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CHAPTER I

INTRODUCTION

In the past, grades for the Computer Science 200
lecture classes and corresponding laboratories have been
maintained on the IBM S/370 using the University Computing
Center's Roster program. Although this program provides a
good way of maintaining the grades it was often costly and
time-consuming for both the lecture and lab instructors. 1In
addition, the grade reports were not always timely because
of various due dates for assignments and because of the
complexity involved in obtaining grade cards from each
instructor and running them through the computer in a single
batch.

The author of this report developed the concept of an
on-line system that would allow the instructors to update
grades and receive grade reports in a timely manner. After
discussions with Elizabeth Unger, the current Cs 200
instructor, it was decided to proceed with the design and
implementation of such a system. It was also decided that a
Database Management System (DBMS) should be used to maintain
the grades in a direct-access file since 1its use would
simplify design of the database and allow for easy future
expansion.

The on-line system should provide protection for the

information in the database. A password scheme was devised



that would allow 1lakbk instructors access to only their
students' records while the 1lecture instructor could access
all records in the database.

The on-line system runs on the IBM S/370 under the
Conversational Monitoring System (CMS). The Integrated
Database Management System (IDMS) developed by Cullinane
Corporation was selected to maintain the database. IBH's
PL/I was selected as the implementation language because of
its structured programming facilities which are not readily

available in other languages available on the S/370.

This report will show the design and implementation of
the on-line system for maintaining class grades. The report
vill include design of-the database, design of a program to
load and maintain the database, and design of a program to
produce the grade reports. 1In addition, a User's Guide will
be included to explain the use of the system and

recommendations will be made for further enhancements to the

1.3. INTEGRATED DATABASE MANAGEMENT SYSTEHN

Cullinane Corporation's Integrated Database Management
System is available on the IBM S/370 under O0S and provides
facilities for PL/I or COBOL programs or any other language
that has CALL capabilities,

To use IDHMS for a single database application three
separate steps must be completed: a description of the

database must be developed (SCHE¥A), a description of the
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portions of the databtase to be wused by the application
programs must be developed (SUBSCHEMA), and a description of
the physical file must be given (DMCL).

The Data Description Language (DDL) is used to describe
the database in the SCHEMA, SUBSCHEMA and DMCL. The Data
Manipulation Languaje (DML) is wused in application prograns
to invoke the IDMS routines that manipulate the database,
DML statements can be vwsed any place in the application
programs where input or ontput of information 1in the
database is desired.

1.4, IDMS DEFINITIONS

The SCHEMA uses the DDL 1language to define the logical
description of the database. It describes in detail each of
the recorés in the database and establishes set
relationships between the records.

The SUBSCHEMA uses DDL statements to describe to IDHNS
the portions of the database to be made available to an
application prograa,. It consists of record and set
descriptions as indicated in the SCHEMA and is really the

application programmer's view of the database.

The DEVICE-MEDIA CONTROL LANGUAGE is used to describe

PR e P 1.

the physical layout of the database including buffering and
paging. The 1logical database described in the SCHEMA is
happed into this physical layout by the IDMS software.

A RECORD is a pnamed collection of data-items. The

record description specifies the data items contained within
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the record. More than one record may exist within the
database. An occurrence of a record is an actual collection
of data as described in the record description. There may
be many occurrences of a particular record.

A SET is a namesd collection of occurrences of a record.
There may be many 2ccurrences of a set, Each set consists
of an owner record and one or more occurrences of a record
that is not the same as the owner.

An AREA is a named logical sub-division of the physical
storage space in the database, An area may contain
occurrences of one or more records. The use of multiple
areas allows the datatase to be distributed over saveral
physical filss.

A FILE is a nawmed collection of physical records. In
an IDMS application a file may contain one or more areas

5
A DATABASE 1is a collection of occurrences of record

types including the relationships between records.



CHAPTER 11

DATA BASE DESIGH

This chapter describes in detail the design of the
database used to implement the on-line grading systen.
2,1, SCHEMA DESCRIPTICN

The Schema is used to describe to IDMS information
about zach of the records that exists within the database.
This information includes the record name, data items within
the record and relationships between the various records,
commonly known as sa2t relations.

In this implementation two location modes, CALC and
VIA, are used to store records within the database. The
CALC option involvas using a hashing function provided by
IDMS to determine a unigue key based upon a data item in the
record which 1is then used to store the record within the
database. HRecords stored as CALC can be accessed directly
using the appropriate CALC key. Records stored in the
database with the VIA option are physically placed as close
as possible to the owner of a set in which the record is to
be a member. The VIA option greatly reduces the number of
physical accesses required to retrieve a record sinc2 when
the owner record is read by IDMS the members of the sets it
owns that are storad VIA will probabkly also be read into
memory in the same page. PFigures 2.1 and 2.2 illustrate the
CALC and VIA concepts.

Three records and five set relations are used in this



implementation. Pigure 2.3 shows the records and sets used.
Pigure 2.4 explains the various notations used in the
database diagram. Figure 2.5 1lists each record in the
database and the data-items within the records. The actual
schema is included as Appendix B to this report.

The first racord used is the MASTER-LINE record. There
is only one occurrence of this record in the database and it
contains information common to all 1line numbers in the
database such as semester and year, possible points for each
lecture grade, the break points to be used in computing
letter grades for students in lecture and the password for
the MASTER mode.

The second record used in the database 1is the LINE-NO
record, There 1is one occurrence of this record for each
line numkter being maintained. This record contains
information that is to wused only for a particular 1line
number such as the instructor's name, type of class (e.g.,
PL/I BUSINESS), possible points for each lab grade, break
points for computing lab letter grades and the passvord for
the line number.

