tne followina
functions:
cylbrc: evaluates the first usaage of search proqram.
helpis: orints 1information helpful to a user who has
"lost his way".
Qreadec: nqets a character from terminal,
areadn: aqets a maximum of ten integer numbers from
terminal.,
msaerl: orints an error messaqe.

infohe: orints [SIS information of a qeneral nature.

2. Scecirfications of the Search Proaram

A search is nerformed by specifying the characteristics
of the souanht tor software., As the search continues, these

characterictics are successively refined.

.33-
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Search 1s done on a simulated tree structure, Gtvery
node of the tree 13 a relation, The root of the tree 1S the
"maintaole" relation, In order to beain the search process,
a user must cnoose at least one branch,

fhe qualification onrocess uses two qualification
stacks, eacn 2S5 elerents lona, Sso the user can have a
maximum of 25 aualifications at any one time. Stack 1 s
used as the main stack: stack & is used as an auxilary
stacx when chanqgina aqualifications.

Each stack record has two fields:

a. qualification name

. aualification tyoe, which has value M , w or D.
fhese <conaes are wused to soecify actions to be performed
~«hen the stack is orocessed.

M: tnis qualification shows miscellaneous tuples which
are tuples with ID nurbers areater than 2zero in the given
relatiron.

vo ¢ Instruction to write all the tuples of a aqiven
relation «~hich have an‘ID numnher areater than zero.

VD ¢ inmstruction to display all tunies of this relation
which are areater than zero; there exist here some tuples
which nave ID numners ecual to 2eros, meaninqg there are
furtner sunivisions. So DN, in effect, will cause branch

recoras to ©2 displaved also.

-1“-




The display function ( aispld ) uses stack | records
ana accorainn to the aqualification type it employs
ditterent methoans to find listinas which meet all the
specitic aualifications.

To agisolay ¥ ana & tyoe aualirfications, three table
relations namea tablel, tanle? and tabled are used. Tablel
and tahle2 are used tfor listina [D's which meet one
aqualitication. Note that the display process is an AND
ocooeration not an (OR operation, so tableld identifies
listinas which meet al) previously processed
aualitications.

[t is more gifficult *to display D tyoe loualifications.
~hich have Dbranch relations, because it is also necessary
to fin out and evaluate all listinas in the branches. For
this reason, in addition to the three table relations
mentionen abpove, two more relations named tabledl and
tavlea? are usea. Al listina rid's for a aiven
aualyrtication are saved in tablédl. and subbranch relation
names are saved in tabledl2. One tuple s taken from
tavled?; if this tuole shows a branch, it is evaluated and
the resultina listina I0's are out i1nto tabledl: branches.,
if any, are out to tabhlea?l aaain, and the orocess continues
until tabledl is empty., At this time tableal has all

listinis which meet D tyoe cqualification.

- ss-

Moy e




Unly cne user at a time can emcloy this part of the
Ardaramn; othersise these tatles vecome confused. If this
situation 1S  suspectea tne yser should check other
terminals  tor a user wusina display’; then wait and try
Again.

Vore than one user mayy bte doina the qualification

oracess At oncel only adisola, must be done serially.

-Sb.
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iCe ADO=LELETE=MODIFY PROGRAM

b General View

Ihis oroaram 1s used to ada new listinas 1into

the system and to delete or modity existing listings. A
qeneral ftlowchart of tne proaram is qiven in figqure 6 and
the functional giaaqram in fiqure 7.

The source code of the oprogram 1is composed of the
tollowina files:

a. File aim.a

Inis file oerforms add, delete, and modify actions and

invokes functions in the other files.

File adm.a contains the following functions;

main ¢ calls infohe and bhranch functions, and i1nvokes

the aatabase.
brancn: branches to adds, delete or modify processes.

agA

monitors aad orocess.

qgetoar: aets parameters for a listing from terminal.

aortwh: anpends listings to recordfile and whr
relations.

adirls: adds listings to relations by callina other
functions.

outster: puts relation name chosen by user on the

stack.

pcurct s prints current class and subcateqories.




