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CHAPTER 1
INTRODUCTION AND PROBLEM DEFINITION

Information processing is generally viewed as the manipulation and
organization of information in a purposeful way. The advent of computers
and thelr unique capability to store and manipulate vast quantities of
information has enabled great advancements in the development of
information processing systems. Most organizations, whether scientific
or business, are faced with the problem of an information explosion and
the computer is a very effective tool to help overcome this problem so
that more time may be spent on meaningful and constructive work rather
than on the tedious and irritating job of recrigving necessary information
each time it is needed. Numerous information processing systems covering
a wide range of areas such as the military, business, industry, medicine
and education have been successfully developed and implemented., The basic
objective underlying all these syséems is to access the relevant information
in as short a period as possible and to present it to the user in the form
he desires.

It was with this objective in mind that the Exam Generation System
was developed, and it is hoped that it would assist faculty or anyone
assoclated with the teaching profession in constructing exams for their
courses. This system will enable a user to create a database of questioms
and answers for a particular course, and torobtain a formatted printout of
the questions by merely specifying the numbers of the questions he wishes

to appear in an exam. The formatted exam will have answer space alloted for



each question and this allocation is controlled by the user. An output with
the solutions for the questions is also provided for the user's reference.
There might be criticism from certain quarters about such a system as
it could standardize the contents of the exams being generated. To counter
this, updating of the database has been made very convenient and the user
can make changes whenever he wishes to. This should hopefully lead to a
dynamic and healthy system.
The factors governing the design of the system are listed below:
1) It is general purpose in the type of data to be accomodated with
a restriction on the record size (which could be modified by the
user) .
2) It enables the user to create a database on an auxiliary unit
of his choice by supplying the data in the prescribed format.
3) 1t enables the user to add or delete data entries to the
database.
4) It enables the user to obtain three types of printout.
- (1). A printout of the masterfile,
(11) A printout of the exam consisting of the questions
retrieved on his request.
(iii) A printout of the exam along with the solutions to the
questions.

5) It operates in a batch environment,

SYSTEM ENVIRONMENT

The system uses the IBM 360/50 at the Computing Center, Kansas State
University, with peripheral umnits such as disk, tape, card reader and
line printer. The system is written in PL/1l, and the database is a direct

access, regional (3) file with undefined length records.



CHAPTER 2
SYSTEM DESCRIPTION

2.1 Introduction
The Exam Generation System is split up into three programs:
(i) Program QACREAT - To create the database
(i1) Program QAUPDAT - To update the database
(iii) Program QAPRINT - To retrieve and print the questions
specified for the exam,
These programs are invoked by the cataloged procedures QUIZGENC, QUIZENU
and QUIZGENP.

Program QACREAT accepts character data from cards and processes it in
accordance with the format code before storing it in the database. The
database is initially created on disk and then moved to tape,

Program QAUPDAT updates the database, i.e. adds or deletes data entries.
While adding, the data is to be processed in the same way as while creating
the database. The question numbers identifying the records to be deleted
" are read in from cards and the source keys generated. The database is
moved to disk updated and then moved back to tape.

Program QAPRINT retrieves questions identified by the question numbers
which the user specifies. It then formats them and prints out the examina-
tion and the examination with solutions. A printout of the masterfile is
also provided if the MASTFIL option is turned on.r

The outline of the system is shown in the next section.



2.2 OUTLINE OF THE SYSTEM
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2.3 DATA BASE CREATION
The database is created by invoking the cataloged procedure QUIZGENC
which accepts character information punched on cards and operates on it
according to the format code before storing the informati;n in the data-
base. The database is a direct access, keyed, regional (3) file with
record length undefined. The reasons for choosing regional (3) organization
are discussed in a later part of this chapter.
The procedure for creating the database can be thought of as consisting
of the following main steps:
1. Reading in data from cards.
2. Operating on the data according to the format code for
convenience and efficiency while storing.
3. Generating a source key which will enable direct retrieval
-of a record when needed.
4. Storing the processed information in the database.

5. Moving the database to a tape unit.

Step 1: The data is read in from cards, 80 characters at a time. End

of each data entry is indicated by the symbol $END.

Step 2. Two format codes 'U' and 'D' which determine the form in which

the question is to be printed are available. A default code value of 'D'

is assumed in the event of the user not specifying a format code. Format
code 'U' indicates that the user wants his data on each card to be repro-
duced on a fresh line without suppressing the blanks preceeding the
information on a card. Format code 'D' indicates that all blanks preceeding

and following the information on a card can be suppressed and that the



information need not begin in a fresh line, The maximum length of
the line is fixed at 50 and hence when reproduced it will have as many
50 character lines as possible and the remaining information placed, left
justified in the line.

It is convenient to store and manipulate the information pertaining
to a question in a single logical record. To enable this the data read
in, is first operated upon. It is also desirable to conserve storage
space by suppressing blanks preceeding and following the relevant informa-
tion on a card. In the case of format 'D', the relevant information from
a card is isolated and concatenated with information on successive cards
of the data entry since data on a card need not begin in a fresh line.
However in the case of format 'U' it is necessary that a special character
'@' be inserted on the disk and tape records at the right of the information
-from each card indicating the beginning of a fresh line. Also, in this case
the blanks preceed}ug the information on a card are left intact since this
is useful for data in the form of a program where the logical structure is

to be preserved.

Step 3: The database as mentioned earlier is a regional (3) organization.
The major advantage of this over other types of database organizatiomns is
that it allows control over the relative placement of records. The source
key which identifies each record can be thought of as having two logical
parts, the region number and a comparison key. The rightmost eight
characters of the source key make up the region numbér. The question number
is assigned to the data entries in the ascending order and servee as the
comparison key. An algorithm which derives a region number from the question

number is designed in such a way as to optimize the use of space within the



dataset. Duplicate region numbers will occur, but their only effect may be
to lengthen the search time for records with duplicate region numbers,
The algorithm used is a hashing technique which translates the question

number to a corresponding unique memory location, i.e.,
Region number = MOD(Question number/10).

The question number concatenated with the region number forms the source key
of each record. This algorithm generates tenm records with identical region
numbers. Since each region number corresponds to a track on the disc, the
2314 unit with a track capacity of 7244 bytes will accomodate ten records,
with an average length of 720 bytes. If overflow occurs, the system searches
the next track until it finds empty space. It is advisable to limit track

‘overflows for efficiency in execution.

Step 4: The processed information along with question number, space code,
and the format code is stored in the database in a location determined by

the source key.

Step 5: The database created on disk is then moved to a tape unit specified
by the user, IBM utility program IEHMOVE performs this operation, and since
the devices are not compatible, it unloads the database maintaining the

regional organization and then moves the database.

Additional features:

1, If any of the codes (space or format) are omitted, then a message
indicating the default value assumed for a data entry is printed

2. A listing of the masterfile of questions and answers is provided
to the user in the form in which they will be reproduced when

retrieved forlgenerating an examination.



2.4 DATA BASE UPDATING

The database can be updated by invoking the cataloged procedure
QUIZGENU. Two update operations, ADD and DELETE, are available. Also the
number of data entries to be added or deleted has to be specified. All
update operations are performed on disk, and the dataset has to be moved
to disk from tape and after updating moved back to tape.

The procedure for adding a data entry is the same as that described
in Section 2.3, except that steps 3 and 4 are performed by a subroutine,
ADD. The question numbers assigned to the data entries are in sequence
with the numbers already existing in the dataset.

The procedure for deleting a data entry can be thought of as consisting
of the following steps:

1. Reading in the question numbers identifying the records to

be deleted from cards.
2, Generating source keys using the hashing technique described
in Section 2.3.

3. Deleﬁing the records identified by the source keys.

Subroutine DELETE performs steps 2 ;nd 3 and is passed the question numbers
read in through an array arguement.

The update operations are to be specified in the PARM parameter passed
to the PL/1 main procedure. The data specified in the PARM parameter field
can be up to 100 characters long and must be enclosed in quotation marks.
Section 3.4 of the user's manual contaiﬁs a detailed description of the
parameter specification, The PL/l program scans the PARM parameter and

isolates the operations specified for that particular run.



Additional Features:

1.

3.

A-message indicating the question numbers added or deleted is
printed.

A listing of the updated masterfile of questions and answers
is provided to the user in the form in which they will be
reproduced when retrieved for generating an exam.

An ON KEY condition is enabled to take care of errors in
specification of question numbers by the user while deleting
data entries. A diagnostic message is generated informing
the user that the data entry referred to does not exist in

the dataset.

10
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2.5 EXAM GENERATION
An exam can be generated by invoking the cataloged procedure QUIZGENP.
The name of the dataset from which the questions are to be retrieved and
the tape unit on which it resides are to be specified by the user. Also,
the print options which are explained in detail in Section 3.4 of the user's
manual should be specified by the user., However, a default value of QUESFIL is
assumed ' in the event of the user not specifying an option.
The procedure for gemerating an exam can be though of as consisting
of the following steps:
Step 1. Reading in the question numbers identifying the records
to be printed out for the exam. |
Step 2. Generating source keys using the hash technique described
in the earlier Sectiom 2.3.
Step 3. Retrieving records corresponding to these source keys and
fofqatting the information in a record according to the
format code. )
Ste; 4, ‘frinting the exam providing answer space for each question
in accordance with the space code.

Steps 1 and 2 have been described in earlier sectioms.

Step 3: The record retrieved contains the information which has been
pre-processed while creating the database. Hence the formatting operation
differs depending on the type of format specified for this record. In the
case of format 'D', the record is broken into as many 50 éﬁaracter blocks
as possible and the remaining information padded with blanks to the right
to make up a 30 character block., These blocks are printed out successively
in Step 4,and answer space is provided by skipping a number of lines, which

is determined by the space code before printing the next question.



12

In the case of format code 'U', the record is searched for the special
character '@' and the information preceeding each '@' moved to a block
of 80 characters. Blanks are padded at the right if the informatiom is
less than 80 characters. These blocks are printed out in the same way as
in the previous case in Step 4.

The questions, when printed out, are numbered serially starting with 1.
The title information is printed out if provided and also an 'EXAM #'

and "DATE'.

Additional features:

1. A printout of the questions along with their answers is also
provided to the user each time an exam is generated. This
option is turmed on by default,

2. A printout of the masterfile can be obtained by turning the
MASTFIL option on Section 3.4 of the user's manual contains
more details.

3. - If the user specifies a question number refering to a record
which does not exist in the dataset, a diagnostic message is

generated.
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KANSAS STATE UNIVERSITY

USER'S MANUAL

FOR

QUIZGEN

Programmed by: KOKA RAVINDRA

ABSTRACT

QUIZGEN is a set of PL/1 programs which is designed to enable:

1)

2)

3)

Creation of a database of questions and answers on
an.éuxiliary unit,
Updating of the database created.

Generation of a formatted exam.

TABLE OF CONTENTS

1, Introduction
2, JCL requirements
3. Parameter description

4. Data formats
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INTRODUCTION

1, This manual is designed to provide the user the rudimentary information
required to utilize the programs QACREAT, QAUPDAT, and QAPRINT which are
invoked by the cataloged procedure QUIZGEN. These are a set of programs

in PL/1 which enables the user to create a database of questions and answers
on tape by providing the data on cards, and then to retrieve questions from
this database to generate a formatted exam with answer space provided for
each question., It also enables the user to update the database by providing
the necessary control and data.

Program QACREAT reads in the character data punched on cards and, after
operating on it, stores it in the database. The name of the database created
and the tape unit on which it is to reside should be specified by the user.

Program QAPRINT will access the database created by the previous
program and will retrieve those records which the user identifies by
specifying question numbers, The exam is generated by this program and
will congist of the retrieved questions, It will also provide the user
with a printout of the exam with solutions for his reference. Print options
are discussed in detail in Section (3.4).

Program QAUPDAT will add or delete data entries. The update operations
and the data should be specified by the user. The program provides the user

with a listing of the updated masterfile,



JOB CONTROL LANGUAGE (JCL) REQUIREMENTS

2. The Job Control Language (JCL) necessary to utilize the programs
discussed in Section 1 is listed below. The wvarious parameters on the
EXEC card, the MOVE and COPY control cards and the data formats for

the three programs are described in Sections 3 and 4.

