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ALSTRACT

The University of North Carolina Grade Posting System 1s
designed to enter student grades into the automated records
system. This thesis describes the design of the systerm and

irplementation of selected functions.
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Chapter I

INTEODUCTIION

1.1 SCOPE OF IHI

tn
]
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The purpose of the University of North Carolina ' Grade
Posting System (GPS) 1is to enter s+tudent grades into the
automated records system. The scope of this thesis 1s
limited to the design of the GPS and the irplementation of
selected functions which it performs. A master student file
for each academic term is created on a Sperry Univac 90/80
(Sost computer or 93/80), one of two large general purpose
computers which are used by ONC Administrative Data
Processing (ALP). The master student file is wvwritten onto
two eight inch diskettes of a dual diskette subsystem. The
diskette subsystem is part of the UTS 400, an intelligent

terminal system which is conlnected to a host computer.

Data entry specialists enter and verify student grades
‘by using the ENTEP and VERIFY functions of the GPS. The SEND
function of the GPS injitiates a program on the host computer
in order to transfer the verified grades from the UTS 400
terminal system +to a file in the secondary storage of the
host computer. Student grades are then entered into the

astomated records system.



1.2 THESIS OFGANIZATION
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The remainder of this thesis is organized as follows:
Chapter Two contains a description o0f the current method of
grade entry into the automated records system, Chapter Three

describes +he operation of the proposed method of grade

entry. Chapter Four explains the decisions made while
designing *he GPS. Chapter Five describes the
irplementation of selected functions of the GPS. Finally,

Chapter Six contains some conclusions of the author on this

thesis project.

It is assumed that the reader has some familiarity vith
MAC80 assermbly language and the UTS 400 terminal system
architecture. If not, he is referred to the a“tached
bibliography on page 31. Appendix A, File Layout and Source
Code of the 6PS, describes the program logic of the GPS.
Appendix 8, The UNC GBS User!s Mamual, contains a detailed
description of the GPS from the data entry specialist's

point of view,



Chapter II

CURRENT METHCD FCR ENTERING GPADES

Official class roll and grade reports for each section
are printed in multiple copies by ADP and sent to the
appropriate dJdepartment or school for distribution to the
individual instructors. A page of an official c¢lass roll
and grade report {see Figure 1) contains space for the name,
social security number, sequence and ID number, grade, and
credit hours of twenty-five students. Each section's class
roll and grade report <consists of one or more pages,
numbered sequentially Lty section, with student names listed
in alphabetical order by section. 4 student's seguence
number {01 thru 25) is his position on the page of the class
roll and grade report which contains his name. A student's
ID number is the 1last two digits of his social security
number. Instruyctors complete the class rolls by entering a
grade for each student, by making any changes, and by
returning the completed class rolls to ADP. It should be
noted that the rolls are returned Ly section and not by
course. Changes which instructors may make to the rolls are

exception transactions and consist of the following:

1« Addi+tions or deletions of students
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2. Changes to a studentts c¢redit hours

3. Changing the title of a course

Data entry specialists frepare OCFR-A typed input +*o the
optical scanner for each section which consists of header
information and informa*ion for each student in the section.

Header information consists of the following:
1. Section control number
2. Page number
Individual student information consis+ts of the following:
1. Sequence number on a page
2{f Last two digits of social security number

3. Grade

The optical scanner accepts the typed irput and prepares
a tape file consisting of transactions for each student per
section and a transaction per exception. After a desired
amount of data has been accumula*ed, the tape file |is
printed and manually checked by comparing it to the class
rolls, The tape file is then subjected to two validation
runs on the 90,80 whiéh check for authorized students in a
section, correct courses, and authorized grades. Exception

transactions are extracted from the file during the first



validation run and written to a separate file. Once the
validation runs are completed, the two files are processed
into the automated student records system. This  cycle is
repeated until all desired sections have been entered into

the automated records sys<temn.



Chapter IIX

GPS ~ PRCPCSED SYSTEM TO ENTEE GEADES

3.1 INTRODODCTION

S e . e S iy W T —

The propose& method to enter grades into the automated
records system will replace the steps of the current method
which involve the optical scanner, including the preparation
of input for the scanner. 2all of the checks madé during the
tvo validation runs will be duplicated except for the
removal of exception transactions. The reader may wish to
read the [User's Manual contained in Appendix B Dbefore

continuing in order to understand the functions performed by

the GPS.