The third record is the STUDENT record. There is one
occurence of this record for each student in the data base.
The STUDENT record contains information about the student
SuCh as the student's name, student number, an optional
eight-character code used for posting grades, 1lab and
lecture assignment and exam grades, and a field for storiag

a2 grade of WDP or WDF for lab and lecture.



Occurrences of sets are implemented in IDNS as
linked-lists with a link to the next entry in the set always
present and with optional links available to the previous
entry in the set anl to the owner of the set.

The first s2t of the five used in the database is the
LINE-SET which consists of all occurrences of the LINE-NO
record. The owner of the set 1is the single occurrence of
the MASTER-LINE record. This set facilitates certain
modifications of the database by the interactive GRADER
program and allows easier creation of reports by the
interactive ROSTER program. Duplicate 1line numbers are not
allowed.

The second set 1is the STUD-SET which <contains all
occurrances of the STUDENT record within a line number.
Each LINE-NO record in the database is the owner of one of
these sets, Each s2t is in ascending order by student nanme
with duplicate names not allowed within a line number. This
set simplifies wupdating of the database and production of
reports,

The third set in the database is the CODE-SET. Each
LINE-NO record 1in the database is the owner of a CODE-SET
which contains all occurrences of the STUDENT record within
the line number that contain the optional eight-character
code, The set is in ascending order by code with duplicates
not allowed, It is used to produce a grade report for
posting using the optional code.

The NAME-SET is the fourth set in the database. It is
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owned by the single MASTER-LINE record and contains all
occurrences of the STUDENT record in ascending ordar by
name, This set is used to create a grade report containing
all students in the database in alphabetical order.

The SSN-SET, the final set, contains all students in
the database in ascending order by student number with
duplicates allowed. This set 1is also owned by the
MASTER-LINE record and is included for future interface with
the Computing Centar's Grader program and for a report of
students listed by student number.

The five set relationships require some system overhead
to maintain, howevar they should not reduce the speed of
accessing the database significantly. The pointers for each
set within the records would have to be modified only when a
record is added to or deleted from the database. When a
record is modifisd the pointers are not adjusted unless the
control data for a set is changed. The elimination of sorts
otherwise needed to ~ produce reports justifies the

maintenance of the pointers.

In order to properly allocate direct access space, the
space requirema2nts must be calculated using the formulas
specified in the IDMS documentation.! The occurrences of

each record are estimated and the length is determined from

——————— S — Y T e ———

1. Data Definition Languages, Utilities and GCI Reference

Guide, Release 3,1 (Boston: Cullinane Corporation, 1975),
Appendix G.
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the Schema description by computing the bytes required for
each record type and adding four bytes for each pointer in
the record. A page size of 3156 bytes is used since it is
large enocugh to contain a number of records and fit an IBM
3330 disk track without wasting space. For purposas of

computing the space required the following values were used:

Lecord gccurrences total length (bytes)
MASTER-LINE 1 68
LINE-NO 15 92
STUDENT 700 g2

Database Total
MASTER-LINE 68
LINE-NO 1,380
STUDENT 64,400

[ ]

w
o %
I

21 payges

= (8 (1 + 15 + 700) + 32%21) /3156
= 2,03 = 3 pages

S = 2(21 + 3) /(3156 - 32 )
= .02 = 1 page
Total Pages Required

The Subschena specifies that information in the
database that is to be made available to an application

program and the accesss rights that programs are allowed.
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In this application only one Subschema was used. Since
both the interactive GRADER program and the intaractive
ROSTER program rasquire access to all values in the database
the Subschema inciudes all data items specified in the
Schema. The GRADER program must update the database while
the ROSTER program need only retrieve values from the
database, Only one subschema is used, however, since the
extra disk space required to store two subschema, one for
update and one for retrieval, would not be justified. Both
programs ar2, therefore, allowed update access to the
database. Appendix D contains the actual Subschema used in

this implementation.
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LINE 5 Hashing

Routine

IDMS Pages
Figure 2.1 CALC Location Mode
Current STUD-SET Object
Occurrence STUDENT Record

IDMS Pages

Figure 2.2 VIA Location Mode
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MASTER-LINE Record

CLASS (Semester and year)
PASS (Password for Master mode)
POSSIBLES (Possible points for each lacture field)

BREAK-LECT (Breakpoints for lecture letter grades)

LINE-NO Record

LINE

PASSHORD

INSTRUCT

CLASS-TYPE

POSs

BREAK-LAB

STUDENT Record

STUD

SSN

CODE

GRADES

GRADE-LECT

GRADE-LAB

Figure 2.4

{Line number)

(Password for line number)
(Instructor's name)

(Language and section type)
(Possible points for each lab field)

(Breakpoints for lab letter grades)

(Student's name)

{Student's ID number)

(Optional code for posting grades)
(Lab and lecture grades)

(Lecture grade of WDP, KDF, or null)

(Lecture grade of WDP, WDF, or null)

Database Record Descriptions
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Record Name

Record ID Location Mode

Location Mode Key or Set

Area Name

Set-Name
Linkages Membership Order
Ordering-Key

Linkages
N - Next
P - Prior
0 - Owner

Set Membership
Mx - Mandatory
Ox - Optional

xA - Automatic
xM - Manual
Order

ASC - Ascending
DES -~ Descending
FIRST

LAST

PRIOR

NEXT

Figure 2.5 Database Diagram Description
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CHAPTER TII

APPLICATION PROGRAMS

This chapter dascribes the application programs used in
this implementation.
3.1. GENERAL DESIGHN

All programs in this implementation are designed to be
interactive and to be run under the Conversational
Monitoring System (CMS) on the IBM System/370. When a
decision is to ba made by the user or data is to be entered
the user is prompted for a response.