Program QACREAT:

//Jobname JOB (see KSU Computing Center User's Guide)
7, EXEC QUIZGENC,NAME=xxxx,[S=yyyyl,
/! TAPE=uuuu, [PARM.CREATE="wwww']
//CREATE ,SYSIN DD *
data (questions and answers)
/*
//MOVE .SYSIN DD #
- PMOVE DSNAME=xxxx,TO=TAPE9=uuuu,FROM=2314=111111
I*
The parameters in square brackets are optional and if omitted, default

values which are explained in Section 3, are assumed.

15



Program QAUPDAT:

//Jobname JOB (see KSU Computing Center User's Guide)
!/ EXEC QUIZGENU ,NAME=xxxx,TAPE=uuuu,
// PARM,UPDAT="wwww'
//MOVE ,SYSIN DD *

PMOVE DSNAME=xxxx,T0=2314=111111,FROM=TAPE9=uuuu
/%
/ /UPDAT .SYSIN DD *

data

/%
//MOVE2,SYSIN DD *

PMOVE DSHAME=%xXxx,TO=TAPE9=uuuu,FROM=2314=111111

I1*

16
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Program QAPRINT:

//Jobname JOB (see KSU Computing Center User's Guide)
/l ’ EXEC QUIZGENP ,NAME=xxxx,TAPE=uuuu,
1/ [PARM.PRINT="wwww"']
/ /MOVE ,SYSIN DD *

BCOPY DSNAME=xxxx,T0=2314=111111,FROM=TAPE9=uuuu
I1*
//PRINT.SYSIN DD *

data (question No's of the questions to be printed out)

I*



3.1 NAME=xxxx

3.2

NOTE :

EXAMPLES :

S=yyyy

EXAMPLES :

18

PARAMETER DESCRIPTION

Where xxxx is the name of the dataset which is created by
invoking the cataloged procedure QUIZGENC consisting of the
data provided by the user. This dataset will be moved to
tape and saved for future use, The name of the dataset
should be specified while invoking any one of the cataloged.

procedures QUIZGENU, QUIZGENP and QUIZGENC.

The name should be enclosed in apostrophes if it contains

any special characters.

1) NAME = QUES600

2) NAME = 'CODPO7.BREWER'

Where yyyy is the space parameter and specifies the space
to be allocated for the dataset being created by QUIZGENC.
It is optional and if omitted a default value will be

assumed,

The space value has to be enclosed in apostrophes. The
default value is (1000, (15, 10)) and will accommodate 15

data entries with an average record length of 1000,

1) s = "(IRK,(1,1))°

2) s = '(cYL,(1,1))'



3.3 TAPE=uuuu

EXAMPLES :

19

Where uuuu is the volume serial number of the tape unit on
which the dataset is to reside. The dataset is initially
created on disc and then moved to a user specified tape umit.
The tape unit number should be specified while invoking any
one of the cataloged procedures QUIZGENC, QUIZGENU or

QUIZGENP so that the dataset can be accessed.

The number should be enclosed in apostrophes, if it contains

special characters.

1) TAPE = 000506

2) TAPE = '2400-6'

3.4 PARM OPTIONS

The PARM parameter can be used to pass information to
the program steps in the cataloged procedure. The
various options provided in the three programs are

described below.

Program QACREAT (QUIZGENC)

NO TITLE

EXAMPLE :

This option is provided so that the user need not provide
title information for his database, if he chooses to. This
option is to be passed to the CREATE step of the cataloged
procedure QUIZGENC and has‘to be enclosed in apostrophes.
If omitted, it is assumed that title information is being

provided by the user.

PARM.CREATE = 'NO TITLE'
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Program QAUPDAT (QUIZGENU)

ADD

DELETE

NOTE:

EXAMPLES :

(1)

(11)

(1i1)

This option enables the user to add data entries to his
database, The number of data entries to be added is to
be specified and the format for that is 'ADD= égf where
no is an integer number, If no is omitted then 1 is

assumed, This option should be passed to the UPDAT step

of QUIZGENU.

This option enables the user to delete existing records from
his database, The number of records to be deleted is to be
specified, just like in ADD and the format is 'DELETE=no'
vhere no has the same meaning as before. This option is
also passed to the UPDAT step of QUIZGENU. If no is omitted,

then 1 is assumed.

If both options ADD and DELETE are specified, then they
should be separated by commas, There is no restriction on
the order in which they are to be specified. At least one

option has to be specified.

PARM,UPDAT = 'ADD,DELETE'

This indicates that one record is to be added and one to
be deleted,

PARM.UPDAT = 'ADD=3'

This indicates that three records are to be added.
PARM.UPDAT = 'ADD=2 ,DELETE=4"'

This indicates that two records are to be added and four

deleted.



21

Program QAPRINT (QUIZGENP)

MASTFIL

QUESFIL

NOTE :

EXAMPLES :
)
(i1)

(1i1)

This option enables the user to obtain a formulated listing
of the masterfile of questions and answers, in ascending
order of the question numbers. This option is to be passed
to the PRINT step of the cataloged procedure QUIZGENP and
has to be enclosed in apostrophes. This option is turned

off by default and has to be enabled.

This option enables the user to obtain a formatted exam and
also a listing of the exam with the solutions. This option
is turned on by default and has to be specified only if the
default option is being overridden by the user, This also

is to be passed to the PRINT step in QUIZGENP.

Specification of an option overrides the default option.

PARM.PRINT = 'MASTFIL'

PARM.PRINT = 'QUESFIL'

PARM.PRINT = 'MASTFIL,QUESFIL'

In (i) the masterfile listing will be provided and in (ii)
the formatted exam and the formatted exam with solutions
will be printed out. In (iii) both the printouts of (i)

and (i1) will be provided.
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3.5 MOVE and COPY control cards:

¥MOVE
PCOPY

XXX

uuuu

NOTE :

DSNAME=xxxx ,TO=TAPE9=uuuu ,FROM=2314=111111

is the name of the dataset to be moved and is the
same as that described in Section 3.1,

is the vnlume-serial number of the tape unit to
which the dataset is to be moved. It is the same

as that mentioned in Section 3.3.

MOVE deletes the dataset from the device from which it is
being moved.

COPY leaves the dataset as it is on the device from which

it is copied.
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DATA FORMATS

4.1 Program QACREAT (QUIZGENC)

Title Information: This information is optional and if supplied,

should precede all other data. The information consists of the following:

1. Course number
2, Course title

3. Name of the Instructor.

It should be in the above order and the information should be enclosed

in apostrophes. The course number should nof be longer than seven characters,
The course title and Instructor's name can be of any length. If the user
chooses to omit any of the information, then he should place a blank in

that portion, --The NO TITLE option should be turned on if he chooses to

omit all title information.

EXAMPLES:
'286-600"' 'DISCRETE STRUCTURES''R.K.BREWER'

'286-600' 'p' 'R.K.BREWER'

DATA ENTRY

The title information, if provided, should be followed by the data
entries which consists of sets of questions and answers. Every question
gshould start in a fresh card but may start in any column. The last card
in the set of cards pertaining to a partic;lar question and answer should
contain SEND, If there is no blank space on the last card, then an extra

card with $END in it should be included. The format code, space code and
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answer are optional and can be omitted if the user chooses. The format
for specifying these is given below,

The format code should be a single alphabetic character and the space
code should be an integer number. They should be preceded by two ampersands,
if specified. The format code should always precede the space code if both
are specified. If an answer is being supplied, then it should be preceded

by &ANS.
FORMAT CODE: &&U or &&D

U indicates that the user wants his data to appear exactly as he
has punched them on cards. Preceding blanks will not be suppressed.
D indicates that the user wants his data to appear in consecutive
lines with 50 characters in a line. All preceding and following
blanks in a datacard will be suppressed.

If the format code is not specified by the user then it defaults

to D. 7

SPACE CODE: &&number

The number can be any integer number and indicates the number of lines
of blank space required for the solution of that particular question.

1f the user <ves not specify a space code, then it defaults to 2,
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EXAMPLES :
1) U &&5 WHY IS THE SKY BLUE &ANS BECAUSE
(&T IS NOT RED $END I
(i) r/£b3 WEY IS THE SKY BLUE $END l
(111) [//’uar 1S THE SKY BLUE $END

4,2 Program QAUPDAT (QUIZGENU)

There are two data formats corresponding to ADD and DELETE operatioms.

ADD: The data format is the same as that described in 4,a except that

there is no title information.

DELETE: The question numbers of the questions to be deleted are to be
specified and they should be seperated by blanks. They should

"start In a fresh card and can be continued on successive cards.

NOTE: The data for ADD and DELETE should be in the same ordér as specified

in the parm option of QUIZGENU.

EXAMPLES :

(1) For PARM.UPDAT='ADD,DELETE=3' the format would be
Card 1 WHY IS THE SKY BLUE $END

Card 2 5 6 8
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(ii) For PARM,UPDAT='DELETE=4 ,ADD' the format would be

Card 1 5 6 8 10

Card 2 WHY IS THE SKY BLUE S$END

4.3 Program QAPRINT (QUIZGENP)

The data consists of the question numbers which are to be printed
out for that particular exam. The question numbers should be
seperated by at least one blank and should start in a fresh card.

They can be continued on successive cards.

EXAMPLES :

(1) 1 4 10

Questions 1, 4 and 10 of the masterfile will appear in the

exam in this case,

(1) A1 8 25 10 12

Questions 11, 8, 25, 10 and 12 will be printed out in the exam,.



APPENDIX A.l

This is the output obtained by invoking the cataloged

procedure QUIZGENC. It shows the masterfile created.

27



ILLEGIBLE
DOCUMENT

THE FOLLOWING
DOCUMENT(S) IS OF
POOR LEGIBILITY IN

THE ORIGINAL

THIS IS THE BEST
- COPY AVAILABLE



NATA
DATA
DATA
DATA
DATA

DATA

[[¥]
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MESSAGES

FORMAT COPE NOT SPECIFIENG,DFFAULTS TO N

SPACE COLE KOT SPICIFIEN,NSFAULT VALUe ASSUMED

SPACE COUE NOT SPECIFIFDLOCFAULT VALUE ASSUMED

SPACE AND FurRMAT CODES NOT SPECIFIED.DEFAULT VALUES ASSUMED
SPACE AND FPRMAT COOZS NUT SPECTFIED.DZFAULT VALUES ASSUMED

SPACE COCE HOT SPECIRIED,DEFAULT VALUS ASSUMED
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DISCHRETE STRPUCTUFES

1) wellT5 A PL/ZY1 ALGOSITHE 70 CREATE A DJUABLY LINKLD LIST.

21 T17: PR NBTIOMNS (A]N);

nCE A CHAPLL)
LALL STaTy
GFT LIST{a);
1=4rK{A)s
PUT LISTLA,I)F .
AAs GIET LISTILA):
I=LUK{A):
PUT LISTCA,I):
IF 140 THEN
I=MAL(A); A
PUT LTST(A,T}: -
GOTO AA;
START: PeNC;

OCL (TeJeKeLINKIC21DZ,2)) FIXEN BIMARY STATICS
DCL A CHARI%),y (WORDX{uzluuvl) CHARLZG) STATIC:

LINK=03;
x:l !;
T+J=03
K=13
FETUAN;
Luxs EPTPYLAIPFTURNSIFIXED BIND;
I=1:
WA N=A3
REL: IE wWaRN=X{1) THEN
KETUANIT) :
IF wa=nh»X{I) THEN
K=23
ELSE
‘K=l
TF LINK{I,K}=0 THEN
PETURN(=1):
ELSF .
1=LINKI(I K}
‘GOTO RE:
MAK 2 EMTRY(A)RETURINS(FIXED RIN);
WORND=A%
J=J+13
X{J)=wlRD
LINKIT ¢X)=J3
ETURNIJ) §
ESD START3
END TT

.

I58 Q2 l{"l AT lcl tr}l lEl IDI
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FafoBRLWE

F% THE FNTRY "LHK® TS ALW2ZYS USED, 3NTH 1% SFARCHING THE LIST X ann £/
FEIN £0NTNG T 1T, WHTw AM O TTEH 1S T0 AT ADDEDR T3 THE LIST, LIK 1S %/
JEIRVEKF DY, IT A MINYS RFTULFN 1S CATALNED, THE TTEM IS KUT JN THE %/

Z=ELIST ant ~A%X IS IMVCYID, ADDIMG THE ITE% TP THe LIST.