3.2  DESIGN GOALS

Under the current method, grades are entered into the
auntorated records system from a magnetic tape file which is
prepared by an optical scanner. The optical scanner
prepares the data on the tape fror typed data which is
prepared by data entry specialists. Data are no* validated
until the output of +the scanner is processed by the
automated records system which operates on the 90/80. If

the 90/80 is not operating, input for the optical scanner



may be prepared by da*a entry specialists but the validi+y
of the data cannot be checked until the 90,/80 is operating.
If data are lost on the 90/80, the input to the optical
scanner may be resubmitted in order to ob*ain the input to

the automated records system.

A UTS 400 terminal system consists of a mas‘ter or primary
slave terminal (see Figqure 2) and from one to five slave
terminals. 2 master or primary slave tergpinal 1is
distinguished in that it is allowed to partition UTS 400
merory and to load programs into 0TS 400 memory as explained
in Appendix B. Other than these two functions, the slave
terrminals can perform +the same UTS 400 functions which the
master or prirmary slave can perform. The UTS 400 system now
in use consists of a pricary slave terminal, two slave
terminals, a dual diskette subsystem, and a dual tape
cassette subsystem, Casset*e tapes and diskettes which are
gounted are referred to by the first letter of the type of
device concatenated with a one or +two. For examrple, C1
refers to the tape mounted in tape drive number one, and D2
refers to the diskette which 1is mounted in diskette drive
number two., ADP has determined that if the syster developed
in *his thesis is adopted, one to three additional slave

terminals may be purchased.
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Figure 2: UTS 400 Hardware Configuration



The number of student grades which has to be posted
- during a term is the sum of the number of students enrolled
in each course. Fach course is divided intoc one or more
sections of students. Hereafter, the term 'section' will be
used to mean a course section of students. Approximately
eighty-five +thousand student grades, divided into four
thousand sections, have +o be posted during each fall and
spring semester. Tewer grades, from fewer sections, have to
be posted during the +two summer sessions. ADP has
determined that any new system should allow for expansion of
the number of student grades *o one hundred thousand grades

divided into six thousand sections.

As a rTesult of the factors «c¢ited in +the preceeding
paragraphs, the design goals of the GIS are as follows:
1. Verify as much of the data as possible at time of
initial entcy.

2. Allow operation of the GPS even if the 90/80 is
not operating.

3. Minimize loss of data in the event that the GPS
crashes.

4., Allow operation of the GP5 with one to six
terminals.

5 Allow for expansion of the system to handle one
hundred thousand student grades, divided into six
thousand sections.



3.3  BEGINNING CPERATICN CF THE GPS

The GPS may be 1loaded into the UOTS 400 from the host
computer or from a peripheral device. The capability of
being loaded from a periplkeral device gives the GPS the
ability to function when the host computer is not in
operation. Data cannot be transferred to the host computer
unless it is working, but all other functions of the GES may
be performed. When the GPS begins operation every terminal
-of the UTS 400 terminal system is initijalized, but only the
primary slave +erminal is connected initially to the GPS.
After initialization any slave terminal may be connected to
the GPS by pressing its F14 key. ¥hen the GPS is in
operation and a *erminal othker than the primary slave is not
connected to the GPS, its albility to use +the diskette or
tape drives is inhibited. It is only allowed to cormunicate
vith the host computer. The GPS initialization routines meet
the design qoal of allowing any number of terminals to
operate under the GPS. These routines have a side effect of
requiring a buffer of 137 bytes to be set aside for each
possible terminal which may or may not exist. The memory is
vasted if the terminals do not exist, but <these routines
allow terminals to be added to the system without having to

reassemble the program.



3.4 DATA ENTRY

e e S ———

Pages of section data are required: to be entered in
order. After an operator has selected a section for which
he desires to enter grades, the page of file data obtained
is the data for the first paée which has not yet been
entered for *hat section. The page number of the first page
not entered is not updated until a page is completely
entered. Thus, if operator A is entering data and operator B
atternpts to enter data for the same section before operator
A corpletes his page, operator B obtains the file data for
the same page. If by chance the file data (studerts' last
two social security digits) is exactly the same as that on
the page which operator B is attempting to enter, the data
on the page which is completed last will replace the data on
the diskette file. As a result, returned class roll and
grade reports are given to data entry specialists in groups
of entire sections 1in order to avoid concurrent processing
problems.t As the grade data from each page of a section
roll is completely en*ered, the master file on the diskette
is updated. The social security digits which are entered by
the data entry personnel are comrpared to the digits
contained in the diskette master file. If the two do not

match, data entry will be stopped. The reader may refer to

e A W L ey i v i e e T A

tbavid Kroenke, Database Prgocessing - (Chicago, 1977), pp.