All programs run in one of two modes, MASTER or USER.
When each program begins execution, the user is asked to
enter a password. 1f the password entered matches the
password in the MASTER-LINE recrod, the program runs in the
MASTER mode, otharwise it runs in the USER mode., A person
in. the MASTER mode has access to all records in the
database. A person in the USER mode has access only to
those 1line numbers whose password in the LINE-NO record
matches the user's password. This password protection
system allows teaching assistants to access only their
students' records while the lecture instructor may make any
needed changes to any records in the database.

3.2. INTERACTIVE GRADER PROGRA

e —— o — —— — —

The interactive GRADER prograa is used to add racords

to the database, modify records and to query the database.
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The program runs in either the MASTER or USER mode. A
person in tha MASTER mode has access to all records in the
database and to a powerful set of commands used to maintain
the databasa., A person in the USER mode 1is provided a
restricted, 1less powerful subset of commands. Commands
available to a USER include adding a new line number, adding
student records to a line number, changing values within a
LINE-NO or STUDENT record and guerying the databkase for
values in the LINE-NO or STUDENI record. A person 1in the
MASTER mode has all the USER commands available to him or
her plus the ability to move students from one line number
to another, to delete a student from the database and to
modify the MASTER-LINE record. In addition, in Master mode
a grade score for all students in the database can be
incremented or decremented using a single CHANGE command. A
complete list of all the available commands is given in the
User's Guide with a description df each.

Since the STUDENT records are stored VIA the LINE-SET,
the LINE-NO record that is the owner of the set must bz nmade
current in order to retrieve the STUDENT record. The Update
command is used to make a LINE-NO record current so that all
following commands up to the next End command will refzrence
data for that lines number. Certain commands, such as the
Inquire command, allow the user to specify the line number
so that it may be made current before the STUDENT rescord is

referenced.



The interactive ROSTER program produces two reports.
When in the USER mode a listing is produced for individual
line numbers alphabetically by student name and optionally
by the eight-character code for posting grades. 1In the
MASTER mode the report may be by 1line number as in thas USER
mode or the report may contain all students in the data base
arranged alphabetically. 1In either mode the option is also
given of computing and printing letter grades for the
students. AJditional information on the interactive ROSTER

prograa may be founl in the User's Guide.



CHAPTER IV

TESTING

This chapter describes the testing procedures used for
evaluating the application progranms.
4.1, INITIAL TESTING

After the Schema, DMCL, Subschema and application
programs were successfully compiled all commands in the
system were checked using sample data for four classes. The
initial testing revealed only a few major problems which
were easily corrected.

4,2. FURTHER TESTING

Once the initial testing was completed the system was
put into actual use by the author during Fall semester 1976.
Grades for three classes taught by the author consisting of
approximately 100 students were maintained in the database.
No significant problems were found and no data was lost
during this phase of the testing. The disk space used for
the datakbase was reduced for the testing since only a
portion of all ths <CS 200 classes were being used for
testing.

Since the programs were tested using actual classes all
commands were thoroughly tested including loading the
database, adding and deleting students, updating grades and
changing breakpoints. Grade reports were frequently

generated, both by student name and by the optional code.

The optional code field was used during the test period
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to allow postingy of grades. Student reaction to this was
favorable in that they were able to verify their grades in
the database and to compare their standing in the class with
others, The only problem that arose was a difficulty in
keeping the 1lecture exam grades updated to reflect grade
adjustments, Normally the 1lecture exam grades would be
maintained by the lecture instructor so that this problenm
would be minimizad.

The testing of the system indicates that the database
design and application progranm designs are sound and
workable, The minimal number of errors found can be
attributed, in part, to the structured design of the overall
system and to structured programming techniques us2d in

writing the application progranms.
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CHAPTER V

CONCLUSION

Several additional areas require some further review
and discussion. One of these areas 1is the integrity of the
data., Since tha system runs under CMS the database must
first be retri=sved from the File Manager space. The user
then updates the latest version of the database as it
existed in the Fil2 Manager. To save the database it must
then be written back into the File Manager space, therefore,
if serious problems occurred during maintenance of the
database the wus2r can replace his copy with the previous
copy of the database in the File Manager and then update it
or he can sign off without saving his copy of the database
thus preventing an 2rroneous copy from being saved.

Other areas of interest are security and protection.
Two levels of passwords provide this protection. If the CHMS
account number is password protected the user must know this
password. In addition the application programs requirz that
a passvword be entered before actual processing of the
database. The password determines whether the =antire
database or only a portion of it will be made available to
the user. If passwvords are changed frequently the
possibility of wunauthorized persons accessing the database
would be 1lessened. An additional problem in this area is
that if a person knows the _account number and account

password he has the capability of erasing the database from
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the File Managaer space. One solution to this would be to
also keep a copy 2f the database wunder 0S to allow for
recovery from an erased database or from data errors in the
existing database.

Another ar=2a of interest is improvements to the systenm.
One improvement that deserves consideration is an int=arface
between the Computing Center's Grader program and the
interactive system. The Center's Grader program is used to
grade examinations and is currently used for 1lecture exanms
because of th2 size of the classes. Output from this
program can b2 passed to the interactive system by
specifying the punch option in the Computing Center's
program and having the punched output directed to the CMS
Virtual Machine that the database resides in. The punched
output would contain the student's identification number,
the optional field on the mark sense card, the student's
responses and his score, This data can then easily be
interfaced with the database.

Another improvement would be the direct intarface
between the class enrollment records from Admissions and
Records and the 1interactive system. Due to privacy
requirements this cannot be accomplished directly but the
computing Cantar will provide data for students in the
lecture and lab that consists of the student's nama, ID
rumber and line number. A program could be developed that
would =2asily load the database using this informatione.