FECOPLFS JF A wWOCD MAY NAT RE PUT UN THE LIST,

MUTIPLF */

®/

A) GIVEM THT ABQVFE CODE, WHAT SORT OF LIST NGES IT BUILD? {4 PYS)

2
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B) GIv=t, THL FOLLGAINS INPUT THAT IS ASSUMED AUDED TG THE LIST OMF ITEW
AT A TI™Ey GRAPH THr ESULTANT LTST.. {4 °TS)

MEJCPXDRWTSKAZ

3) GIVEN STNRAGE ALOCKS 0OF 335042000 AND 1650 UNITS, KESPECTIVELY, WOULD THE
REST FIT O« FIRST FIT STEATISY ALLMOA THE WAXIMUIY ALLGCATIONS GIVEN REQHESTS NF
1033y 2Jcde ANTD 3230 UNITS, RESPECTIVELY? WHICH IS USUALLY THE 2CST STKATEGY
ACCORDING TH KRUTH?

Al (1.5 PTS)

R) {1 PTS)

4) GIVE LPCIA JokK ), IF A IS THF MATRIX GIVEN, AND IF EACH N3OE OF TWE 1I9JHO IS ,
WORDS L IMGy ASSYMING THE NIDES ARE STORED COGNSECUTIVELY IN LEXICOGRAFHLIE ORDER
CF THE INDICES., N=4, ¥=5, J=2, K=3 {10 PTS)

5) GIVEM THZ FOLLALING LIST, GRAPH IT AND GIVD A MIMORY REPRESE'TAT] M USING HEADE
Dy SIHNGLY LINKFD, HOKN=-CICPCYLAR LIST REDRESENTATION, (9 PTS) L=( sLy 2N, 4 :{ :L)
) = tIN)e 20))

6 GIVFM THT FOLLTWING Thers
A} THEZAS IT I POUST mR00F, {9 PTS)
R} GIv® THT P 3+ TEDC NOOE CORYAINING F, (HINT: #,%,2 ARE BIE,POS E £2ME)
(2.5 PTS) .
C) GIVF Tuc PRF AMD END OwNER TFAVERSALS OF THE TREE. (4% PTS)

T WHICH OF THZ FALLOWING DO NOT MATCH?
SYUNIHEAT -
wOIUN 2 UNATIC -
GIPLIEMOTION
PLACF:SENTTHENT
MINDSHAYSTACK



APPENDIX A.2

This is the ocutput obtained by invoking the cataloged

procedure QUIZGENU, It shows the updated masterfile,

31



DATA

DATA

DATA

DATA

DATA

DATA

MESSAGES

SPACE CNDE NNT SPECTFTEN.DEFAULT VALUE ASSUMED
R HAS BREEN ADDED TN THE DATASET
9 HAS REEN ADDED TO THF DATASET

SPACE CODE NOT SPECIFIED.DEFAULT VALUE ASSUMED
10 HAS BEEN ADDED T& THE DATASET

FNRMAT CODF NOT SPECIFIED.DEFAULTS TO D

11 HAS BEEN

ADDED TN

SPACE AND FORMAT CODES

12 HAS BEEN

ADDED TO

SPACE AND FNRMAT CODES

13 HAS BEEN

ADDED TO

SPACE AND FORMAT CODES

14 HAS BEEN

ADDED 7O

THE

DATASET

NOT .SPECIFIED.DEFAULT. VALUES ASSUMED

THE

NOT
THE

NOT
THE

DATASET.

SPECIFIED.DEFAULT VALUES ASSUMED
DATASEY

SPECIFIED.DEFAULT VALUES ASSUMED
DATASET

32



286_600

1)

2y TT:

PROC OPTINNS [MAIND;
DCL A CHAP({1l):
CALL START;
GET LISTIA):
I1=MAK{A):

PUT LISTU(ALIF

GET LISTIA):

I1=LUK(A);

PUT LISTLALI);
IF 1<0 THEN
I=MAK([A);

PUT LIST(A,1);

GOTO AAs

START: PROCS

WRITE A PL/1 ALGORITH¥ TO CREATE

DISCRETE STRUCTURES

A DOUPRLY LINKED LIST,.

DCL {I1+JsKyLINK(D:100,2}) FIXED RINARY STATIC:

DCL A CHAR(¥),
LINK=03;
X=* 3
1+J=0;
K=13:
RETUZNS
LUK:
1=1;
WORD=AS
F WlRD=XI(1
RETURNIIY:
IF WORD>XI(1]
K=2;
ELSE
K=13

REzZ

(WORD,X(0:100).) CHAR(30) STATICS

ENTR=: {AJRETURNS{FIXED BIN);

} THEH

) THEN

IF LINKI{I+K)=0 THEN

RETURN(-1)3;
ELSE .
T=LINK{I+K}
GOTO RE:
MAK:
WORD=Aj3
J=J+1;
X{J)=WORD;
LINK(I.K)=d3
RETURN{J};
END STARTS
END TT3
tAL IB. 1cr p0 lD'

1Ce VE?

-
*

ENTRY{AJRETURNS(FIXED BIN)}:

tDe

/%= THE ENTR2Y TLYK® 1S ALWAYS USED, BATH TN SEARCHING THE LIST X AND

/*IN ADDING T3
FEINVOKED,
L TST ANY MAX f5 INVOKFED,.
/*COPTES NF a WGAD MAY NOT

I1Te WHFN

A} Glvedt THE AROVE CODE,

It & MINUS RETIRN

&N ITEM [S TN AE ADDED TN THE LIST, LUK IS

15 OBTAINED,
ADDING THE ITEM YO THE LIST.
RE PUT ON THE LIST.

THE ITE™ IS 40T ON THE
MUTIPLE

WHAT SORT OF LIST DOES IT BUILD? [& PTS)

*/
*/
*/
*/
*/

33
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B) GIVEN THE FOLLOWTNG TNPUT THAT IS ASSUMED ADDED TO THE LIST ONE ]TEM
AT A TIME, GRAPH THE RESULTANT LIST. (4 PTS)

MJQCPXDBWTSKAZ
3) GIVEN STORAGE BLOCKS OF 3093,20C0, AND 100D UNITS,y RESPECTIVELY, WOULD THE
BEST FIT O FIRST FIT STRATEGY ALLOW THE MAXTMUM ALLOCATIONS GIVEN REQUESTS OF

1000, 20C3, AND 3300 UNITS, RESPECTIVELY? WHICH IS USUALLY THE BEST STRATEGY
ACCORDING TO KNUTH?

A) (1.5 PTS)

B) __. (1 PTS) . .

4) GIVE LOCHA J.K ), IF A IS THE MATRIX GIVEN, AND IF EACH NODE DF THE 1I9JHO IS
WORDS LONG, ASSUMING THE NODES ARE STORED CONSECUTIVELY IN LEXICOGRAPHIC ORDER
OF THE INDICES. N=4¢ M=5, J=2, K=3 {10 PT5)

5) GIVEN THE FOLLOWING LIST, GRAPH IT AND GIVE A MEMORY REPRFSENTATION USING HEADE
Ds SINGLY LINKED, NON-CIRCULAR LIST REPRESENTATION. (9 PTS) L={ :Ls My 5 { zL)
} N={ 2IiN), :l)]} .
&) GIVEw THF FOLLNWING TREE:
4) THRTAD IT 1N PUST CRPER, {9 PTS)
R} GI1VE TdZ P$ OF THE NODS CONTAINING Fe (HINT: %,$3,8 ARE PRE,PD5 £ END)
{2.5 PTIS}H
£) GIVE THE PRE AMD END CRDER TRAVERSALS OF THE TREE. (4 PTS)

m WHICH OF THE FOLLOWING DO NOT MATCH?
SUNZHEAT - :
MION:LUNATIC -
GIRL:EMOTION
PLACFE 3SENTIMENT
MIND:HAYSTACK . : 5

8) IF THE FOLLOWING TREE IS ADDED TO THE RIGHT OF THE TREE IN 10,
A} GIVE THE NATURALLY CORRESPONDING BINARY TREE TO THAT FOREST. (4 PTS)
B) GIVE THE POSTORDER SEQUENTIAL REPRESENTATION OF IT.

9) GIVEN THE FOLLOWING CODE AND DATA,
DEVICE:PROC OPTINNS {MAIND:
DCL AFRAY (121) CHAR (1)
DCL (N,0P) CHAR (1)3
J| K=51=
A:GET ENIT (OP) (A{1))3
IF Op=* ' THEN GOTO L99;
1F OP>*B* THEN

DOos

PUT LIST (ARRAY(K)):
K=K-13

GNTO Aj -
END;

GET EDPIT (N) (A(1)):
IF OPCER® THEN

[HiLH

K=K+l3

el et
CVMPAUNCPD OO WN
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ARRAY{K)=N3 17

END3 18

ELSE 19
00; : : 20

‘ ARRAY(J)=N; 21
J=J-13 : 22

END; ) ' 23

GOTO A; 24
L99: : 25
END DEVICE: ? 26

AlB2CDA3A4H5BACBTASCDCCC -
A) GIVE THE FORMAL NAME OF THE DEVICE IT SIMULATES, (2.5 PTS.}

B) GIVE THE QUTPUT RESULTING FROM THE INPUT STRING GIVEN, ASSUMING THAT A
MEANS INSERT AT END X, B INSERT AT Y, C DELETE AT X, D DELETE AT Y, (& PTS)

C) CAN THE INPUT ITEMS, DISREGARDING THE LETTERS BUT RETAINING THE ORDER
OF ITEMS, BE PEaMUTTED TO 72456837 (5 PTS)

D} IF LINES 14, 19-23 ARE REMOVED, WHAT WOULD THE DEVICE BE CALLED?
(2.5 PTS)

E £ F) WHEN THEY ARE REMOVED, WHAT ARE THE ANSWERS TG 18 AND 1C ABOVE?
{4 PTS AND 5 PTS) -

10} GIVEN N=7 AND BASED(II=TOP{1)=L —-C FOR ULK=I<=N AND BASE(N+1)=L -C, C=2 aAND
L =L /C IS 1¢0« WHAT WILL HAPPEN GIVEN THE FOLLOWING ACTINONS TAKEN SEQUENT-
1ALLY? INDICATE A NORMAL INSEPTION OR DELETION WITH THE LETTER I CR D. OVER-
FLOW AKD UNPDERFLOW WITH 0 OR U, ASSUME REPACKING WILL TAKE PLACE WHEN CALLED
FOR, {4 PTS5)
13__
D3 __
14__
18__
D8__
D4&__
17__
Dl__
| -
13__

11) DESCRIBF PARTIAL ORDERING (IN OTHER WORDS, WHAT IS A PARTIALLY ORDERED SET?}
(& PTS)

12} GIVEN TWO DISJNINT CIRCULAR LISTS, L1 AND L2 POINTED TN RY PTR1 AND PTR2 RESPEC

TIVELY,y SHOW THE INSFRTION OF L2 AT THF RIGHT OF Ll. 1SE L1=A,RyCoD AND L2=E,.F,
GeH. BE SURE TN SHOW ROTH THE REFORE AND AFTER D]JAGRAMS, INCLUDING THE POINTERS

« (10 PTS)
“13) WHY IS THE SKY BLUE? : ,

ANS: BECAUSE IT [S NOT RED



14)
ANS:

WHO IS THE PRESIDENT OF THE U.S?
RICHARD NIXON

36



APPENDIX A.3

This is the output obtained by invoking the cataloged procedure

QUIZGENP. It shows the exam printed and the exam with solutions.
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FILE TD AE PRINTEDN NJOT SPECIFIED.QUESFIL ASSUMED
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286_600 DISCRETE STRUCTURES R.K.BREWER

EXAMY DATE:

1) GIVEW STPRAGE BLOCKS OF 3QCC,2200, AND 1000 UMITS, RESPECTIVELY, WOULD THE )
BEST FIT NR FIRST FIT STRATFGY ALLOW THE MAXIMUM ALLOCATIONS GIVFN PEQUESTS OF
100Gy 2GCC, AND 320C UNITS, RESPECTIVELY? wWHICH IS USUALLY THE BEST STRATEGY
ACCNRDING TO KNUTH? : .