page 30 of the User's Manual to obtain a detailed
explanation of the actions ¢to be taken as a result of
incorrect data entry. Each grade 1is compared to the
authorized grade table when i+ is entered by data entry
personnel. Only authorized grades are allowed ¢to be
entered. &n authorized grade is any grade contained in the
authorized grade table. If a grade is missing or an
unauthorized grade is on <the class roll, either a dummy
entry may be made or further processing of this section may
be halted until the instructor can be contacted. In the
event of the latter case, the only data los* are that
currently on the screen. The same sjituation occurs if the
GPS crashes or if povwer §o the UTS 400 is discontinued.

Thus, another design goal, minimizing loss of data, has been

met.

Data is verified by a data entry specialist other than
the one who originally entered the data. The data entry
specialist chooses the function ¢o be‘performed, gives the
control number of the section to be verified, and enters
only the grade, since the social security digits vere
verified when the grades were entered. An alarmr sounds if
the grades do not match, and the grade is not accepted. In
order to allow changes during the verification function, a

total of three tries is allowed, and then the first



authorized grade wvhich 1is entered becomes the verified
grade. The diskette master file is updated as verification
of each page is compieted. Only +the data on the screen is
lost if a power loss occurs or if the GPS crashes. It should
be noted that the GPS does not allow exception transactions
to be verified., ALP Las determined that the total number of
exception transactions generally do.not exceed three hundred
per term. Fxceptlon transactions are verified manually after
being separated from *he regular +<ransactions on the host
computer by examination of a code contained in each

transaction.

Exception transactions are also entered by the GPS data
entry specialists. The exception transactions are written to
cassette tape C2 from which they will be transmitted to the
host computer. Exception transactions are not written to the
diskette file. Any operator of a terminal connected to the
GPS may enter exception transactions by choosing one of the

following functions:

1. ADD-ON. This function processes students who have
been added to class rolls by the instructors.

2. TITLE. This function handles +the changing of a
course title.

3. HODFS. Here, an instructor has changed the credit
hours for a particular student, A student may be
permitted to omit part of a course on material
which he has studied previously. Thus, a student
might receive different credit hours than other
students in the same course.

- 14 =



The GPS will return to the master menu as each furction is
corpleted in order that the terminal operators may choose
another function. If the previous function was ADD-ON,
however, the ENTER function will be initiated. The GPS5 does
not process the removal of students from sections who were
deleted from class rolls by instructors. Such deletion is
processed by other parts 6f the automated records system. In
order for the GPS +to process sections containing deleted

students, dumry grades are entered for the deleted students,

3.7 DATA BACK-UP

Back-up for all data is maintained by writing each
transaction, irncluding exceptions, to cassette tape C1 as
the diskette file is being updated for regular transactions
and as exception transactions are written to tape C2. This
tape is.maintained un+il the current term is completed. If a
diskette file becomes damaged, lost, or destroyed, it ray be
vtebuil* using the back-up tapes and the previous diskette.

Each se* of diskettes is maintained for three generations.

3.8  ENDING OPERATION

Fach session of the GPS is terminated from the prirary
slave terminal only. The primary slave terminal insures that
the other slave terminals are not performing input/cutput

and vai*s until the slave terminal operations are completed.



The primary slave terminal then rewinds all tapes, writes a
warning message on the screen which states that the terminal
may be cpnnected to the host, and disengages the GPS from
the UTS 400 terminal systew. The GES cannot be restarted

without being reloaded into the UTS 400 user memory.