T

i main adm.q ‘

prits information
i
t\‘ > "“‘

begin ADD e ! . ‘. :
get new listing - branch } help r}-{ exit ’ 5 :
{ 1 - < — 1

parameters from
terminal ' \(

(RS

et begin :
\}/ DELETE-MODIFY NO '
DLETE RS S get ID# and ‘ ]
append new 1istinﬂ password
to record file ! ;
YES

and whr relations

—1 i

el
& branch &
branch o

V t
S : | \% 4
| add listing to | Fdd to existing i
current relation branch relation i e 1

l \;/ ! branch ‘,

& ‘

! | 28 l

A\ }\
. create a new < \ 14
A branch relation : ~ Y j ;
{ t
! i
|

!

| modify descrip=-
delete all » ¥
1 Enfom&tion Q-O tion in record |~

e ' for a given ID# file relation

e maeed

-

Figure 6. General flowchart of Add-Delete-Modify Program adm.q.
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aanacur:

newbrc:

exi10rc:

be File

a70s a4 listina to current relation,

Aatd5 4 listaina to a newly created subcateqgory
rela 10n,

At1s a listing to one of the existing
hranches,

encadm,.q

Inis frle 1s included in adm.q at compile time. These

two files

routine was

were solit for the same reason that the search

aivided; the EWUEL precompiler seemed unable to

process both at once.

File encadm.q has the followina functions;

aelmoa:

Qetnum:
delete:
orodlt:
modify:

maewh 3

c. File

qets parameters, and monitors delete and
modify processes.

aets a listing ID number from the terminal.
beainning rart of the delete process.
deletes a listing from a relation.
beainning rpart of the modify process.
moarfies listing descriotion and where
information.

come.Q

This tile contains functions common to the search and

haag=Delete=-Moarfv oroarams. For more information refer to

the search proaram on raae 32,

()=




€ Specitications of Aad=helete=Moarfv program

The &DU orocess user can enter his listing 11nto
ex1sti1nq characteristic relations or he can create new
tranch relations and cut the listyino into them,

Ihe ADU process car stack uo to a maximum of 25
relation nares. Ihis coes not mean the user 1s restricted
to putting his listinas into fewer than 2o relations, but
rather that he can not have more that 25 further divisions
vaentytiea ana pendiny at any one time. 3

Ahan 3 new relation 1s created as a new branch, the
save commana must be performed. This 1s done in file adm.q
hy the newbrc (new branch) function. The date supplied to
the SAVE command must te advanced periodically by the ISIS
manaaer; otherwise, when the aate 1s reached, the relations
may be inadvertently ourged. It is probably best if the

save iate is identaical to that used to save other

relations.

DELETE anmd MODIFY processes at the beainning use the
same adelmod function to i1dentify the owner ot the listing
which 18 to be deleted or modified. For this reason the
user ayves a listing [0 numbher and the svstem checks to
find out ¢ there 18 anv record with that number.,
Aftterwards the password 1s checked; the passworg was set up
AUriNng the ADD process when the 1istinag was created; 1t 'S
one character, Faor exarole 1t may be " " (fullstor) or any

latter or adi11t, Aftter the correct password 118 received,

the delete or modify orocess can beavn,

-u‘.




DeELETE PRUCESS:

Ihnis orocess delates a listinag from “recordftile", the
master listina relation, and from "“"wher", the where found,
relation, and beains to search the branch relations
starting at the root. “hen the listing is found recorded in
a relation, tne subbranches of that relation are ignored.

WNhen a listing 1s Jeleted from a relation, it there are
no more listinas 1in that relation, the relation 1s also
adestroved., |f the oarent has no entries other than the
aestroven relation then the oarent relation is also
destroved; otherwise the child relation name 1is deleted
from the parent,

Ihe (telete orocess emploies the same stack used by the
add process. The function dumwrt (dummy write), which
nrints the too S elements of the stack, was used in the
testing ohase of the proaram and was left in. It can be
reactivated by removing the two slashes "//" (comment)
previous to dumwrt()e.e By changing S to 25 in the "for"
statemant in dumwrt, all stack elements can be written
Auring the gelete and aad processes.

MUDLIFY PROCESS:

It 's only possible to modifv listina description and
where intormation. It the wuser needs to moaify the tree
entries tor a listina he must tirst use DELETE to remove
the listina entries and then use ADD to create revised

onNnes.
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Itl. SYSTeM GENERATION
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This section explains how to 1install [SIS. ISIS

requires the database managemant system INGRES which

requires the UNIX operating system which runs on PDP/11

hardware.