A) (1.5 PTS}
B) (1 PTS)
2) WHICH OF THE FOLLOWING DO NOT MATCH?
SUNIHEAT
MOONILUNATIC
GIRL:EMOTION
PLACE:SENTIMENT
MINND:HAYSTACK
3) GIVEN TKHD FOLLCWING CDDE AND DATA,

DEVICE:PROLC OPTIONS (MAIND:
NCL ARRAY (121) CHAR (113
DEL (N,0P) CHAZR ({1)3
JeK=513
AIGET ERTT (OP) (50113
IF OP=* ' THEN GOTO L99;
IF OP>'8' THEN

D03

PUT LIST (ARRAY(K)):

K=K-13

GOTO A;

END;
GET EDIT (N} (A(1)}):
1F OP<'RY THEN

NS b ot ot s ot (sl st Pt ot s
OV~ NP WNERO DOt NSWRN -

DO3

K=K+13

ARRAY (K1=N3;

END;
ELSE

DO;

ARRAY(J)=N; 21

J=J-13 22

END; 23.
GOTOD A 24
L99: 25
END DEVICE;: 26

A1R2CNA3A4RSRACRTABCDCCC
A} GIVE THE FORMAL NAME OF THE DEVICE IT SIMULATES, (2.5 PTS.)

81 GIVE THF NUTPUT RESULTING FROM THE INPUT STRING GIVEN, ASSUMING THAT A
MEANS JNSERT AT END Xy B INSERT AT ¥, C DELETE AT X, D DELETE AT Y, (4 PTS)
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€) CAM THE INPUT ETEMS, DISREGARDING THF LETTERS ARUT PETAINING THF DRDER
OF ITEMS, RF PERMUTTED TD 72456832 (5 PTS)

D} IF LINES 14y 19-23 ARE REMOVED, WHAT WOULD THE DEVICE BE CALLED?
2.5 PTS} : )

E & F) WHEN THEY ARE REMOVED, WHAT ARE THE ANSWERS TO 18 AND 1C ABOVE?
(4 PTS AND 5 PTS)

4} GIVEN TW0 DISJOINT CIRCULAR LI§T§| L1 AND t2 PCINTED TO BY PTR1 AND PTR2 RESPEC
TIVELYy SHOW THE INSERTINN DF L2 AT THE RIGHT OF Ll. 15E L1=A.BeC,yD AND L2=E,F,

GeHe BE SURE TO SHOW BOTH THE REFORE AND AFTER DIAGRAMS, INCLUDING THE PCINTERS
« 110 PTS)

51 WHY 1S5 THE SKY BLUE?



41

286_600 QANSFILE

1) GIVEM STORAGE BLNCKS NF  30J0C,2000, AND 1000 UNITS, RESPECTIVELY, WOULD THE .
BEST FIT OR FIRST FIT STRATERY ALLGW THE MAXI%UM ALLCCATIOMS GIVEN REQUESTS OF
1500y 2000s AND 3200 UNITS, RESPECTIVELY? wWHICH 15 USUALLY THE BESY STRATEGY
ACCORDING TO KNUTH?

a) (1.5 PTS) )
B) (1 PTS)
2)  WHICH NF THE FOLLOWING DO NOT MATCH?
_ SUNZHEAT '
MODONZLUNAT IC o .
GTRL:EMOTION _ .
PLACE : SENTTMENT
MIND: HAYST ACK

3) GIVEN THE FOLLOWING CODE AND DATA,

DEVICE:2R0C OPTIONS {MAIN): 1
NCL ARPAY (101) CHAR ({1)3 2
ncL (N,0P} CHAP (1) 3
Ja¥=513% 4
A:GET EDTT (OP1 (AC1))s . S
IF OP=* * THEN GGTO L99: 6
« {F -OP>TBY THEN 7
DOs 8
PUT LIST (ARRAY(K));: -]
K=K-13 . 10
GOTO A: . 11
€nng ) 12
GET EDIT (N) {AL1)); - . 13
IF OPCY'BY THEN 14
DO 15
K=K+l3 _ 16
ARRAY (K]} =N; ! 17
END3 B 18
ELSE ? . 19
DOs 20
ARPAY (J)=N; 21
J=J4-13 - . 22
END; 23
GOTD A; : 2%
L99: 25
END DEVICE; ? 26

Al1R2CNA3A43586CBTABCDCCL
A} GIVE THE FORMAL NAME OF THE DEVICE IT SIMULATES,y (2.5 PTS.}

B) GIVE THE DQUTPUT RESULTING FROM THE INPUT STRING GIVEN, ASSUMING THAT A
MEANS INSERT AT END X, B INSERT AT ¥, C DELETE AT Xy 0 DELETE AT Y, (4 PTS})
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C} CAN THF TMNPUT TTFMS, NDISRFGARDING THF LETTERS BUT RETAINING THE ORDER
OF ITEMS, BE PFEMUTTED TO 72456332 (5 PTS)

D) IF LINES 14, 19-23 ARE REMOVED, WHAT WNULD THE DEVICE BE CALLED?
(2.5 PTS)

E £ F) WHFN THEY ARE REMOVED, WHAT ARE THE ANSWERS TO 1B AND 1C ABOVE?
(4 PTS5 AND 5 PTS)

41 GIVEN TwnD DISJOINT CIRCULAR LISTS, L1 AND L2 POINTED TO BY PTR1 AND PTRZ RESPEC
TIVELY,y SHDW THE INSERTICN OF L2 AT THE RIGHT OF Ll. 1SE L1=A,8,C,0 AND L2=E,F,
GeHe BZ SURE TO SHOW BOTH THE BEFORE AND- AFTEK DIAGRAMS, INCLUDING THE PGINTERS

. (10 PTS)
5) WHY IS THE SKY BLUE?

ANS: BECAUSE IT IS NOT RED



APPENDIX B.1

PROGRAM QACREAT
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PROCEDURE
QACREAT
DECLARE
VARIABLES
ZERD CHECK GT.ZERD
INPARM
W
v Y
BREAD TITLE PLACE '$°
INFORMATION IN RECORD
FROM SYSIN
PLACE FINAL
QUES. NO IN
LOCATION WITH
EEY MAX.KO
4
CALL
WRITE DATA :
ENTRY OX REFMTR
FILE KOKA

END PROCEDUR!



KSU'S PL/1 NEATENER ANN PRECOMPILER

{SURSCRTPTRANGE,, STRINGRANGE }:DACREAT :

/%

PENCLINPARPMIOPTICNS(MAIN]

*/

R A AR A A F L A RN BT ARF AT NI TG AS IR AR N L FANE T T RI LT TRACINE R T RS h A f

I+

THIS PRAGRIAM S NFSIGHEN T3 ACCEPT NDATA FEUTRIES WHICH LONSISTS

7% OF SETS NF QUFSTINYS AND AMSWERS, LMD TO PRUCESS THEZY ACCORDING

/=
e
1%
Fi
I*
Fi i
I*
Fid
VL]
I*
I
FL
=
Ix
F i
7%
/%
/=
P i
/=
FiJ
=
=
I
/%

TN THD FA24AT AND SPATS CONRES, THE PRICISSFDY INFCRYUATION IS
THEN STAREN IN & PEGIOMNALI3) DIRFLT DATAS=T. THE PRIGRAM ALSO
PRAVIDES THE USEF WITH A FORMATTED LISTING NF THE DATASET
CREATED

AN JBTINON "ND TITLE?® CAN 3F PASSED TO THIS PROGRAM THROUGH
THE PAPRM PARAMETER AND THIS TELLS THE PROGRAM THAT NG TITLE

%/
&/
x/
®/
*/
*/
&/
*/
*/

INFORMATIAON IS RFING PEOVINED BY THE USER. IF THIS OPTION IS NOT*/
TURNMED NN, THENM TH® TIYlz INFORMATIUON IS READ IN FIRST AMD STORED®*/

IN A SPcClat LOCATION wWHICH IS DENOTED 8Y THE KEY *INFQGOWCLIC',

OTHERWISE THE CHARALTER t¢* IS PLACED 1IN THAT LOCATION,
INDICATING NN TITLE INFORMATION

THE PRAOCESSING UF THE DATA ENTRIES IS DONE AY A SUBROUTINE
FORMATR WHILH RETURNKS TH® PROCESSEN [MFORMATION THROUGH THE
ARGJEMENT DATA. ARGUEMENT DONE WHEN TURNED ON INDICATES END OF
FILE

A QUTSTINN NUMRFR TS ASSIGEND TO FACH DATA ENTPY AND A REGION
COXIESPINAING T THAT NFTIRMINMED, THE QUESTION NUMRER
CONTATERATEN JITH THZ REGIIN FOCIMS THE KEY FOR THE RECOPD,

T2 As WATTTEN CUT M DISK

SUHALAUTING SCFMTP IS CALLFD WITH VYAST TURNED ON AND THE DTHER

=/
%/
*/
®/
xf
=/
*/
L7
*/
*f
*/
*/
*/
*/

*/

A= p}TMENTS 28 YymMIES, THIS IS RECAUSE ONLY THE MASTERFILE PRINT %/

/% DT 153 REQUIRCD ANND NOT THE OTHER PRINT OUTS.

Fil
f=
¥
FE
/=
Fad
=
/=
F i
F 2
A
re
I
F &
/=
I
fe

DEFINITION OF SOME VARIABLES

FMT_DNES: _SENCE CUFS_NN AND REGION AR CHARACTER VAQIABLES,
INT_QUES 1IS- USED FNR TNCREMENTING QUES_*D-FACH TIME
-A DATA ENTRY IS READ IN AND ALSD TO DTERMINE THE
REGINN
TYRLY1,OVRLY2:= SIMCE RECORD 1/3 D77ZS8 NOT PERMIT A VARYING
STRING 1M A STRUCTUSRE,IVARLYL IS OVESLAID NN DATA
AND THE NICFSSARY [MFDRMATION MGVED TC THE STRING
oveLY2. OVRLY2 IS WRITTEN ON TD THE REGIUNALI3)
FILE,XCKA,

KTYSAY:I- THFE HIGHEST QUESTION NIMRER 1S SAVED IN A SPECTAL
LGCATION WITH THE KEY 902000009020 SO THAT WHILE
UPNATING, IT (AN R RETRIEVET AND USED FOR GENERATING
QUESTION NUMASERS TR SEQUENCE

Kaghes= DIRCCT KFYIN BERINALL3) FILF,

%/
»/
*/
*/
*/
x/
*/
*/
x/
*/
/
=/
*/
*/
%/
*/
%/
&/

jttxﬁ;¢t$ﬂhnt:‘litttxkni:*ﬁt*#tt#*#&s*f¥t##ﬁ#=¢#ttttltttttt*#**‘t“lf
- .