Chapter IV

GPS DESIGN DECISIONS

4.1  MASTER FILE CREATIQN AND DESCRIETICN

s e -

The master file is created on the host computer with the
layout given in 2Appendix A. The first record of the file
contains the date of file creation, a device label, and a
table of authorized grades. The last record of the file
contains the date of file creation and a device label. Other
records c¢ontailn the actual section information. Al1
inforration ccncerning sections for a particular term is
known at the time of file creation, approximately one or two
weeks before the end of the grading period. Thus, there will
be no insertions into the file once it is created. &n ISAM
file organization is used with embedded keys. Each section
has one or more records with each record containing the last
two social security digits for fifty or fewer students and
space for a two character grade for each student. Each
record can hold two pages of class rolls. The first record
of a section also contains the course and section
informétion. Each record's key is a unique section control
number concatenated with a two digit set nurber corputed by
adding a one to the page number of the first page contained

in the record and dividing the resulting sum by two. The



first set number of a section, therefore, is always '01'.
The key for the first record of a term's file is always all
0ts., The key for the last record is always all 9ts, The
indices for the file are interspersed tbhroughout the data
such that the first record of any section may be accessed
within three accesses. High level indices are read into main
merory of the UTS 4C0 when the master file is opened.
Hidden from the user is the fact that the file may soretimes
be contained on only one diskette. This was done in order
that standard procedures could be developed for the data
entry specialists, Ordinarily, the only time that the entire
file could be on one diskette 1is the first six weeks term
for freshmen. The master file contains variable length
records of 6 to 127 bytes with fixed length data blocks of
13 sectors (1,2 track). This means that when a data block
is read, it does not span two tracks and does not consume
‘the time to move the disk head from one track tc¢ another.
=,

4.2  URDATING IHI MASIER FILE

it

Two records are rtequired to be read for any page other
than the first <<wo pages because the section status
information is contained in the first record. FPirst, the
initial section record is read. Second, the key of the
record containing the next page to be entered or verified is
cormputed. Third, the desired record is read after saving the

section status information. The first record of the section



is updated with the current section status after a page has
been completed, and the record containing the current page
is also updated. If mos* sections contained more than two
pages, this access method would take too long. Hovever, a
study by ADP of the numker of students per section revealed
that of four thousand sections, only four hund- ! sections
contained more than fifty students. The time nvh,séary to
access either page one or page %wo is 2.5 seconds, but to

access any other page requires 5 seconds.

4.3  BAXIMDM SIZE QF TH
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Fach diskette of +he dual diskette subsystem contains
space for 250,000 bytes and has 72 usable tracks. Six
thousand sec*ions require 21 bytes each for course and
status information for a total of 126,000 bytes. Cre hundred
thousand students require +¢wo hundred thousand bytes for
social security digits and grade index. The last two digits
of the social security number and the two digit grade index
are packed into one byte each. Thus, the total space needed
for data in the master file is 326,0007bytes which is within
rangé of the 500,300 bytes of available space. HNr. HWilliam
Gryder of Sperry Univac, who wrote the file access routine,
states that *he routine needs no more than 70,000 bytes for
index blocks. With each data block occupying one-half track,
there can be no more than 288 (72 tracks x 2 data blocks per

track x 2 diskettes = 288) data blocks. Records are not



allowed to span blocks. If there is insufficient space for
an entire reccerd in a block, the space is not used; and the
record 1is placed in the next data block. The largest
possible record (121 bytes) 1is the initial record of a
section which has fifty or nore students. The maximum amount
of unused space per tlock is the space reguired for the

120).

largest possible recoréd minus one byte (121 - 1
Since there can be no wmore than 120 unused bytes per block,
unused space accounts for no more than 34,560 bytes {288
blocks x 120 bytes = 34,560 bytes) fdr a grand total of
330,560 bytes. Actually, there can't be 288 data blocks
because of the index blocks which are always 128 bytes long.
By using the above figures, however, the computations show

that the required space is available.

4.4  CRITICAL ACTIONS

Critical actions are actions which 1f allowed +o occur
may not be undone. Included in this category are the

following actions:

1. Res*arting the GPS program
2. Peusing the cassette tapes frorwr the current term

3. Ending the current session of the GPS prograr

211 of the above actions must be initiated from the primary
slave terminal. ©Once the operator of the primary slave

 terminal indicates that he wants to perform a critical
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action, he 1s given a short warning ressage and asked if he
really wants to perform that action. If the response is
negative, his terminal returns toc the master menu Screen.
If the response is affirmitive, the critical action begins
opération. Yf the critical action is reusing the cassette
tapes from the current term and a negative answer is given,
the GPS returns +o the restart point and not to the master
menu. If a critical action is requested from any terminal
other than the primary slave +terminal, the Trequest is

ignored and +hat terminal returns to the master menu.