Other improvem2nts could include statiscal analyses on
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particualr fields 1in the database, such as assignments or
exams, programs to verify information in the database and

programs to produce various other reports.
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APPENDIX A

CM5 EXEC PROCEDURES

AND SPECIAL FILES



This Appendix gives recommended EXEC procedures
for use with CHMS. It is assumed that the EXEC
procedura2s, program TEXT files and database all

reside in File Manager space.

The PROFILE EXEC procedure is used to turn File
Manager checkpointing off and to make saveral
libraries global so that all external references can
be resolved when the programs are loaded.

ECONTROL OFF

FMSET C OFF
GLOBAL TXTLIB IDMS PLILIB



The REQ file when stored in the File Manager
space indicates the files to be retrieved
automatically by the File Manager when someone signs
onto CMS. ‘It contains a list of all files needed
during th2 on-line session. It should contain, as a

minipum, the following records:

vM421 1IDES TXTLIB (IDMS Library)

* PROFILE EXEC (CMS Profile)

* GRADEXEC EXEC (Executes prograas)
# WRAPUP EXEC (Logoff procesdure)
% GRADES DATA (Database)

& ROSTER TEXT (ROSTER program)

¥ GRADER TEXT (GRADER program)

* GRDMCL TEXT (IDMS DNMCL)

* GRDSSUB TEXT (IDMS Subschema)
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The GRADEXEC EXEC procedure is used to execute
the application programs. This procedure accepts one
or two parameters. The first must be the name of the
program to be executed. The second parameter is
optional and, if coded, specifies the vVirtual Machine
to which any print files, such as ROSTER grade
reports, are to be spooled. If omitted, the print
files will b2 spooled to 0S where they may be printed
using VMPRT.

This procedure first checks to see if a MODULE
file for the specified program exists and, if so, it
is exacutad. If the MODULE file does not exist, a
check is male to see if a TEXT file exists for the
program. If one does not exist, an error message is
printed and the EXEC procedure is terminated. If a
TEXT file does exist, a MODULE file is <created and
then executed.

ECONTROL QFFP

6IF EINDEX NE 0 EGOTO -LABI1
EBEGTYPE

ENTER PROGRAM NAME AS PARAMETER
GEND

CEXIT 4

-LAB1 STATE &1 MODULE A

EIF ERETCODE EQ 0 &GOTO -LAB2
STATE €1 TEXT A

E1IF ERETCODE EQ 0 &GOTO —-LAB3
EBEGTYPE

INVALID PROGRAM NAME

EEND

EEXIT 4

-LAB3 ECONTINUE

LOAD &1 GRDNCL GRDSSUB (RESET IHECHMS)
GENMOD E1

-LABZ2 ECONTINUE

&A = OS

6IF GINDEX LT 2 &EGOTO -LABY4
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EA = 62

-LABY ECONTINUE

CP SPOOL PRINT TO &A

FILE SYSPRINT TERM (RECFM F BLOCK 133)
FILE SYSIN TERM (RECFM F BLOCK 80)
FILE PRI PRINT (RECFM F BLOCK 133
FILE GRDDB DISK GRADES DATA (DSORG DA)

FILE GRDJRN DUMMY (RECFM F BLOCK 3156)
&1



The WRAPUP EXEC procedure is used to log off the
CMsS terminal. It requires one parameter, a 'Y' or a
*N?, to indicate whether or not the database is to be
copied into the File Manager space to replaces the
copy of the database there. A 'Y' indicates the
database is to be saved while a *N' indicates it is
not to b2 saved. If the parameter is not coded or is
entered incorrectly, the user is asked to enter the
option again.

ECONTROL OFF

EIF SINDEX NE 0 &GOTO -LAB1
EBEGTYPE

SAVE DATABASE?

EEND

EREAD ARGS

-LAB1 &CONTINUE

&IF &1 EQ N &§GOTO —-LAB3

EIF €1 NE Y &GOTO ~LAB2

FMS GRADES DATA (REPL)

EIF LRETCOCE EQ 0 &§GOTO -LAB3
EBEGTYPE

DATABASE NCT SAVED - FMSAVE ERROR
CEND

EEXIT 4

-LAB3 ECONTINUE

CP LOG



The following CMS statements are required to
initialize the IDMS database. It is recommended that
these statements not be kept in an EXEC procedure
since if they are executed either accidentally or
intentionally they will destroy all data currently in
the database.

LOAD IDMSINIT

GENMOD IDMSINIT

FILE SYSIPT TERM (RECFM F BLOCK 80)

FILE SYSLST TERM (RECFM F BLOCK 132)

FILE GRDDB DISK GRADES DATA (DSORG DA XTENT 25
BLCCK 3156)

IDMSINIT

When th2 prompt is typed by IDHMSINIT enter the
following:

PROCESS=TOTAL, DMCL=GRDMCL
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IDMS SCHEMNA
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SCHEMA DESCRIPTION.
SCHEMA NAME GRDS200.
AUTHOR. DARRELL E MCINTOSH.
INSTALLATION. KANSAS STATE UNIVERSITY.
FILE DESCRIPTION.
FILE NAME IS GROFILE
ASSIGN T2 GRDDB.
FILE NAME IS JOURNAL
ASSIGN T) GRDJRN.
AREA DESCRIPTION.
AREA NAME IS GRDARA
RANGE IS 1001 THRU 1025
WITHIN FILE GRDFILE
FROM 1 THRU 25.
RECORD DESCRIPTION.
RECORD NAME IS MASTER-LINE.
RECORD ID IS 200.
LOCATION MODE IS CALC USING CLASS
DUPLICATES NOT ALLOWED.
WITHIN GRDARA AREA.
02 CLASS PIC X (10).
02 PASS PIC X(8).
02 POSSIBLES USAGE COMP-3 PIC 9 (3) OCCURS 10.
02 BREAK-LECT USAGE COMP-3 PIC 99V99 OCCURS 5.
RECORD NAME IS LINE-NO.
RECORD ID IS 300.