/=

NOL IKNKAY FILE RICOSND KEYED ENVAREGTIMALIZ)):
e 1 NATA,
2 QUrS_NO FHAPE3Z) INIT(°000%),
? FORVAT_CONE CHAR({L ),
7 StafF _(OOE RIN FIXeED(1S),
. 2 DIUFSTION CHAR(45.)) VAR
DCL INTER FIXED [ECIS)RFGIDY CHARIB)

*/

PAGE

Ll e O T e e e e e o e e Rl e S e O S O TP I VI Sy Sy S WP Ry W R
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REATL:

FINISH:

KSU®S PL/I NFATENFR AND PRECOMPILER

NCL TWELYL CHAR(4506) BASFN{P),0OVRLY2Z CHAR{4506) VAR;
ACL INT_NUES FIXED DICI5).KEYSAV CHAR(3);
DL IMPARM CHAR(13D) VAR,
1 GEML_TNFN,
2 COUBSE_NG CHAR (T},
2 CTURSF_WAMFE CHAR(100)} VAR,
2 INSTRUCTOR THAR[25) VAR,
THFD CHAR(Z) IHTITICINF®),MAX_NO CHAR{3) INIT(*000"'):
DCL GONE BIT(1) INIT('D'B);
NCL NUMMYY CHAR{Z),DUMMYZ2 BIN FIXED INIT(O),
MAST AIT(1) INIT{*1'RB}:
OPEN FILE(KNKAINIRECT QUTPUT RECORD:
PUT EDITUI'MESSAGESYI({COLISC).A);
PUT SKIP(4);: - "
P=ADD® {DATA ) -
1F LENSTH{INPARM)~=0 THEN
no;:
NYPLYZ2=%8";
RFGION=" 0*s

WRITE FILEIKOXA)FROMIDVRLYZ2IKEYFROMIINFO| IREGION) ¢

GNTO0 READ]1:
END:

GIT LISTUCOURSE_ND,COHRSE_NAME , INSTRUCTOR] 3
CVPLYZ=COURSE_NOT JCOURSE_NAME}1"ar | JINSTRUCTOR:
REGINN=' 0's
nEITE FlLttKnKAIFROM!DVnLYZIVFYFRGF(INFD!!REGIGNF-
TALL FORVATEIDATALDNNE)

iF DIME THEN

GITO FINISH:
GET STolMGIOUES_NOIEDITSINT_QUESI{FI3));
INT_QUES=TNT_SQUES+1;
PUT STRINGLAUES_MOIENT THINT_QUESI(F{(3))3
INTER=INT_QUES/103
PEGIGN=TNTERS
L=LENGTHIJQUFSTION) ;
NVRLYZ?=SUBSTRIDVRLY1,s1.+L+6);
WRITc .FILE{KNKA)FROM[OVRLY2}IKFYFRU¥(QUES_NO| JREGION):
GPTO READ];
REGINN=* [+ LI
KEYSAV=QUIFS_NO3
WRITE FILEIKNKA)FRAM(KEYSAVIKEYFROM{MAX_NOJIREGION);
CALL REFMTR{DUMMY] ,DUMMY2,MAST)
END QACREAT:

Pt ot i b Pt i et et et pd et S N N P e Bt et e G G LD W W KRR P et et gt b e gt s B et (el et s et g

PAGE
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APPENDIX B,2

PROGRAM QAUPDAT
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SAVE FINAL
QUES KO OF

K=K+1

E=K+1

48



KSU®'S PL/I NFATEKER AND PRECOMPILER PAGE 3

(SUBSCRIPTRANGE, STRINGRANGE ) sQAUPDAT:

I®

PROCIINPARMIOPTIONS{HMATIN]

®/

’*##8%#*#***#*###*tt#*t***3#*!#"‘*#*‘*‘#*&3###*#tttttﬁ#t#t*#*t*#*‘tf

FE
1%
I=*
I*
FE
J&
FiL
Fad
F L
/%
1%
¥ L
/*
Fi
/%
I=
F i
Fi
¥
Ik

7*
"
1%
i
=
i
Fi
F i

THIS PRNAGRAM IS DESIGHED TO PERFNRM UPNDATE NPFRATIONS AS
SPECIFIED IN THE INPAFM PARAMETER, THz OPERATIGNS TO RE PERFOR
MED ARE ISDLATEN FINM INPARM AND STORED 1IN AN NPERATION FIELD
AND THE NUJMBER 0OF TIMcS EACH UPERATION IS TO BE PERFORMCD IN A
COUNT FIELD.

THE ANDITION COF A DATA ENTPY IS DONE BY INVDKING SUBROUTINES
FORMATR AND AUD, FORMATR FIRST PRNCESSES THE INFNRMATION ACCOR
NDING TD THE FARMAT ANN SPACE CODES AND ADD WRITES IT OUT ON TO
THZ FILE AFTEP ASSIGNING A QUESTION NUMBER AND DETERMINING A
REGIDN -

DELETION 1S DDOME RY INVOKING SUBROUTINE DELETE,PASSING THE ARR
AY OF QUESTIONN NUMRERS, THE QUESTIONS CORRESFONDING TO WHICH
ARE TC BE DELETED,AS AN ARGUEMENT.

SUBRNUT INE REFMTR IS5 INOKED WITH MAST TURNED DN AND THE OTHER
ARGUEMENTS AS DUMMIES ,TO OBTAIN A PRINT OUT OF THE UPDATED
MASTERFILE

i

DEFINITION OF SOME VARIABLES

OPEQATION: 1S AN ARRAY OF CHARACTER STRINGS AND CONTAINS THE
-DPEPATINNS SPFCIFIED IN INPARM, '

HD: IS AN ARRAY CONTAINING THE KUMBER OF TIMES THE GPFRATIONS
HAVE T() BE PERENRYEN, THIS IS IN CORRESPONDENCE WITH ARRAY
CBERAT NN . '

QUES_ARRAY: CONTAINS THE ARRAY DF QUESTION NUMBERS AND IS THE

" ARGUEMENT PASSEND YO DELETE,

*/
*/
*/
*/
L4
&/
*/
*/
*/
*/
*/
*/
*/
*/
®/
=/
*/
x7
*/
*/
*/
*/
*/
®/
*/
&/
*/
L 74

FEEE IR R SR A IR R R F IR ST R FE et r ke sk dh kR e et e R bR AR b Fhe bbbk % f

I *x

DCL INPAPM CHAR(102) VAR,JJ RIN FIXED INIT(O},

&/

K RIN FIXED INITI1),0PERATION{S) CHAR{&6]) VARNI(S5) BIN FIXED,
- COUNT FIXED BIN(15),QUES_ARRAY{25) CHAR(3)},CARD CHAR{BO) VAR;

DCL 1 NATA,
2 QUES_ND CHAR{3),
2 FORMAT_CODE CHAR(1l,
2 SPACF_CODE RIN FIXED,
2 QUESTINN CHAR(4500) VAR;
NCL ADD ENTRY(PDINTER,CHAR(3),RIN FIXED);
DCL DELETE ENTRY ({%) CHAR{3),FIXED RINI15),CHAR({3));
DCL MAX_NT CHAR{3! INIT{'5O0%),
REGION CHAR(S) INITL® 0')3;
DEL MAX_KEY CHAR{3},KEYSAV CHAP(3);
DCL P POINTER,EQ RIN FIXED INIT(O):
DCL KOKA FILE RECORD KEYEN ERVIREGINNAL(31),

L RIN FIXED,NPNNF BIT(1),2_COUNT FIXED DEC(S);
OCL DUMMYLI{1} CHAZ[3),DUMMYZ BIN FIXED INIT(O),
MAST RIT{1}) INITI'1'B);:

ON ENDFILE(SYSIN)

GOTO FINISHS ;

OPEN FILE(KDKA)DIRECT UPDATE:

*PUT ENIT(*MESSAGES? J{CIL(50),A(B) )
PUT SKIP(4)3

P=ADDR (PATA): ‘.

et ol ol ol o R e e e e e el e ol R e e e e e e e el e e e e Ry e R e N R R
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RFAND FILF{KNKA)INTO(KEYSAVIKEY{MAX_NOLIREGION];
MAX_KEY=KEYSAVS
LEN=LFENGTH( IMNPARM) 3
IF LEN=0 THEN
DOs

PUT EDIT('ERROR:UPDATE UPERATIDN NOT SPECIFIED,PROGRAM TE

RMINATED®* JISKIPL,COL(10),A);

GOTD 0QUT:

END:
% =/
ftlttttittttt***t*#***#ttttt*ttt#!*lt##t¢!¢#=tttttit$#l#t#ttttttttit[
J* THIS SECTIDN OF THE PROGRAM SCANS INPARM TO ISOLATE THE UPDATE %/
/7% OPERATIONS SPECIFIED RBY THE USER. OPERATIGNS ARE PLACED IN AN */

/* BRRAY FIELD . Y
[*t*#t**tt%*‘**‘##tt#t‘#!t‘**#*‘*‘#*#***tf**‘gﬁtttttﬁttttt#t*t*tt***f
7* : */
COMMA: J=TNDEX{INPARM,%,?)3
1J=1J+13
IF J=0 THEN
DO;

EQ=INDEX{ INPARM, %=}
1F EQ=0 THEN
DO3
NO(TJ)=13
OPFRATICN{1J])=INPARMS
GNTN CHECK:
END;
OPERATIONITI) = SUﬂ<TRlINPARN,1.-0-1l.
KO(TJ)=SURSTRUINPARMGEQ+],LEN-EQ) 3
GOTN CHECK:
END3
E0=INDEX(SUBSTRIINPARM,14J=11,"=7)3
1F EQ=0 THEN
no;
NO(TJ)=13
OPERATION(IJ)=SUBSTRLINPARMy1 s =113
~ GOTO CONT:
END3
NO(IJ)=SURSTR{ INPARM,EQ+1,J-{EO+1)]}};
OPERATINN(1J)=SURSTR{ INPARM,1,EQ-113
CONT:  INPAPM=SURSTR{INPARM,J+1);
LEN=LENGTH{ INPARM) ;
GCGTO CAMMAS
CHFCK: IF K>1J THEN
GNTO FINISH:
_IF NPERATION{K}='ADD' THEN
GOTN PROCESS]:
QUES_ARRAY="' 3

ISO' :
/s */
/tt*:zts:aaat:atat*st¢¢tttatttt1*stttttatt;t#ttast:*scs:ttt:stttttttl
/* PELETING DATA ENTRIES */
% THIS SECTINW 0F THE PRNGRAM INVOKES THE SUBROUTINE DELETE */
7* PASSING NUES_AYRAY,ANN THE SIZE OF THIS ARRAY. =/
fttttt#tt#tttttstttt*t####tttttttttt‘#tttt#tltt#lt#ttttttttttttt-tttl

" 7 : */
PROCESS2: IF T=MKITHEN -
GOTO INVOK3

TN N P et e gt et et et s ek ) N NS PN et et e bt et W W W W N P W W W W T I I U0 8 W I e e e e et et e 1 e D L WD TN e e
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GFT LDIT(CARD)(COL(1),A(RD])):
LODP: IK=VERIFY(CARD,* *);
IF IK=0 THEN
pos
INVOK : CALL DELETEIQUES_ARRAY NO{K)MAX_KEY);
K=Kel3
GOTO CHECK;:
END 3
I=1+13
CARD=SURSTRICARD,IK};
BLANK=TNDEX{CARD, " *);
IF BLANK=0 THEN
DOs
LOC=4-LENGTH{CARD} ;
SUBSTRIQUES_ARRAY(I),LOC)=SUBSTRICARD,1};
G070 PROCESS2:
END3
LOC=4—[BLANK-1}; .
SUSSTRIOUES_ARRAY(T),L0C)=SUBSTR{CARD 1 ,BLANK-1);
CARD=SUESTRICARD, PLANK+1);

GOTO LOOP;:
1* */
At Lt b2 k2] ARSI AR R RIS r IR R AR RSk v g SRk k sk kg k f
’* ADDING NATA ENTRIES */
7% THIS SZCTINN DF THE PRO5SRAM TNVOKES SUBROUTINES FORMATR AND =/
7% ADD WHICH PZRFORM THE NECCESSARY PRGCISSENG AND THEN ADD THE */
7% RECORD %/
FRdErx KA AN E TR R PRI AT L F TN AR IR R TR A RN Sk R a LRk S
I* ° x/
PROCESSL:

COUNT=13

Q_COUNT=03

0N WHILE(CDUNTC=NOIK]) ) 3
PUT STRINGIQUES_NOIEDITIQ_COUNTI(F(3]));
COUNT=COUNT+1:
CALL FORMATR{DATA,DONE);
Q_COUNT=0_COUNT+#L3
L=LENGTH{(ODUESTION)
CALL ADN(P,MAX_KEY,L})3:
EMD;
K=K+13
GOTN CHECK;
FINISH: KEYSAV=MAX_KEY;
REGINN="? 0*:
QEWPITE FILE(XOKA)FROM{KEYSAVIKEY(MAX_NN]IREGION]);
CALL REFMTRIDUMMY1,DUMMY2,MAST )
ouT: END QAUPDAT:

hinodr-h-Ho-havatohaNIUh}ﬁo-h-ﬂ.ah-Hadr'Hrnhlwt-hlwlﬂulUl»thnur-UIu\»ulurUh-M
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PROCEDURE
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SCAN INPARM
FOR PRINT
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(SURSCRIPTCANGE . STRINGRANGE ) :QAPRINT:

Fi

PROCCINPARMIUPTIONS (MAIND S

*/

FRER TR FERF ARSI EE ISR SRR RS RSN ET SN R STG S Sk b h kv ek bk ke ok S

r*
=
=
I
F
e
/%
I
I
IS
I
7
/%
I
7%
7%

THIS PROGPAM IS DESIGNED TO ACCFPT THE QUFSTION NUMBERS
SPECIFIED RY THE USFR AND T9 STNRE THEM [N AN ARRAY, THE
PROGRAM THEN INVOKES THE SURROUTINE REFMTR PASSIKG THE ARRAY
0F QUESTION NUMBERS AS AN ARGUEMFENT,AND THE SUBRROUTINE REFMTR
GFMERATES AN EXAM,AN EXAM WITH SOLUTIONS AND A PRINTOUT OF THE
MASTER FILE.IF REQUESTED.