A. DATARASE SETUP

The ACTUAL software database is named "isisO",

[t a DEMONSTRATION oatabase is desired, it should be

"1sisl”. A demonstration database is not necessary.

named
The database is created as follow.(The "%" sign is the
UNIX prompt symbol)
INGRES. At NPS this 1is done via a UNIX

First mount
shelil file, invoked as follows:

% /usr/ingres/sysmnt.sh

Mow create database isisO:

“creatdb isis(

Invoke INGRES operatino on the newly created database:

“ingres i1sis(

The INGKES promot is "aqo *".

Now create the main listina and location relations and

the "root" relations for the atribute tree:

-as-

s aasE ,




Qo
create recordfile(ria=il, rnamesclél, rdes=c50, pswrdscl)

create whr(riad = 12, rdes = ¢SU)

create maintavle(crname = ¢cl12)

Now "MATLTALLE", the root relation, must be loaded
wi1th the names of 1ts airect agescendents.

For example,

avpend to maintable(crname = "comouter")

Nows "comouter" is apoended. dranch names have a

maximum of 12 characters.

After fillina the main table, create the corresponding

nocde relations.

For example:

create computer(ric = i2, crname = ¢l12)

Certain other relations which are wused by ISIS as
temporary storace durinc execution must also be created, as

tollows:

t

create taoblel(riqa i2)

create tablel(riad = i2)

create taoleld(rid i2)
create tabledl(rid = i2)

create tabledl(crname = c¢c!2)

«'lll-
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1
4
i
:

All the essaential relations have now been created. DO
NOT FURGET to "save" relations up to a reasonable date, for
examole 1 year ahead. For examcle:

save relationname until jan 30 1979

Repeat this commanc for each relation which has been
created.

Now the database i1sislU is ready. If it is desired to
create the isisl demonstration database, the procedure 1is

repeated as abpnve, excect that the first command would be

%“create isisl
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8. COMPILATION OF PROGRAMS

To compile the main program in file isismain.c use the
command

X cc isismain.c

Now rename the output "isis";

X mv a.out isis

To compile the search program:

First use the EQUEL precompiler for the files which are

used by search.
X equel src.q

‘The output is in file src.c

%* equel encsrc.q

The output is in file encsrc.c

X equel com.q

The output is in file com,c

These are all C files. Compile them wusing the EQUEL
library:

X cc src.c =lq

The output is in file a.out; rename it "isissrc", as
follows:

X mv a.out isissrc

"isissrc" is an executable file which, when invoked,

performs an isis search,

wlp=-
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To compile the Add=lelete=-Modity proqram:
First, use the equel precompiler for the
used by this program,

X equel adm.q

The output is in file adm,c

X equel encadm.q

The output is in file encadm.c

The file com.c was already created during

compilation.

files which

Now compile the program, using the EQUEL library.

X cc adm.c =lq

The output is in file a.out.
Rename it "isisadm", as follows:
X my a.out isisadm

Now, "isisadm™ s an executable file

invoked, performs isis add, modify, and delete

Now remove unnecessary files:

X rm Src.C encsrc.¢c com.c adm.c encadm.c

Isis is now ready to use.

-07.
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Ce SIMPLE TuTOr AL

This tuterial is orecaread to aive the user a aqeneral
vdea ot how the svstem interacts with the user. This
tutorral covers the search orocess only; 1t aoes not chanaqe
the system resi1aent aqata. lt uses the ISIS demonstration
datavase narea "i1sisl" whose relations and linkage schema
are shown 1n tiraure | on paae lo6.

-lyvoe one ot the followino numbers in " "

*1* to SE&ARCH [S1IS recocds
"2" to ADD new [SIS, DELETE or MODIFY existing ISIS

records
w3k - to RUIT ISIS

ao >

ISIS means Instructiconal Software Information System
written at APS
*A* yhen you need helc, at some key ooint
tyoe "h" to aet HELP «ex

Qooa luck

For rcre information tyoe ves
Utherwise PUSH RETURN XEY ao > yes
This orearam is an online sottware adictionary

There are two major croarams:

1. SEARCH oroaramr:

Jgar can tind existina sottware by conversing with

the comouter.