LOCATION MODE IS CALC USING LINE
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DUPLICATES NOT ALLOWED.
WITHIN GRDARA AREA.

02 LINE PIC X (4).

02 PASSWORD PIC X (8).

02 INSTRUCT PIC X (10).
02 CLASS-TYPE PIC X(20).

02 POSS USAGE COMP-3 PIC 9(3) OCCURS 9.

02 BREAK-LAB USAGE COMP-3 pic 99V99 OCCURS 5.

RECORD NAME IS STUDENT.

SET

SET

RECORD ID IS 400.
LOCATION MODE IS VIA STUD-SET.
WITHIN GRDARA AREA.

02 STUD PIC X(12).

02 SSN USAGE COMP-3 PIC 9(9).

02 CODE PIC X (8).

02 GRADES USAGE COMP-3 PIC 9(3) OCCURS 19.
02 GRADE-LECT USAGE COMP-3 PIC 9.
02 GRADE-LAB USAGE COMP-3 PIC 9.
DESCRIPTION.

NAME LINE-SET.

ORDER SORTED.

MODE CHAIN.

OWNER MASTER-LINE NEXT POSITION 2.
MEMBER LINE-NO MANDATORY AUTOMATIC
NEXT POSITION 1

ASCENDING LINE DUPLICATES NOT.



SET

SET

SET

SET

NAME STUD-SET.

ORDER SORTED.

MODE CHAIN.

OWNER LINE-NO NEXT POSITION 2.
MEMBER STUDENT OPTIONAL AUTOMATIC
NEXT POSITICN 2

LINKED TO OWHER OWNER POSITION 3
ASCENDING STUD DUPLICATES NOT.
NAME CODE-SET.

ORDER SORTEL.

MODE CHAIN.

OWNER LINE-NO NEXT POSITION 3.
MEMBER STUDENT OPTIONAL MANUAL
NEXT POSITICN 1

ASCENDING CODE DUPLICATES NOT.
NAME SSN-SET.

ORDER SORTED.

MODE CHAIN.

OWNER MASTER-LINE NEXT POSITION 1.
MEMBER STUDENT MANDATORY AUTOMATIC
NEXT POSITION 4

ASCENDING SSN DUPLICATES LAST.
NAME NAME-SET.

ORDER SORTED,

MODE CHAIN.

OWNER MASTER-LINE NEXT POSITION 3.



MEMBER STUDENT MANDATORY AUTOMATIC
NEXT POSITION 5

ASCENDING STUD DUPLICATES LAST.



APPENDIX C

IDKS DEVICE-MEDIA CONTROL



DEVICE-MEDIA DESCRIPTION.
DEVICE-MEDIA NAME GRDMCL
OF SCHEMA NAME GRDS200.
RUTHOR. DARRELL E MCINTOSH.
INSTALLATION., KANSAS STATE UNIVERSITY.
BUFFER SECTION.
BUFFER NAME GRDS-BUFFER
PAGE CONTAINS 3156 CHARACTERS
BUFFER CONTAINS 4 PAGES.,
AREA SECTION,

COPY GRDARA AREA.



APPENDIX D

IDMS SUBSCHEMA



SUBSCHEMA IDENTIFICATION DIVISION,
SUBSCHEMA NAME IS GRDSSUB OF SCHEMA NAME
DEVICE-MEDIA NAME GRDMCL.
AUTHOR. DARRELL E MCINTOSH.
INSTALLATION. KANSAS STATE UNIVERSITY.
SUBSCHEMA DATA DIVISION.
AREA SECTION.

COPY GRDARA AREA,
RECORD SECTIDN.

COPY MASTER-LINE RECORD.

COPY LINE-NO RECORD.

COPY STUDENT RECORD.
SET SECTION.

COPY LINE-SET SET.

COPY STUD-SET SET.

COPY CODE-SET SET.

COPY SSN-SET SET.

COPY NAME-SET SET.

- 42 -
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APPENDIX E

SAMPLE ON-LINE SESSION



GRADEXEC GRACER
FILE 'GRADER MCDULE A*' NJT FCUNC.

NEw CATA SET
ENTER MASTER PASSWORD
MASTER

ENTER SEMESTER AND YEAR

SPFING 77

ENTER POSSIBLE VALUES FOR 10 LECTURE FIELCS
15 25 ¢ 21 14 25 100 1C0 200 O

GRACER

A 31C0

INVALIC PASSWORD

GRACER

A 2100 LINE1

ENTER PJSSIBLE VALUES FOR 9 LAB FIELDS
30 4C 40 35 45 40 80 80 10

ENTER INSTRULCTOR NAME

MCINTCSH

ENTER CLASS TYPE

PL/1 BUSINESS

ENTER STUCENT CATA

ADANS 111111112 CCDEl

JIONES 111111113 CODEC

SMITH 111111114

MARTIN 111111115

GRACER

A 3101 LIANE2

ENTER POSSIBLE VALUES FOR G LAB FIELDS
30 4C 40 35 45 40 80 80 15
ENTER INSTRUCTCR NAME
SMITH

ENTER CLASS TYPE

ciBCOL

ENTER STUCENT CATA

RCBERT2 222222223

TYLER 222222224

ADAMS 222222225

GRADER
U 3101
UPDATE
C ROBERT2 NAME ROBERTS

1 RCBERTS NMNAVME
ROBERTS

- 4b =



C = AS]
ADAMS
12
RCBERTS
0

TYLER
14

C * C21
ADAMS
31
ROBERTS
28
TYLER
40

C * Q71 +3

TYLER GRADE > MAXIMUM

I TYLER Q21
43

E
GRALER
U 2100
UPCATE
C + PGl
ADAMS
26
JCNES
23
MART IN
30
SMITH
27

C * EXT 10

I JONES EXT
10

E

GRADER

:

ENC CF ON_LINE SESSICN
R3

i B



GRADEXEC ROSTER
FILE *ROSTER MCDULE A®* NOT FOUND.