THE PRINT OPTIONS CAN BE PASSED TO THE INPARM PARAMETER TN THE
PROC OPTIOMNS (MAIN) STATEMENT THROUGH THE EXEC CARD INVUKING
QAPRINT. REFER TO THE USER'S MANUAL FOR A.DETAILED EXPLANATION
OF THE PRINT OPTIONS.

MAST TS SET TO BIT{1) IF MASTFIL IS SPECIFIED IN INPARM,

NOTE: A PRINTOUT OF ONLY THE MASTERFILE CAN BE QOBTAINED BY NOT
SPELIFYING ANY QUESTION NUVBERS AND BY PASSING MASTFIL IN
TNPARM

*
*/
./
*/
./
&/
*/
*/
*/
.
*/
%/
*/
*/
=/
./

JEENIEEEERIREEEREX X EXREEX AR PR IAFR R FEFATEGREER RS IR S bR REEh s TR TR TR S

1%

DCL INPARM CHAR{10J) VAR.RET_KEY(25) CHAR[3) INITI(® s
MAST 8I{T(1) IMNMIT(*N*8),(J,L0C) BIN FIXED,.
(1.,K) RIN FIXED INIT(0),CARD CHAR{BO) VAR;
ON-ENNFILELSYSIN)
GOTN INVOK;
IF LENGTHUINPAPM]}=0 THEN
e

PUT EDITI*FILE TO BE PRINTED NOT SPECIFIED.QUESFIL ASSUME

DY J{SKIPLCNLIS)4A)S
GOTO KEYS3
END3
JsINDEX{ INPAPM, 7 ,7);
IF J=0 THEN
Dos : ’
MAST={ "MASTFIL*=INPARM}:
IF MASTY THEN
GOTO INVOK:
GOTO KEYS:
END;
MAST="1'8B3;

KEYS: RET_KEy=¢ 93
RLANDP: GET SNETICARDICALIBD)):
LnoP: K=VFRIFY[CARD," *});

IF ¥=0 THEN
GOTO RLANDPS
T=1+1:
CARN=SURSTR{CARD,K};’
J=INDEX(CARD," ®)}

IF J=0 THEN
D03
LOC=4=LENGTH{CARD) 3
SURSTR{#ET_KEY(]1)4LOC)}=SUBSTRICARD,11);

- GNTO RLONP; .
= END3
LOC=4~(J-1)¢2
SURSTR(RET_KFY{I),LOC)=SUISTRICARD,1+J=1);

x/

h‘ﬂ\ﬂulh'ﬂlﬂhl”l*ﬁ'hlﬂlﬂﬁ‘hlﬂﬁﬂu’f-’u'wl“h'Uldhlw\”hiﬂtﬂhlhtﬂhlHt;hiﬂ.ﬂhlh.dh“dlihiwidﬁorﬂwrdhﬂﬁl-
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TNVOK:

CARD=SUBRSTR(CARD,J+1)}3;
GOTO LDOPS

CALL REFMTR(RET_KEY,1,MAST);

END

QAPRINT;

PAGE

e et
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r* - o */
f#t*tt!*ttt#t*tttt#t##ttltttt###t#&t*ttt#tttttt*t#t#*#ttttt#*ttttt##I
/% SUBROUTINE FORMATE IS PESIGNFD TN RFAD IN DATA ENTRIES WHICH L7
f#* APE IN THE FOPY NOF A QURSTIUN AND ANSWERIDPTIONAL) AND THEN */
7% TN DROCESS 1T ACCNRDING TN THE FORMAT ANY SPACE CLDES. THE */
/% PROCESSED INFORMATION 1S THEN RETURMED THHOUGH THE STRUCTURE »y
/% DATA WHICH IS PASSFD AS AN ARGUEMENT. ARGUEMENT A IS BRITH(1) */
f% AND IS TURNFD NN WHEN &LL'THE DATA HAS RFEEN READ IN. */
It*ttttt##ttt#tt#t*tt#tttttt#itt#tttt!t#tttt!tttttt*tt*ttt*tt#tttitt[
/% ——— %/

(SUBSCRIPTRANGE, STRINGRANGF) : FORMATR:
PROCIDATA,A)3 ,
DCL 1 DATA, .
2 QUES_NMNO CHARI[3), " )
2 F_CNDE CHAR(1),
2 S_CNDE BIN FIXED,
2 QUES CHAR(®) VAR;
DCL INT_OUES FIXED DECIS),A BIT(1):
DCL CARD CHAR(S8J) VAR,SAVCARD CHAR(BG) INIT(Y *),SIGN BITI(1l):
NCL (REGIN,CU%J,T) BIN FIXED,FLAG BIT(1);:
NCL SIGNAL BIT(1) INIT{*Q"B);
ON ENDFILE(SYSIN)
GOTO FINISH3 .
INT_QUFS=QUES_ND+13 .
1=0;
J=13
QUES=" *; -
FLAG="0O'"R: . s B
SIGN="1"R3 T e ’
P */
7% Utk kRgawLkr ket arirtAs s rnkib kRS ank kR k ke ko gk ok t[
/* THIS SECTINN NF THE PPNARRAM CHECKS THE FORMAT AND SPACE CODES  */

/% BY SCANNING THE FIRST CARD OF THE DATA ENTRY FOR *EE'. IF »/
/* ABSENT,THEM DEFAULT VALUES ARE ASSIGNED AND APPRDPRIATE */
/% MESSAGES ORINTFED OUT,. ®/
F3 XFREERIEIEFALLALEFLENRRICR RS RRRERE SR AFRFRVRRFRA RS RReIRANEEE &/
/= - : %/
Loae: GET EDIT(CARDI{CALI1),A{B0))3 = i

ANDz K=INDEX{CARD,"EE") 3 ) —

IF =0 THEN : :
DO;

IF~SIGN THEN. - - —- R
Los

PUT EDIT(’DATA*,INT_QUES,"SPACE CODE NOT SPECIFIED.
DEFAULT VALUE ASSUMED*)(SKIP(2),COL{5)sA{&)FI2),XI(

2)4A);

S_CODE=2%

GOTO LOOPL:
. EMND: —

PUT EDTT{*DATA",INT_QUES,"SPACE AND FORMAY CODES NOT SPEC

IFTED.DEFAULT VALUES ASSU“EU'I(SKIPIEIQCQLI51 A(4)4FL2)eX
(2),2)%
F_CODE="0D"; : T
S_CODE=2; =
~ GOTD LOOPL;
END 3 TTTTTT
IF SUBQTR‘CARH.K§2|1’='U' THER
po; — .-

WA W W W W W W WA T A Y N Bl pedt e g e et ek ek et et et et et P et il et Gl el e et Pt Pt el e G Pl e el P et et et o g
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FLAG="17R;
F_CONE='U"3
GOTO CONT;
END;
IF SIGN THEN
DO3
PUT EDITI'NATAY,INT_QUES,FORMAT CODE NOT SPECIFIED.DEFAU
LTS TO D')I(SKIP(2),COLI5),A04),F(2},XI2),A);
F_CNDE="D'3
END3
1J=VERIFY(SUBSTR(CARD,K+2+2},*01234567894);
1F 1J=0 THEN
no;
S_CODE=SUBSTR{CARDK¥242)3
CARD=SURSTR{CARD 4K+4)
END3
ELSE
IF 1J=2 THEN
Doz -
S_CODE=SURSTRICARDyK+2,1)3
CARD=SURSTR{CARD,K+3}3
END3
ELSE
pag
PUT EDIT('DATA®,INT_OUES,* IMPROPER SPACE CODE SPECIFIE
DeDEFAULT VALUE ASSUMED® HUSKIP{2),COLU5)5AL41,F (2] 4XI(2
1oA):
$_CODE=23
ENDs
6970 LOOPY:

CONT CARD=SUBSTR{CARD,K+3};

FE .
7%
I*
/%
/%
I
1%

Fa.
FL.
FL.
f*x

SIGN="0%B}
GOTO AND:
»/
t 2 2323332 L 23RS Rt Ri iRt iR SIS iR IR SRS xf
THIS SECTION SCANS FDR THE SPECIAL SYMBOL 'SCSND' WHICH kY
INDICATES THE END OF INFURMATION FOR A DATA ENTRY AND TURNS */
SIGNAL TMN,IF IT FINDS YSEND', */
PR P332 ER L R 2 R TR RS R R 2R E 22 22 R PR PR E R R R bR iRt Y *xf
®f
RLOOP: GET EDIT(CARDI(COLIL1),A(BO)):
LONPL: EOD=INNDEX(CARD,*$END® )3
IF EON==0 THEN
L0 H
. IF EOD=1 THEN
GNTN FINITO:
SAVCARN=SURSTR[CARD,1,EQN=-1}3%
CARN=SURSTRICARD,1,EO0D-1);
- SIGNAL="]1"R}
GOTO LAST:
END3
SAVCARD=CARD;
LAST: CuvJ=03
. %/
XSS EB P A SRR RNORERFER R SRR AR ET SRS AR T ke e A n kxR Sk bk ek kEk «f
THIS SELTION DE THE PROGRAM PROCESSES INFORMATION ON A DATA s/
CARD ACCORDIKG TO THE FORMAT CODF. IT SUPPRESSES PRECEEDING =/
AND FOLLDWING BLANKS IF THE CODE IS *D' AND BUILDS UP A *f

i
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7* LOGICAL RECONRM AY CONCATENATING INFOPMATION FROM SUCCESSIVE
f* CARDS NF A NDATA CNTRY, IT SUPPRESSES ONLY FOLLCOWING BLANKS

/% IF TH= FORMAT CODE IS 'U' AND ALS?) PLACES THE CHARACTER 3!

I* AT THE [NN OF INFORMATION ON EACH CAPD.

J% FEXEXEBEREXEFRERSARARTRRREFRES R R AR R RS SR DL KR PR RF AR 2 LR SR SR RE

I*

LooP2:

LOOP3:

FINISH:
FINITO:

BEGIN=VERIFY(CARD," ")}:
FEGIN=BEGIN~13
TANS=INNEX(CARD, YEANS)
1=VERPIFY(CARD,® #}3
IF 1ANS~=0 THEN
TANS=TANS-13
IF 1=0 THEN
DO -
_ IF BEGIN=0 THEN
) 1F FLAG THEN
QUES=QUES| | SAVCARD|}*a3"'s
ELSE
QUES=QUES] | SAVCARD;
ELSE
IF FLAG THEN
QUES=QUES| | SUBSTRISAVCARD, IANS+1,CUMJI ] *a";
ELSE

&/
x/
*/
x/
*/
»/

QUES=QUFS||* *||SURSTRISAVCARD,BIGIN,CUMJI-FEGIN];

IF SIGHNAL THEN
GOTO FINITO:
GGTO RLOOP:
END3
CARD=SURSTRICAARD,1);
J= INDEX(TARD,* ¢);
CUMI=CtIMI+J+]1-23

IF J=0 THEN

DO:

CUMJ=B0;

GOTO LOOP3:

END; '
CARN=SURSTR(CARD,.J)
GOTO LIOP2; ,
A="1'B; ] -7

END FORMATR;

ot e ot b B W AW W N P W WSS NAAVAS ARV S WA N A o bt gt ot bt ot et ot gt ot
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{SUASCRIPT2AMGE, STRINGRANGE } : ADD:
PROC{QM_KEY LEN}S -

I* */
= : ’ =/
fttt*t&*it**#tttttltttttﬁ*t*t*t$t$t$$tt#stttt##ttttttti##tttt#*t#t*t[
F SURROUT INE ANN ACCESSFS THE INFUORMATION POINTED TD BY THE *f

J* ADPGUEMCMNT O WHICH IS5 A POINTFR TO THE STRUCTURE DATA AND AFT =/
/= ER ASSIGNING A QUESTINN NUMRER,WRITES IT QUT ON TO FILE KOKA, *f