4.5 USER FEEDBACK

— e . S A . e . ——

After the functions to be performed by the GPS were
identified, 1limited pilot irplementation was performed in
order to present a demons*ration to the prospective user and
client. As a result of the demonstration, both the client
and frrospective user 1indicated that the proposed system
would grea*ly enhance *their capability to provide service.
Fack had suggestions which were later added to the GPS. The
client stated that he wanted the data entry specialists to
be prompted for added students after every section had been
entered. He felt that it might be too easy to forget about
penciled-in names at the end of class rolls. The user added
tﬁat a data entry specialist would either be entering or
verifying data in groups of sections. Thﬁs,' if the ENTEB or

VERIFY functions were being performed and a section was



corpletely entered or verified, +he function should be
" restarted autcmatically without the terminal operator having
t0 reguest the function from the menu screen, This
capability and the «capability to return to the mwaster menu

at any time werc added to +he GPS.

puring the demonstration, a data entry specialist stated
that all of the UIS 400 terminals might not always be used
for posting grades and that it would be desirable if the
terminals could be used for other +tasks. She explained that
at tires there are insufficient class roll and grade reports
on hand to require the use of all available 0TS 400
termwinals and +hat there are other applications which may
require data entry. Thus, one or two data entry personnel
might be posting grades, and another person might be
entering data for other applica*ions which require only that
the user be allowed to communicate with <the host computer.
The capabili+y to disconnect a terminal from the GES and the
capability to reconnect a terminal to the GPS were also

added to the program.



Chapter V

IMPLEMEKTATICN GF SELECTEL FUNCTIONS
5.1  STATUS

The STATUS function accesses +the first record of a
sec*ion in the same manner as the ENTFE or VERIPY functions.
No data is written *o the file. Course information such as
departrent and course numter is displayed on the terminal's
screen. The first page not entered, +he first page not
vérified, and the *total number of pages in the section are
also displayed. A zero appears in the screen position for
the first page not entered or +the first page not verified if
all pages have been en*ered or verified. This function may

be performed at any terminal connected to the GPS.

5.2 GRADES

The GRADES function 1is not described in +the User's
Manual, nor does it éppear in the GEFS master menu because
the client desired to conceal its existence fronx the
terminal user. The GRAPES function allows the authorized
grade table to be replaced. Changing the authorized grade

table in the riddle of processing a term's grades could

invalidate previousiy entered student grades, but it is a



client~desired capability. Thus, +his function exists, but
its use 1is not to be *akern 1lightly. The grade table is
originally created wvhen the master file is created ' and is
placed in*to the first record of the file. I%t should only be
changed when the list of authorized grades changes between
the time of file creation and the first input of grades

into the student master file.

The authorized grade *table may be changed by entering
GFADES from the primary slave terminal when the GPS master
mwenu is on the screen. The user will lte asked if he really
wants to change the authorized grades. If a negative answver
is given, the master menu appears on *the screen and no other
action is taken. If an affirmative ansver is given, the
GRADES function begins. Up to fifty-seven new grades may bhe
entered in any order, but the last entry must be a zero
followed by a blank. Fach grade should be left justified and
tvo characters in length, The second character may be a
blank. Once the last entry is made, the new grades are
written to the £irst record of the student master file and

appear on the screen as 1if attention key F8 had been

pressed. It should ke noted that if this function 1is
terminated before the last grade entry 1is made, the
authcrized grade table has not been changed.. The entire

process must be begun again from the master menu in order to

change the authorized grades.
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5.3  COPY

The Usger's Manual ccntains a complete description of the
GPS COPY function. Described herein is the reason for
including such a function in the GPS program itself. I/0
functions which cannot ke performed manually on the UTS 400
usua lly carnot be performed using the UTS 400 programring
capability. The COPY function is a counterexarple of this
generalization, For examle, the manual COPY function
cannot copy a record on a peripheral device which contains
binary zeroes because a bPtinary zero is an end of record
signal. The GPS student master file on diskettes is an
exarple of a file which contains binary zeroes a»d which has
to be copied for tack-up purposes. A diskette has to be
copied sector by sector in order to copy a file which
contéins binary zeroces. R diskette can be copied sector by
sector only if the sector control byte is set. The sector
centrol byte can be set only by using the UTS 400
progranming capability. Thus, the <copying of the student
master file is an example of an I/C function which can be

done using ¢the UTS 400 programming capability, but which

cannot be performed manually.