ENTER PASSWCRD

MASTER

LIST BY LINE NUMBCR?

Y

PRINT GRACES?

N

LIST BY CCDE?

Y

ENTER LINE_NUMBER, *, CR END

*

LINE NLMEER 3100 BEINC PRIANTED
LINE NUMBER 3101 BEING PRINTED
NGO STUCENTS WITH CODES IN THIS LINE
ENTER LINE_NUMBER, #, CR END
END

END COF RCSTER

PRT FILE $838 TO QS

R3

GRADEXEC RCSTER

ENTER PASSWORD

LINEL

PRINT GRADES?

Y

LIST BY CCDE?

Y

ENTER LINE_NUMBER, *, DR END
*

LINE NUMBER 3100 BEING PRINTED
ENTER LINE_NUMBER, *, OR END
3101

ACCESS NOT AUTHOR IZED

ENTER LINE_NUMBER, *, OR END
END

END OF ROSTER

PRY FILE 9839 TC OS5

Rj
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SAMPLE GRADE REPORTS
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USERS?!
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GRADER Progranm

The GRADER program allows the user to add line
numbers and students to the database, change values
in the database, move students from one line number
to another, and to remove students or entire 1line
numbers from the database.

The program operates in either a MASTER or USER
mode depesnding on the password entered at the
beginning of the on-line session. A person in the
USER mode has access only to those line numbers with
a password matching the password entered by the user
and has the use of a limited number of commands. &
person in the MASTER mode has access to all line
numbers 1in the database and also has the use of
several mora powerful commands in addition to those
available to a USER. All commands in this guide
indicate if they are available in USER or MASTER
node.

A number of commands can be used only after the
UPDATE command has been entered. The UPDATE command
simply notifies the GRADER program that the conmands
following it apply only to the line number specified
in the UPDATE command., To end operations on the
current 1line number wuse the END command. Another
line rnumber may then be UPDATEd or non-UPDATE
comhands may be entered.

All commands are format-free with blanks used as
deliniters.

If the database has not been 1initialized when
the GRADER program begins execution it is assumed the
user is loading the database and the user's password
becomes the master password. The user will also be
prompted to enter the semester and year (20
characters) and possible scores for the 10 lacture
fields (1 to 3 digits).



ADD GRADER COMMANDS

Purpose:
The ADD commani allows addition of new line numbers and
students to the database.

Format:
(1) A <line number>
(2) A <line number> <passvord>
(3) A <name> <ssn> <code>

Usage:
Format (1) allows a person in the USER mode to add a
naw lins number to the database, The user's password
becomes the password for the new line number.
Format (2) allows a person in the MASTER mode to add a
new line number to the database. The password
specifi=2d bescomes the password for the new line number.
Format (3) allows a person in UPDATE to add a new
student to the line number.
For formats (1) and (2), after the line number has been
added the messaye 'ENTER STUDENT DATA' is typed. At
this point data for students may be entered one at a
time in the form

<name> <ssn> <code>

After all studant data has been entered type a blank to
terminate insertion of students. The same rules that
apply to format (3) apply here.

Notes:

(1) This command is available in both USER and MASTER
mod2s. Wha2n in USERr mode format (1) or (3) must be
used, while in MASTER mode format (2) or (3) must
be used,

(2) Line number is the four-digit number of the class
to be addedl.

(3) Nam2 1is the student's name to be added and |is
limited to 12 characters.

(4) SSN is th2 student's "ID number and must be nine
numeric characters long.
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ADD

{5)

(6)

(7)

(8)

(9)

GRADER COMMANDS

Code is an optional 1 to 8-character code used for
posting students grades and may consist of any
printable characters except #, ", ¢ or 2.

If tha <code field is omitted gqrades for that
student will not be listed by code.

The code may be entered at some other time by using
the CHANGE command, The code may be deleted by
using the CHANGE command and using a blank code,

when adding a new line number the user will be
prompted to enter the instructor's nams (12
characters), class type (20 characters), and
possible scores for the 9 lab grades (1 to 3 digits
each) .

The command

A 3131 HELP
adds 1line number 3131 to the database with a
password of *HELP', At this point the wuser would
be prompted to enter data for students in the new

line number. Student data should be entered as

JONES 123456789 MYSCORE

(10) The segquence

U 3132
A SMITH 987654321

wvould add a student named Smith to the line number
3132 without an optional code.



BREA

B

1=

Lpo

KPOINTS GRALCER COMMANDS

ose:
The BREAKPOINTS command allows the user to list the
breakpoints for determining letter grades or to change
the Lkreakpoints.

When the BREAKPOINTS command is used while in UPDATE,
breakpoints for that line number will be listed or
modified. If in MASTER nmode and not 1in UPDATE
breakpoints for 1lecture grades will be 1listed or
modified.

If LIST is specified the current breakpoints are typed.
If LIST 1is not specified the message 'ENTER NEW
BREAKPOINTS' is typed. The user must then enter four
breakpoints separated by blanks for grades of A, B, C,
and D.

{1) This command may be used in either USER or MASTER
mode.

(2) Breakpoints are initially set for lecture whan the
databas2 is created and for each lab section when a
line number is added. The breakpoints are
initially set at the following:

921
81
71
61

o>

(3) If changing the breakpoints the user will be
pronpted to enter all 4 new breakpoints.