/7# OVRLY! AND OvVRLYZ2 ARE USED AS RECORD I/C DOES NOT PERMIT */
/% VARYING SYRUCTURE ELEMENTS ®/
% A MESSAGE INDICATING THE QUESTION NUMBERS ADDED 15 PRINTED */
/* out */
J= ARGUMFNT LEN IS THE LENGTH OF THE QUESTION AND ANSWER SO THAT x/
F* THE NCCTSSARY INFORMATION WILL BFE MOVED TD OVRLY2 */
ftt*ttt**;tttttlslt*#ttt#ttstttt:tt#tttt*ttt#ttt*tttat!txtt#*t*tt!#*l
r= %/

PCL Q POINTER, INTER FIXED DEC{5),REGION CHARI(S8I],
OVRLY1 CHAR{4576) BASEDI{Q),OVRLYZ CHAR(4526) VAR,
O_ND CHARI[3),LEN BIN FIXED,
M_KEY CHAR{3)3:
GET STRINGIM_KEY)EDITU(INTER)(F(3)):
INTER=INTER#1:
PUT STRING{M_KEYIEDIT(INTERILF{3));
INTER=INTER/103
RFGION=INTER; ° e
OVRLY2="_KEY| | SUBSTRIOVRLY1y4sLEN#3)3
Q_NC=M_KEY:
WRITE FILE(KAKA)FOOM{CVRLYZIKEYFROM(O_NO] |REGION) ;
PYT SKIP EDIT(M_KEY,"HAS BEEN ADDED TO THE DATASET*}ICOLU{13).A(
3)eX{2),A); . -
END ADD;

Pt bt pd et P gl e (b it et ot pd B o et (et et el et fuad 5 it e et fd Pt et Pt e
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{SUASCRTIPTRANGE s STRINGRANGE ) s DELETE:
PRNC(Q_ARRAY,N,M_KEY);

= # */
JREET SRR AR A AR AR NI AR R TR AN TR N AL R RS E RN RS EE R RS e R RERL KX RS
F* SUBROUTINF NFLETE ACCEPTS aN ARRAY NF QUESTIOM NUMBERS */
/= D_ARRAY AND AFTER DETFRMINING THE REGION FDR FACH NUMBER, */
7* DFLETFS THE CORRESPONNING RECORD FRUOM THE DATASET. IT PRINTS */
f% OUT A MESSAGE TN THAT EFFECT. &/
/¢ NY KEY TAKES CARE OF WRONG SPECIFICATIONS OF QUESTION NUMBERS xf
/* RY THE USFP x/

7%= M_KEY 1S THE HIGHEST QUESTION NUMBRER lN THE EXISTING DATASET =/
7% AMD IF THTS OUESTION IS DELETED,THEN M_KEY IS UPDATED,SO THAT  */
7% THE QUESTION NUMRERS ASSIGNED WHILE ADDING WILL BE IN SEOQUENCE */
]#*tt##**tttﬂttttﬁtttt*tit***tttttttltttttttttttttttttttttttttttttt#l
1= : - L ¥ 4
DCL N BIN FIXED,K BIN FIXED INIT{1),0_ARRAY{[#*) CHAR(3):
pDCL Q_NOC CHAR(3),INTER FIXED DEC{5),REGION CHARI(B):
DCL M_KEY CHARI[3);
ON KEY(KOKA) -
BEGIN:
PUT EDIT(O_NO,*DOES NOT EXIST lN THE DATASET .DELETE IGNORED®
JISKIP,COLI10),A03),X(2)4A)3
GOTO LOOP;
END 3
N0 WHILF{K<=N);
O_NO=Q_ARRAY(K);
K=Kel3
GET STRING{Q_NOCIEDTT{TINTERILF(3)):
INTER=INTFR/103
REGIUM=INTER: 44
DELETF FILE(KDKA}KEY{Q MOIIREGION)o
IF O_ND=M_KEY THEN
L H
GET STRING{M_KEY)EDITU{INTERIIF(3))3
INTFR=INTER-1:
PUT STRING(M_KEY)EDITCUINTERIMF(3))3
END;: -
PUT EDIT(*QUES_ND®',Q_NO,'HAS BEEN DELETED FROM DATASET*}({SKI
PL2),COLI13),A1T}sA(3),X(2]),A);
LooP: END: _
END DELETES

[ O T I N T A A N O Y T O T Y Y O e R
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RECORDS

SEQUENTIALLY

68



KSU'S PL/I NFATENER AND PRECOMPILER PAGE 4

(SUASCRIPTRANGE, STRINGRANGE) 2REFMTR: _

PROC(R_KFYyNoM);
1% ' *f
FEA IR R EEE R S S 22 2t b it RS At d st et i IRt R ALY Y
/% SUBRCUTIME REFMTR IS DFSIGNED TN ACCEPT AN ARRAY OF QUESTIDN */

/* NUMAFES AS AN ARGUMFNT AND THFN TN FETRIEVE THE QUESTINNS ®/
7+ CORRESPONNDING TO THESE NUMBERS. THE RETRIEVEN INFORMATION */
f* 1S PROCESSFN BY ANNTHER SURROUTINE FMTR WHICH REFMTR INVOKES. x/
7% THE PRDCESSED TINFORMATINM WHEN RETURNED BY FMTR IN AN ARRAY *®/
/% CALLED LINE IS PRINTED AUT N THE PRINT FILES. ARGUMENT x/
f* N OF THE SURROUTINF INDICATES THE SIZE OF THE ARRAY OF =/
7%* NUVBERS R_KEY, ARGUMFNT M 1S BIT{1l) AND WHEN TURNFD ON INDICAT #*/
F* ES THAT THE MASTFIL PRINT OUT IS REQUIRED . *f
1% * */
7% THE ON KEY CONDITION CHECKS FOR MISTAKES IN QUESTION NUMBERS x/
/* SPECIFIED BY THE USER */
Itttt**t#ttt*#t#tt*tttt'*ttttttttlttt#*tttti**tt*ttt##ttt*t##ii‘tttt’
J* »f

DCL R_KEY{*) CHAR[3)+{N,1J,ANSNO,LINSIZ) BIN FIXED,

M BIT{1),INTER FIXED DEC(S5),REGION CHAR(8) INIT(?® 0%)s

1 NOODE,

2 QUES_NO CHAR(3), - -
2 F_CODE CHARI(1),
2 S_CNDE BIN FIXED,
AVFELY CHAR{6) RASEND(P), -
OVRLY2 CHARI(45136) VASLLINE {10G) CHAR[SBQ),
KAKA FILE RECOPD KEYEN ENVIRTGITNAL(3)),

FYTR ENTRYICHARI*) VAR, (%) CHAR{BJI)})sRIN FIXEDyBIN FIXED,RBIT{1]}}

’ FFLAG BIT(1) IMIT('G'R),1 SIN FIXED INIT(O);
NCL INFC CHAR({3) INMIT{'INF®)}; ~ o
ON KEY(KOKA) '
BEGIN:

PUT EDIT(R_KEY(I),*QUES_NCO SPECTIFIED DDES NOT EXIST IN THE D

ATASET*)(SKIP,LOL(10),A13),X(2),A);
GOTO CREAT_QUESFIL:
END; —
P=ADDR {NODE) ; .
DPEN FILEIMASTFILIPRINT LINESIZE(101)3
OPEM FILE[QUESFIL)PRINT LINESIZEL100}3
DPEN FILE(QANSFIL)IPRINT LINESIZE(101):
IF M THEN T . - -
GOTN CREAT_MAST:
CONT : IF N=O THEN —_— e
GOTO FINISH; -
CLDOSE FILE{KNKA);
NPEN FILE(KOKA)DIRECT INPUT: -
1* - =/
[ttttttt*t****tt##ttttﬂttiﬁttlttttt#!t*#t#ttttt##i*ittttt!tttt*tt#tt[
/% THIS SECTION NF THE PROGRAM RETRTEVFS THE INFORMATION FROM THE #/

7+ LOCATION RESERVFD FOP TTITLE INFORMATION. IF A $ SIGN 1S =/
7% FOUMD THEN N7 TITLE INFDRMATION IS PRINTED OUT., ELSE THE */
7t RETRIEVID INFORMATION IS PRINTEN IN APPROPRIATE COLUMNS ®/
FEARR SRR ARR AR AR BRI ARBR R AR SRR RS XREEEF RN R SRR R NS RR kb k%]
Fis : L 74

READ FILEIXOKA)INTO{OVRLY2IKEY(INFO||REGION): - -
1F OVRLY2=='$' THEN
DO I
J=INDEX{OVRLY2,%3")} :

L N e N el L L B R N N X e o N R N R R N N S P S P N R e
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KSU'S PL/1 NCATENER AND PRECOMPILER ' PAGE 5

PUT FILE(QWESFIL)EDITISURSTR{OVRLYZ2+1s T} SURSTRIDVRLY 2,8,
J=A) s SURSTR(OVRLY2 4 J+1) MISKIPSCNLLLS ) ALTICALI5D)4A,COLL
BGlsALS

END:

PUT FILE{QUESFTILIEDITIYEXAMET "DATE:*){SKIP[2]1,CCLI55),A15),C0L
(75)4A(5))3

PUT SKIP{2)FILE(QUESFIL])S

PUT FILE(QANSFIL)EDIT (SUBSTR(DVRLYZ2s1s7), *QANSFILE")(SKIP,COLI]
5)yALT),COLIS0),A(8)])5

PUT SKIP{4)FILE(QANSFIL); \

*/

FAERAR R AR AR RSN RS R A T LR R EER KR F LR SR AR T LR AR R AR AR ENERER/
THIS SECTION DF THE P20OSRAM PRINTS THE EXAM AND THE EXAM WITH &/
SPLUTIONS AFTER THE INFORMATINN-IS FORMATTED BY SUBROUTINE FMTR */

I
I
r*
I*
=
/%
J*
7%
f*
F i d
e
=
/*
i
I=
1%

%

EXPLAMNATION OF FMTR APGUMENTS ®/
. ®7
OVRLY? HAS THE RETRIEVED QUESTION AND ANSWER, L ¥4
LINE IS THE ARRAY THROUGH WHICH THE FORMATTED LINES WILL BE L
RETURNED L 74
ANSHNO INDICATES THE LINE NUMRER WHERE THE ANSWER BEGINS. IF */
ZERD IT MEANS THAT THERE IS NDO ANSWER PROVIDED */
LINSTZ IS THE TOTAL NUMAER OF LINES OF THE ARRAY LINE - =/
TNCLUNING THE OQUESTION AND THE ANSWER, L ¥
FUNCTINN LINFND IS USED 1O AVNID PRINTING A QUESTION AT THE L7 4
BOTTOM NF A PAGE, AMD THEN PROVINING BLAMK SPACE FOR IT DN THE =*/
NEXT PAGE, LINEND KEEPS TRACK NF THE LINE NUMBER BEING *f
PRINTZD AND WHFN IT EXCEEDS 4T, THEN THE PUT PAGE IS USED TO x/
SKIP TO A FRESH PAGE *f
I###tt##*##t*#ﬂ#**ttialk#t*#*#**#tt#!tttt#ttttl#ttt#tt#ttttt#t##t##ttf
% ‘,

CREAT_OUESFIL.

=T+#13%"

1F I>N IHEN

GOTO FINISH:

GET STRIMGIR_KEY(T))IEDITUINTERIIF(3));
INTER=INTER/10;

REGION=INTER:

READ FILEI(KOKA)INTO{OVRLYZ)IKEY{R KEY!IIlIREGIDNI.
OVRLY=SUBSTRIOVRLY2,146)%

FFLAG='Q"8;

IF F_CODE='U* THEN
FFLAG="1"R;

CALL FMTRIOVRLYZ,LINE, AHSNO LINSIZ.FFLAG):

TF ANSNO=0 THEN

DO3
IF LINENO(QUESFIL )>40C THEN
PUT PAGE FILE(QUEZSFIL):
PUT FILEIQUESFIL!ED!TII")'.LINE(ID]ISKIPGZD COLE10)oF(2}
2AlL)+X(2),A0RD))
PUT FILE(QAMSFIL)EDITE(I ") T LINE(L)DISKIP{2]),COLLL0),FL2)
tAlLY4X(2),A{8D) )3
IF LINS1I>1 THEN
na IJ4=2 TN LINSIZ:
PUT FILE(QUESFILIELITILINE{IJIIUSKIP,LOLIL5),A(80))

PUT FlLEIDANSFlLlEnITILlNE{IJIIISKIP.CDLllSl.A(&Oll
EHD.