The manual copy functiol. copies only the sectors which
actually contain records. This is a nice way to ensure that
an entire disk is used, but it may wreak havoc on an ISAM

file whose index blocks contain track and sector addresses



if +he copied diskette contains blank sectors. The diskette
wvhich contains the GPS program may be copied manually, but
the diskettes containing the student master file can be

copied only by using the COPY function provided by the GPS.

5.4 ERTER

i

The ENTER function is initiated from any terminal
connected to the GPS by entering ENTER when the master menu
is on the screen. The terminal operator is prompted for the
control number of the section which he desires 4o enter, The
operator enters the desired control nurber and the first
record of that section is read into a buffer for that
terminal, The GPS examines the first page not entered and
if it is not zero, puts that page numter On the screen. The
GPS then computes the key of the record which contains that
page, reads that record into +the +terminal buffer, and
returns control back to the operator +o enter the data. No
other record is read if the first page not entered is cne or
two. A message is displayed which states that all pages for
that section have been entered if the first page not entered
is zero. After all messages which are displayed on the
screen, the operator is required to press TAB-FWL in order
to continue execution of the GPS. An error rmessage is
displayed if the contrel rumber does not exist. If there is
no message displayed, the operator enters the data for each

page as it aprears on *he screen. The master file is updated



after each ©page is entered. A message will be displayed
after all pages have beenn entered. After the operator’
-presses TAB—FHD; he is prompted for any ADD-CHN students. If
the response 1is no, the operator is prompted for another
section con%rol number. If the response is yes, the ADD-ON
function 1is automatically initiated. The operator is
prompted for another section control number when *he ADD-ON
furction is corpleted. This precludes the operator from
having to choose the ENTFE function from the master menu
each time., An interesting thing about the ENTER furction is
that the students!' last two social security digits and
grades from +he master file are stored on the screen with
the display intensity ¢turned off. By using the screen werxory
approximately six hundred bytes of random access nmemory
{rA¥) are saved which would otherwise have to be used for
temrporary storage. The display intensity'is switched off in

order to conceal *his inforwation fromwr data entry personnel,

5.5 YERIFY

—————

The VERIFY function operates similarly +o +the ENRTER
function described in the previous section except that if a
section has not been entered, it obviously canno* be
verified. Cnly the grades are entered for the VERIFPY
function. A message will te displayed on the screen when all
pages of a section have been verified. After the operator

presses TAB-FWD the VEFIFY function is again initiated.



Chapter VI

CONCLUSIONS

6.1  FUNCTICNS STIIL 2C EE IXELEMERTED

The most important function still not inplemented is the
SEND function which is decigned +to transmit data to the
host computer. Other functions not yet irplemented include
the RECFREATE and WRITE functions. BRefore the GPS can be put
into production, there must ke a way of re-creating the
diskette master file if it is damaged or destroyed. RECREATE
is designed to re-create the master student file if it is
damaged or destroyed., The WRITE function is designed +to
re-create tape €1 if it is damaged or destroyed. XIf both the
diskette and +tape files are lost, destroyed, or darmaged,
work will have to resume from the last  good copy of the

master file.

Onrertioned until now 1is the routine to access the
diskette file. It has yet to be made available by Sperry
Univac. The parts of the GPS which have been inplemented
used the technique of information hiding? in order to assume

that +*he file access routine worked.

Y T A . - -

2pavid L. Parnas, "The Use of Precise Specifications in the
Development of Software" (1%77), p. 864.
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6.2  ADDING ADDITICNAL PUNCTICNS TO THE GPS

Additional functions may be added to the GPS if merory
exists. The menu screen is modified so easily that no
discussion is needed. The new function name must be added to
the function master menu list and jump pad. A Jjump pad is a
group of fixed memory locations in a program which contain
branch instructiohs to the entry points of internal
routines, Such instructions norrally enable an internal
routine to be reassemrbled at a different memory 1location
without requiring the external calling routine to be
reassenbled. In addition *o changing the jump pad, either a
routine will have to ke written to perform the new function.

or extra field definitions will have to be added.

W

6.3 LESSONS LEARNED

This section should probably ke titled, "He #as Right,
But I Didn't Believe Him." 1This quote refers to topics
discussed in *two computer science courses, In CCEP 145 it
was often said +tha* compu*tcr scientists were optirists. I
certainly was, especially in computing the time necessary to
cornplete this thesis. 1 originally ¢tought i* could be done
in three or fcur months. Was I wrong! 1I%* took another three

months with lcts of overtime.