(4) The seguence

B
ENTER NEW BREAKPOINTS {program response)
90 80 70 60

would establish new breakpoints as indicated.



GE GRADER COMMANDS

Purpose:
The CHANGE command allows modification of a student's
data.

Format:
C <name|*> <(field> <value>

Usage:
The CHANGE command may be used in UPDATE in either USER
or MASTER mode to modify a single student's data or the
data of all students in the line number.
The CHANGE command may be used in MASTER mode while not
in UPDATE to modify data for all students in the
datatase.

Notes:

(1) 1f name is entered it nust be the
ap-to-12-characters name of the student whoss data
is to bz modified, If a name is entered, only one
student is affected during the CHANGE operation.

(2) If * is entered while in UPDATE all students in the
line numkter will be modified for the field
indicatad. If a value is given in this case all
students will be updated by the value, If no value
is given the wuser is prompted with each stuient's
name anl a value may then be entered,

(3) If * 1is entered while in MASTER wmode but not in
DPDATE a value must be entered and the value will
be applied to all students in the database.

(4) Field may be any of the names of the grade fields
appearing cn the ROSTER grade report or any of the
following:

FIELD VALUE

NAME 12 characters
SSK 9 digits

CODE 8 characters
LECT ADD, WDP, WDF
LAB ADD, WDP, WDF



CHANGE

(5)

(6)

(7}

(8)

9)

GRADER COMMANDS

If a 1lab or 1lecture grade (LAB or LECT) is not
givan, grades on the ROSTER grade report are
determined from break points. WDP or WDF will
appzar on the grade report if entered in the
database. If WDP or WDF has been entered for a
stulent and it is desired to compute his grade
using breakpoints again, change the appropriate
lecturz or lab grade to ADD.

Values for grades may be 1 to 3 digits, szither
signed or unsigned, or the letter M. Unsigned
values are entered directly into the database.
Signed values are added to the current value for
that field already in the database. If no value
currently exists in the database for a field and a
signed value is entered, the field remains
unchanged. If M 1s entered, the grade 1is changed
to Missing.

The € * form is especially useful when adding or
subtracting points for all students. For exaaple,
the sequence

u 3110
C %= DZ1 45

adds five points to the scores of all persons in
lin2 number 3110 who have scores for lab quiz 1.
The grades for any students with missing scores for
lab quiz 1 will remain unchanged.

The C #* may alsoc be used to enter values 1in the
sam2 fiell for all students in a single 1line
number. The seguence

U 3220
C * DZ2

enables the user to enter grades for lab quiz 2 for
all students in the <class. A student's name is
typed by the progranm. The user then enters his
grade or, if there is no grade for the student, a
HI

Particular attention should be paid to how
percentages are computed on the ROSTER grade
report. If a student has a missing score in a
particular field that field is not used in
computing his percentage, therefore, if a student
failed to do an assignment or missed a test a value
of zero should be entered so it will be reflected
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CHANGE GRADER COMMANDS

in his percentage.

(10) As scores are entered or modified in the database
the n2w score 1is compared against the maximunm
points possible for that field. If the new score
is greater than the maximum possible the score will
ke entered into the database and a warning meassage
will be printed.

- 5y =



CHANGE-MASTER GRADER COMMANDS

Purposs:

The CHANGE-MASTER command allows the user to change
various fields in the Master record.

P <fielld> <value)>

Usage:

This command may be used to change fields in the Master
record,

(1) This command may be used only in Master mode while
not in Update,

(2) The field may be any of the lecture grade names
givan on the ROSTER grade report or one of the
following with the corresponding values:

CLASS 20 characters (semester and year)
PASSWORD 1 to 8 characters (new password)



DROP GRADER COMMANDS

he DROP command allows the user to remove a student
rom the database.

This command conpletely removes the student from the
databasz.

(1) This command may be used only in the Master mode.

(2) Lin2 is th2 line number of the class the student is
in.

(3) Name is thz name of the student to be dropped fronm
the database.
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GRADER COMMANDS

ERD

rurpose:
The END command ends wupdating of records for a line
number and allows other line numbers to be updated or
non-UPDATE commands to be entered.

Eormat:
E

Usage:
The END command terminates updating of records for a

lipe number.



INQUIRE

GRADER COMMANDS

INQUIRE conmmand allows the user to determine the

value of any field in a student's record.

(1)
(2)

Usage:

I <name> <field>
I <line number> <nane> <field>

Format (1) 1is wused in UPDATE to inquire into a
student's racord.

Format (2) is wused when not in UPDATE to query a
student's racord.

—— i —

(1)

(2)

(3)

(%)

(5)

(6)

(7)

This command may be used in either USER or MASTER
mode.

If in USER mode, the user's password must match the
password for the line number when format (2) is
used.

Line number is the four-digit number of the class
the student is in.

Nam2 is the student's name whose record is to be
queried.

Field is the name of the field to be queried.
These values are the same as for the CHANGE
command.

The sequence

U 3131
I JONES CZ2

would result in the score for lab quiz 2 being
printed.

If not in Update, the command
I 3131 JCNES (QZ2

would give the same results as above.
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LINENUMBER-CHANGE GRADER COMMANDS

The LINENUMBER-CHANGE command allows the user to modify
fields 1in the Line number record except the grade
breakpoints.

(1) L <field> <value>
{2) L <line number> <field> <value>

Usage:

Format (1) 1is used while 4in Update to change the
possible number of points for lab grade fields.

Format (2) is wused when in Master mode and not in
Update to change any field for a line number.

Notes:
(1) Field for format (1) may be the name of any of the
lab grade fields as specified on the ROSTER grade
report or PASS.

(2) Vvalue for format (1) may be a 1 to 3 digit number
specifying the possible points for the field or the
nev 1 to 8 character password.