-:']ﬂ-
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ee AQD, OELETE, MORIFY orcaram?
User can aavertise h1s own Software by listing it
saith the system, Provisions ftor modrtyina and ageletina a
listina are included. Both orcarams are easy to use. [Ihey
ae  not needl previous excerrence. Just tvpe answers after
"Qo >" marks.
The orocarams are aritten 1n  Jdata sublanquace QUEL,
suocorted by INLRES cata pase management system, and the

orogrammina lanauaae (.

" "

-Tvoa one ot the followinas in
"1" to pe3in ACTUHAL ysage
"2" to peain DEMUNSTRATIUN ysane

Qo >

2 search iNn DrOArASS ..

There are / records about miscellanepous orpoarams in the

system

-Tyvoe one of the followiny nunbers in " "
"1" to QUALIFY your naed gf

“2" to DISPLAY all the records

-lo AUALIFY vour neen
Iyoe one or mora of the following numbers in " Y
senarating by conmas

You MUST tynma at laast ona

b A lanquaae




e E
; e
A
e
nen Area ;
0 > 3
1.2
=To furthapr JUALILFT L l anauaae LR
lvoa ane or mora 2f the tallawing numbers and/or letters
!
"n " "
‘.
“I* algol
“2" nascal
A" NUT to want qualify
Qo >
|
: l :
‘ {
| =lo turthar QUALILFY *t  area e 4
i i3
fyoe one or mara of the followrtng aunbers and/or letters i
i
)
in [T !
i
F
| 3
1 "1" softwaretool i
;
i "2" military
, """ MISCELLENEDUS other tnhan above {8
| e
| 5 8
| “A" NOT ta want qualify 4
| + 9
i !
| Qo ? |
1
Jo to nowe your Qualifications are the followina? i
1 =alghol
; 2 =softwaretool
=lyoe one at the tollowing numbers in " "
!
b B to DISPLAY records which meet vour !
» Qqualytications i
¥
| {‘
i3

ey =




“g* ro further RUALIFY
"3 to DELETE some of aualifications
"q"  to HSEGLN SUALIFICATION at the peainning

PRESERVING oresent qualitications

LSl HEL R far Othar than above

Qo >
2

P

3

F Uo to nows, vour AQualrtications are the followinas
1 =alaol (nas NO more qualarfication)

2 =softwaretool(has NU more qualiyfication)

‘

-Tvpe one of tne followina numbers 1n

"1" to DISPLAY records which meet your
qualifications
"2" to furtner QUALIFY
"3" to QELETE some of aualifications
"d4"  to BEGIN QUALIFICATION at the heainning
PRESERVING present nualifications
"

n" HELP for other than above

qo >

processina qualificartion: alaol
processing aqualitication: softwaretool
At tnis point reduced to Y 2 * records

IThere are * 2 +« records which meet Qualifications

-fyoe one of the ftnilowina numbers 1n " "

"1" to Stk recoras which meet Aqualifications




é to RETURN anc CHANGE vour aqualifications

ao >
1
[0 = recor i name descriotion
S5 | merqge i merqes H0 char long records according
to xey
125 | countinasert | sorts RO char lonag records according
to key
-Tvoe one ot tre followina numbers in " "
"1" to see itkRE intformation to find a specific
reccrd
Naw to RETHKN
Qo >
)

=Give only one of the ID Aumters which have been orinted

qo 2
125
ID = shere
125 see orof.Smith

=lyoe one of the followina numbers in " "
"I" to sea awHERE infoarmation to find a specific

record

"2" to RETURN

Jo to nowe vour Qualifications are the followinas




l=alaol (has 10 mare nualification) 4 records

A2=30ftwaretool (has ! more aualitication) 2 records

~lvoe one of the followina numhers 1n " "

"1" to LISPLAY records which meet your

i Qualirtications
"“2'  to further GQUALTFY

ST to DELEITE some ot aualifications

"a"  to REGIN QUALIFICATION at the beainning

PRESERVING oresent qualifications
"W HhELP tor other than above

ao >

-lyoe
one or more of the aqualification numbers which have
been oprinted on the screen just before, separating by
commas
(RN

n" MOT to want DFLETE

ae >

Up to nowe vour aualitications are the following:

l=alanl (has O mrore gualification) 4 records

=lvoa one af the tollowina numbers in " "