ViAW AL WWWWESSWNE N R P o o b b () (N P ek bod ot ot d ool ot et Joud ol b ot ot (il b Pl ot et ot b o Pt Pt gt e g Bt ) L) W W
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GNTO SPACE;
END;
If LINENO{QUESFIL}>40 THEN
PUT PAGE FILE(QUESFIL )
PUT FILE{QUESFILIENITI(I*) " LINECL)IISKIP(2),C0L(2C)Fl2)4A111,
Xt{21,AL8C))
PUT FILE(QANSFILIEDIT(I*) sLINECLYM(SKIP{2)4COLI1GC)+Fi2)+A101),
X{2),AL8C1) ¢
IF ANSNO-1>1 THEN
DD TJ=2 TO(ANSNO-1)3
PUT FILE{QUESFIL)EDITILINECIJIMSKIP,COLIL1S),AC80))
PUT FILE(QANSFIL)EDIT(LINECIJ)){SKIP,COL(15),A(80))
END;
GOTO CREAT_QANSFIL:
SPACE: PUT SKIP{S_CODEIFILE(QUESFIL)
GOTD CREAT_QUESFIL;
CREAT_QANSFIL:
PUT FILE(OANSFILIEDIT('ANS:*,LINECANSNO] F(SKIP{2),COL(10)+A,X{1
l1eAlRD) )
1F ANSNQ-=LINSIZ THEN
DO IJ=(ANSNO+11TO LINSIZ: -
PUT FILE(QANSFILIEDITILINE(IJNI(SKIP, CGLIlSIoA(BDIl.

END3
GOTO SPACE;
/= */
P e e T e s Y e I P e e P2 e e 12 ¥
f*= THIS SFOTION GF THE PROGRAM PRINTS OUT THE FCRMATTED MASTER */
J+= FILE OF QUESTINNS AND ANSWERS, THE PRUCEDURE 1S THE SAME AS */
7% AHILE PRINTING THE EXAM, EXCEPT THAT ALL THE QUESTIONS IN */
7* THE FILE ARE RETRIFVED, x/

/% NOTE: THE FILE KDKA IS OPENED INPUT SEQUENTI&[ HERE lNSTEAD */
7% OF DIRECT INPUT AS IN THE BEGINNING OF THE PROGRAM WHERE ONLY =/

/% SPECIFIC QUESTIONS WERE TN BE RETRIEVED x/
f*ttt#t#*ttt#t#tt*t#tt*##*###tt*ttt#tttt#tttttt##*t*tttt#*#*tt##t*ttl

* L 74
CREAT_MAST: : : _
ON ENDFILE(KOKA]) .
GATO CONT: R
CLOSE FILE(XDKA);
NPEN FILE(KOKA)SEQUENTIAL INPUTS
READ FILE(KOKA)INTO{OVRLY2):
IF OVRLY2-="%' THEN
D03
J=INNEX(OVRLYZ2,%a")}
PUT F!LE!HASTF!LIEDITlSUBSTR!OVPLYZg1|1I.SUBSTRIGVRL72.B-
J=9), SURSTRIDOVRLYZ,J+1) J (SKIPLCOLI15),A(T7),COL(5D)sA.COLI
80),A);
ENDs
LODOP: - PEAD FILF{KDXKA)INTO{OVRLY2)
1F lEMGTH(DVRLVZ! 3 THEN v g
GOTO LO0P;S
OVRLY=SURSTRIOVRLY2,146)3
FFLAG='0'R;
IF F_CONE='U* THEN
FFLAG=*]1%R;
CALL FMTRIOVRLY2,LINEANSNN,LINSIZ,FFLAG)}
!F ANSNO=0 THEN
Do.

WP RO A e et B N B U L AR ) G0 LD N B e e e et el gk et e et et Bt et et ot et et et LD L N et et et bt e et ) L L) AN N PR b e ) A W
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FINISH:

PUT FILE(MASTFILIENITI{QUES_NO,*)*LINE{L}I{SKIP(2]},COL{L10
JoAL3 D A{1),X{1),ALBO)}):
TF LINSIZ>1 THEN
DD 1J=2 TO LINSIZ;
PUT FILE(MASTFIL}EDITC(LINE(1J))ISKIP,COL(15),A(BD))}

L]
END;
GOTO LODP;
END3:
PUT FILE(MASTFILIEDITIQUES_NO»*) ' LINE(1))ISKIP{2},COLI10),A(3)
eAL1)sXIL),ALBO))S
TF ANSNO-1>1 THEN
DO 1J=2 TO(ANSNO-=1)3:
PUT FILE(MASTFIL)IEDIT(LINE(TIJ))(SKIP,COLI15),A(80));
END:
PUT FILE(MASTFILIEDIT(®ANS:®,LINECANSND)}{SKIP(2},COLILL),+A,XI(1
Y+ ALBO}DE
IF ANSNO-=LINSIZ THEN
DO IJ={ANSNO+1)TO LINSIZ:
PUT FILE(MASTFILIEDITILINE(IJ))ISKIP,COL(15),A{B0}))3
END;
GOTO LGOP:
END REFMTR;

o gt W W N = W WWN e RBWRN AW W
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(SUBSCRIPTRANGE,STRINGRANGE):FUTR:

PRUC{OVRLYLIN ANS,1,FFLAG)

I* */
,sttzttta;ttaa:*#atvtmtttt*t**tt*ttii¢¢attt#ttgttttststttnsttttt#tt*}
/% SURRNUTINE FMTR IS DESIGNED TO ACCEPT THE RETRIEVEN QUFSTION */
J* AMD ARSWEP {PPTIONAL) AND THEN TO FNRMAT THIS INFORMATION INTO %/
/* LINFS ACCORODING TO THE FORMAT CNDE SPECIFIEN, THE ARGUEMENT s/
/* FFLAGs1F TURNED ON, INDICATES THE FORMAT CODE *U',ELSE THE %/
/* FORMAT CODE IS *'D', */
/* — */
x DEFINITION OF ARGUEMENTS x/
/* OVRLY IS5 THE QUESTION AND ANSWER PASSED BY REFMTR *x/
7% LIN IS THE ARRAY THROUGH WHICH FMTR WILL RETURN THE FORMATTED &/
/7% INFORMATION, t 74
/= ANS INDICATES THE LINF NUMRER WHERE THE ANSWER BEGINS. */
7# 1 INDICATES THE SI1ZE OF THE ARRAY LIN. */
FHERETRIXFXEREXFIFRRETRRREELXXXERTREEXBARLR XX A RRX RS SRR RTRSE kA N/S
Vi */
NCL OVRLY CHAR{%) VAR,LIN(#*) CHARIB80}, ’
{aNS,T) RIN FIXEN, :
{JsLe1J) RIN FIXED.FLAG_ANS BIT(1) INIT{*0'B),
FFLAG BIT{1),BEGIN BIN FIXED INITI(1),
QUES CHAR[4500) VAR,ANSWER CHAR([1500) VAR:
LIN=t 3 ’
ANS=03
1=03 £
r* —_ = */
£% FISTT I E 2 123232 R T2 R 23 L3+ R E 32027 SRS 43422322 N £ l[
7% THIS SECTION RF THE PROGRAM CHECKS TO SEE IF THE ANSWER IS */
/% PROVINED AND IF SN, TURNS ON FLAG_ANS. THE LENGTHS OF THE */
/% QUESTINN AND THE ANSWER ARE ALSC NBTAIMED. x/
J¥ Xk EXE AR R RIERTR AN RERR R R RR R AR SRR R R XAk E TR kR L ¥4
Vo -*f
J=INDEX{OVRLY, "EANS?);
IF J=0 THEN ]
DOs T e e e
“  FLAG_ANS='1'8; -
OUES=SUBSTRINVRLY,7)3 5
L=LENGTH(QUES); -
GOTO CHECK_FLAG:.
END3 -
DUES=SUASTRIOVRLY , TeJ-T}3
ANSWFR=SIARSTRIOVRLY yJ+4 )3 ———
L=LENGTHIQUES) ;
ANSU=LENGTH([ANSWER)S S — —_———— —
CHECK_FLAG:IF FFLAG THEN
- GOTO STRIP_QUESU: R
s 3 »/
J% ERERRERFIREKRREZREFERREREERIRRTEEFEERFFEFE R AR R DR S REREIRERS *f
FA FORMAT CODE D s/
/*= THIS SECTIUN OF THE PRNGRAM FNRMATS THE INFURMATION INTD AS &/
/%= MANY R) CHAGACTER LINES AS PNSSTRLE AND MOVFS THE REMAINING ¥/
/% INFORMATIGH TN LINE,LEFT JUSTIFIED, »/
7% SR IR TR RS GET R RS R R R AR I EERNE R XN NS T EER RN R F RS R RN G SRR b bk t[
1% s/
STRIP_QUFSN:

L=L-50;:
IF L<O THEN

NS =t ot gt b g N RS N N N N NS o gt e e U U0 A0 0 a0 8 NS P Pt ot o ot gt oo el oot ol ot Pt st e st Pt fud e b et et o et st ek el et et ot (e Pt b gt
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[11s H
I=1+13
L=1+503
SURSTRILINI{I),1,4L)= SUHSTR(QUES BEGIN,L};
GOTO STRIP_ANSD;
END3
I=1+¢1%
LIN(T)=SURSTR{QUES,BEGIN,50);
BEGIN=REGIN+503
GOTOD STRIP_QUESD:
STRIP ANSD:IF FLAG_ANS THEN
GOTO FINISH:
BEGIN=13}
ANS=1+13%
LOOP]l: ANSL=ANSL-50:
I=1+1;
IF ANSL<O THEN
D03
ANSL=ANSL+50:

SUBSTRILIN[TI)+1+ANSLI]= SUBSTR!&NSHER BEGIN,ANSL) S

GOTD FINISH:

END3 )
LIN(I)=SUBSTR{ANSWER,BEGIN,50):
BEGIN=BEGIN+50;

GOTO LI0PL; *
/®

Fx EERkEXTEAAREFRLIRAAI AR SR ER AR ERIRREERIERKEEEXIREIX TR EGEEExkE

/s FORMAT CODE U
7% THIS SECTION GF THE PROGPAM CHECKS FOR THE CHARACTER® 2
/% SREAK DOWM THE RETRIEVEN INFORMATION INTC LINMES,

I*
STRIP_QUESU:
J=13
STRIP_LOOP:
TJ=INDEX(QUES,*3");
I=1+13
LINC(I)=SURSTRIQUES,1,1J-1)3;
J=J+1J3
IF J4>L THEN
GOTCQ STRIP_ANSU;
IJ=1J+¢1% : 4
QUES=SURSTRIQUES,1J};
GATO STRIP_LOOP;
STRIP_ANSU:IF FLAG_ANS THEN
GNTO FINISH;
ANS=1+1%
Lanez: lJ= [NDtX(ANSHFR|‘3'I.
l’l‘l! =
LINCI)=SUBRSTR(ANSWER,1,1J-1);}
1J=1J+1;
IF 1J>ANSL THEN
GNTN FINISHS
ANSWER=SURSTR(ANSWER,1J)3
: GOTO LOOPZ:
FINISH:.END FMTR}

T0

J2 RERRRREFEXRTFRREIRFARFAFEL TP R AR PR R FANE R FF SRS kbR FreR R ko keg

%/
*/
*/
=/
*/
=/
*/

etk gt P\ N B 0 et et g N TN P e Bt (\) D B B et gt Bt e (et e et e ot et e et e et et 0 L U L A TN e e e B ND P e g e L W WD LD W WD
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ABSTRACT

This work was undertaken with the objective to develop and implement
an Exam Generation System which would facilitate automatic generation of
course examinations, the questions appearing in the examination being
retrieved from a previously created database. Three PL/l programs have
been developed to create and update the database and to obtain a formatted
examination with answer space provided for each question. The programs have

been established as cataloged procedures,