(3) Field for format (2) may be any of the 1lab grade
fields or any of the following with the appropriate

value:

INSTR 12 characters
LINE 4 digits

TYPE 20 characters



MOVE

GRADER COMMANDS

The MOVE command may be used to move a student from one
line number to another.

-———

M <nane> <from-line> <to-line>

Usage:

This command is used to move a student from one line
number to another within the database.

(3)

(4)

This command may be used only in the Master mode.

If the student's name is the same as a name in the
to-lin2 number the student is not moved and an
error message is printed.

If the stulent to be moved has a code entered, the
student is entered into the set of students in the
to-lin=2 nuaber with codes, If this action would
cause a duplicate code, the student is not entered
into th2 code set and a message is printed.

The command
M JONES 3131 3132

would mova Jones from line number 3131 to 1line
numnber 3132.



REMOVE GRADER COMMANDS

The REMOVE command may be used to remove a line number
from the database,

This command allows a line number and all students in
it to be removed from the database.

S v

(1) This command may be used only in the Master mode.

(2) If any students currently exist in the linz number
a message is printed and the user is given the
option of continuing with the removal or to allow
the line number +to remain in the database. A
response of 'y' will cause the line number and all
students in it to be removed from the database. A
response of 'n' will leave the students and line
number in the database,



TERMINATE GRADER COMMANDS

The TERMINATE. command is used to terminate the on-line
session of the GRADER progranm.

The TERMINATE command terminates the on-line session of
the GRADER program.

(1) The TERMINATE command may be used in either USER or
MASTER mode.

(2) This command may be entered only when not in
UPDATE.



UPDATE GRADER COMMANDS

The UPDATE command allows updating of data in a
specific line number.

-_——m——_—_=

The UPDATE command readies the GRADER program to update
data for a specific linc number. A check is made to
insure a p2rson in USER mode is authorized access to
the line number by determining whether the password he
signed on with matches the password for the 1line
number.

T o e e e

(1) Lin2 number 1is the four-3&igit number of a <class
loaded in the database.

(2) This command is available in both USER and MASTER
modes.

(3) The program remains in UPDATE until the END (e)

command 1is entered. Commands used prior to END
must be valid for UPDATE.

s ¥ =



ROSTER Program

The ROSTER program is used to print grade reports for
students in the database. Several options allow the user to
select the output dasired.

The ROSTER program operates in either a Master or User mode
depending on th2 password entered when execution of the
prograr begins. A person in the Master mode may access all
data in the database while a person 1in the User mnode may
access only thos2 line numbers with passwords matching the
one cntered when the program began executing.

The user is promptel with several questions concerning which
options are desired. These gueries should be answered with
a *y' or 'an'.

If in the Master mode the user will be asked if a listing is
desired by lins number. A 'y' response will cause all
reports produced to list students by 1line number. If a 'n‘'
is entared an alphabetical listing of all students in the
database will be generated. Before the report 1is made the
user will be askad if a letter grade is to be computed and
printed for each student.

If in Master mod= and the decision was made to list by line
number or 1if in User mode, several options are available.,
The usar is aska2d if letter grades are to be computed and
printed and if a report is to be generated listing grades in
alphabatical ord=sr by code. A rejuest 1is then made for the
gser to enter a line number, an asterisk, or ‘'end’'. If a
line number is specified a grade report for that line number
by student name and code, if requested, are generated. If
an astarisk 1is givan grade reports by name and code, 1if
regquested, are generated for each 1line number with a
password matching the user's password if in User mode or for
all line numbers if in Master mode. 'end' terminates
execution of ths ROSTER progranm.

Total points and percentages on the grade report are
computed as follows: If a student has a grade for a field,
t hose points and the corresponding possible points are
accumulated. Any missing grades are 1ignored along with the
possible points for that grade, Percentages are then
computed bty dividing the total points sarned by the total
points possible.

Letter grades are assigned as follows. If a student has a
grade of WDP or WDF that grade will be placed on the grade
report. Otherwise, the appropriate breakpoints are used
with the percentage of points to determine the letter grade.

- 71 -



CMS Operations

The GRADER program requires a Virtual Machine consisting of
340K, therefore, when logging onto CMS the following should
be entared: :

LOGON CHMS 340K

If only the ROSTER program is to be run the 340K may be
omitted.

To execute an application program enter the following while
under CHMS:

GRADEXEC program-name Spool-to

vhere projyram-name 1is GRADER or ROSTER. Spool-to is the
name of the Virtual Machine to which tha2 grade report from
the ROSTER program is to be spooled. If omitted, the print
file will be spool2d to 0S for later printing using the
VMPRT prograan.

To sign off CMS enter the following:

WRAPUP option
where option is 'Y' or 'N' to indicate if the wupdated
Jatabase is to b2 saved in the File Manager space. If a 'Y!
is coded the database will be saved; if a 'N' 1is codad the

fatabase will not be saved. 1In either case the user will
also be logged off of CMS.
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The purpose of this paper is to discuss the design and
implementation of an on-line system to maintain grades for
the CS 200 1lecture classes and corresponding computer
language laboratories.

The system runs on the IBM System/370 wunder the
Conversational Monitoring System (CMS). The database
containing the students' grades 1is managed by Cullinane
Corporation's Inteqrated Database Management System (IDKMS).

The on-line system consists of two application
programs. The first program is used to load, update and
guery the Jatabase, The second program produces grade
reports either alphabetically for all students in the
database or alphabatically by student name for each 1line
number, If listed Lty line number a report may also be
created by an optional eight-character code for students
desiring to have their grades posted.

The system wutilizes a password system that allows
teaching assistants access only to records for students in
their lakoratories while the lecture instructor may access

all records in the database.