"t" to DISPLAY records which meet vour
aualifications

2"t further GUALITFY

1‘ .q“

I ——
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[

to DELETE  seme aualifications

"a"  to BSEGINM QUALTFICATTON at the beginning
PRESERVIIG present aualifications

"n" HELP for other than above

ao >

-lo Wial lFY vour neea
N
Tvoe one or more of the following numbers in " "

separatina by commas

You MUST tvoe at least ane

L lanauaqe
Bk area
ao >
2
-To turther QUALILFY tt  area A
Tvoe one or more of the followina numbers and/or letters
i A
“1" softwaretool
"2" military
"m"  MISCELLENEUUS other than above
"n" NUT to want qualify
Qo >
e

Ur to nowe your aualifications are tha ftollowynas
l=alaol (has VO more aualyfication)

2=military

'5“'
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e
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=Tvne one of the followina numbhers in

llll.

olan
" s"

“q"

to DISPLAY records which meet vyour
aualificatirons

to turtner QUALITFY

tn DELETE some of aQualitications

to BeGIN QUALIFICATIGN at the beainning

FRESERV!ING present qualifications

" h"

ag >

neELP for other than above

-To turther QUALIFY xx military A %

Tyoe one or more of the followina numbers and/or letters

in

"l“

navy

"2" arrforce

Q0 >

Uo to now,

1=alaol

2=navy

-Type one of the tollowina numbers 1n

“l“

"e”

NSII

n" NOT to want qualify

yvour qualifications are the followina;’

(has NOD more aualification)

" "
to DISPLAY recoras which meet your
Qualiticatiors

tn further QUALIFY

to DeLETE some of aualifications

55
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LT to BEGL YUALIFTCATION at the beainning

PHESERY MG present aualifications

"n"  rELP for other than above

processing yalification: alaol
orocessina aualitication: nmavy
At this pcocint reducea tc * 1| * records

There are * | * records which meet qQualifications

-Type ore of the following numbers in
"1" to SttE recorcs which meet qualifications

"2"  to RETURN ana CHANGE vour qQualifications

Qo 2>

1
b s record name agescription
190 § maviocation i\ lona ramnqe cruise

~lfype one nt the followina numbers in " "

"1" to see WHERE information to find a specific
record
L to RETURHN

ao >

Up to now~s your aualifications are the tollowing:’
l=3lanl (rhas N0 more aualarfication) 4 records

P=navy 2 records

~Tvoe one of the tollowina numbers in " "

-So-




1" to DISFLA records which meet your

quilirfrcations
“2* 1o further QUALIFY - i

"3" te DELETE some of Qualirfications

4" te KEGIN QUALIFICATION at the peainning
PRESERVING present aualifications
“KR"  HELP tor other than above
Qo >

help

Tyoe one of the tollowina numbers in " "

"1" to Ex1i ISIS and return to UNIX
"2" to BREGIN IS[S at the beginnina again
"3" to CONTINUE as you are
"d" to see more [NFORMATION about ISIS
Qo 2
1
ISIS has been loagea out

aoodbye, COme Aqain
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B ExROR MESSAGES

Ilne [HGKES svystem may orint EQUEL error messaqes with

error numhers and a little information during run time.
Explanations of them carmr be founad iin reference o6. EQUEL
errors arise when tne svstem relations are not in proper
torm. For example in one relation there may be a tuple
referencina a nonexistant dependent relation. This
condition may occur if the computer anes down or if the
user gives un in the migale of the add process. In order to
fix the system, the relations must be checked by the
manaaqer wusina INGRES agirectlv. (The UNIX commana "RESTORE
database name" should be issued whenever a crash occurs
adurina an [NGRES operation.)

There are other error messages which are orinted by
ISIS itselt due to wrong arauments qiven by the user. These
are all self exclanatary, and aive the user another chance
to type a correct araument. In some places, if the user
types the same wronq araument three times the system

terminates.

-S‘i-
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isismain.c

main() { /* forks one of the two [SIS orojrams =x/
int n;

IRt Velelks

printft("=Type one

ot thre followina numbers in \" \"\n");
print f(" A"I\" to SEARCH [SIS listinas\n\
\"2\" to ADD new listinas, DELFETE or MODIFY existina\
[SIS lystinas\n \N"3\" to QUIT ISIS\mao >\n");

n = aqeti();

it(n =2 1) ¢
1fC(i = fork()) == 0)({
execl ("isissrc","isissrc",0);
exitl);
}
wailt(xj):
}
1fin == 2){

1f1((y = tork()) == 0){

execl("isisadm","isisadm",0);
exit();
}

wailt(&j)s
}
it(n == 3)
exit();




}

SPC.Q
// Istructional Sottware Information System (ISIS)
// TNGRES aatanase aprplication
// This proaram coes SEARCH portion ot ISIS
// The other cart ot ISIS is in file adm.c which
//  coes AQPD, MODIFY ana DELETE functions
// Ihis ti1le has two includes:
/7 ] .encsrc.n 2. comeQ
// File com.c is common tor both oart of [SIS
// flaa=erase: erase stack! or not
extern c¢char ferase;
extern int rerasep:
main() {
introdt); /* prints IS8 introduction */
mnsrch(); /* main=search beqins &/
printf(" ISLS bas bteen loocaed out\n");
printf(" qoodby, come again\n");
na exit
}
introd() { /* prints introduction */
#2r  char *xisCl, *intra;
printf(" ISIS means Instructional Software Information\n\
Svstem, written at ANPS \n\
Axk when vou need help, at some kev ooint tyoe \"h\" to\
aet HELP **a\p aqoog luck\n");
crintf("\n For more information tyope \"yes\"\n\
Utherwise PUSH RETURN mREY\ngo >\n"):
intra = agreace();
yflinterad =2 'y') intohe ()¢
Aqais:
printf(" =lype cne of the followinas in \" \"\n\
Nl to bearn ACTUAL ysaae\n\
\"2\" to becin DENONSTRATION usaaelnao >\n"):
1sUl = areaonc ()
VECigl) =2 *1') |
nn inares 1sislU /7 invokes inares database named [SISO
1
ft(isOl == '2') (¢
sn 1tnares 1sisl  // invokes agemonstration database ISISI
1
trCis0) =2 "1V &R 1801 = '2')

{ printf("\nvrona

*/

introad()

} /% epa

araument; trv again\n"): qoto aqgais;’




mrsrchi) { /7« main=search; monitors search routine %/
EE char <rt;

rt = ‘e';

cvcle: /% is used to beain SIS acain »/

t = search()? /« cal)l main search routine */
€ (o S22 Y$4) rt = cylbrc(): /¢ in file com.q */
t¢ (et =22 *h' 1} prt =22 '"¢') aGoto cycle;
return,

} /C ena mnasechil) ~/

search() {
"4 char *Css *rtsy
-3 int trec, ns;
ns = 0; printf("search Iin oroaress «..\n");
trec = countl(trec):
printt("\n There are %Xad records about miscellaneous\
proarams 1n the svstem\n", trec):

aaansl:
printf("=lvece one of the foilowinag numbers in \" \"\n")?
printt(" \"I\" to QUALIFY your need\n\

wH¥e\” to DISPLAY a))l the records"):
it (rts 2= 'a') {
print f(" again\n"):
printft (™ \"3\" to EXIT ISIS and return to UNIX\n\
\"a\" to REGIN ISIS at the beainnina again\n");
¥
else printt(" \n")?;
rts = ‘'¢t';
aaains:
printf("go >\n");
¢s = areadc();
switchi(cs) |
case 'l1':
rts = amainl ()}
preak;
case '2':
rts = displl ()}
preak:
case '3':
rts = 'e'
break: o
1] d \ : e
AT R - B
treak:
case 'h':
rts = helpis()?
preak:
aefault?
if (ns < 3) { msaerl()? ns++; qoto agains; )}
else ovreak:

.
.

case

}
it (rts =2 '¢' (! rts 22 '4') Qoto aqansl;

returnirts);
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} /+ ena ot search routine */

countl() { // returns 3 of records in recordfile relation
us int octrec:
otrec = 0;
G& ranae of r 1s reccrdfile
au retrieve (otrec = cocun<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>