In COMP 135 we were taught tha* we should purchase
hardware without software only with our eyes wide open and
with the greatest of care. I should have taken COMP 135
before beginning this +thesis. The U1IS 400 terminal system
was purchased with very little software. Of the softsare
vhich was available, most wWas not supported by Sperry
Univac. That which was not supported, as one might suspect,
vas crawling with bugs. Corsequently, I spent much time in
correcting sof*ware on which I depended for help. This in
turn slowed progress on my project immeasurably. In
Decemrber of 1978 Sperry Univac finally announced a new set
of fully supported software which ADP hopes to use for
future UTS 400 applications. If my thesis doesntt result in
a better wethod of posting grades, I fervently hope that it
does help someone avoid the . same two pitfalls of optimisk

and of unsupported software.
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Eppendix A

PILE LAYOUT AND SOUFCE CODE FOF THE GFADE POSTING SYSTEH

This aprendix is contained on the enclosed microfiche.
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Appendix B

USER'S MANURL

Because the USER'S MANUAL is intended to be used by
itself, i+ is formatted and paginated as a separate

document.
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Chapter 1

INTROLDOCTION

The University of VNorth Carolina Grade Posting System
{GPS) 1s deSigned to enter student grades into the automated
records systewm. It includes methods for original da*ta entry

as well as for verification. Improvements include the

following:

1. Easc of data entry

2. Speed of data entry

3. EFasily understood input symtols

4, 1Invalid data discovered at time of entry

5. Capability tc prepare grades for entry into the
system although the Sperry Univac 50/80 ({(90/80 or

host computer) may no*t be in operation

€. Capability %o verify input easily

This manual describes the functions of the GPS and how it
may be used by the people who will operate the syster, the
data entry specialists. By following the enclosed steps, one
will be abie to operate this syster in a rinimum of time.
Organized in the order that each function is norrmally
perforred, the manual describes all functions of the GES and

the methods used by the operators to perform them.



Chapter I1II

EQUIPMENT USED IN THE GPS

2.1 INTRCDUCTICN

e . —— Lo i sy .

The following eguipment {see Figure 1) 1is used in the
Grade Posting System:

1. A communications-line c¢onnection point (called a

modem)

2. Either a UTS 400 mas*er terminal or controller

3. One to six UTS 400 slave terminals

4. A dual tape cassette system

5. A dual diskette system

6. A 'grandfathered' set of diskettes containing the
student file

7. A set of tapes containing updates to +*the student
files

8. A set of blank tapes

8. Three diskettes containing the GPS program
Currently,‘ the GPS uses a mas*er terwinal and +two slave
terrinals. Plans are beirng made to replace the nrmaster
terrinal sta*ion with a controller and a primary slave
terrinal. Pistinguishing characteristics of the master or
prirary slave terminal will be explained in other parts of

this manuval.
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Por the purposes of this manual, the GPS will be described
¥ith a master terminal. If the master terminal is replaced,
however, all functions which are particular to it will be

performed by the primary slave terminal.

2.2 HODEN

e e s e

The only +thing about the modem with which an operator
should be concerned 1is how to connect or disconnect the
power. Location of the power switch varies from rmoder to
modem, however, it is generally well marked. The rmodern is
required to be on when the GPS needs to communicate with the
host computer, but it may he off when the UTS 400 system is
being used alone. The purpose of the modem 1is to cenvert
data into a forr which can bLe sent over a communication line
to the hos* computer. It also converts data received from
the host computer into a form which is understood by the UTS

400.

2.3 UTS 400 MASTEF ANL SLAVF TERMINALS

The master terminal is the heart of the UTS 400 terrminal
system. It contains the memory used by all terminals in
additicn to performing all functions which a slave ﬁerminal
performs. The terminals consist of a typewriter-like
keyboard and a CRT. There are keys si@ilar to those on a

typewriter, a numeric keypad, and keys to control the cursor



on the CRT. The cursor is a small square on +the screen
which indicates where the next character will be entered.
The power switch for each terminal 1is located at the bottom
.in the front of the CRT angd is norrally covered by the
keyboard. It may Le necessary to move the keyboard forward
in order to locate the power switch. The povwer indicator
lights when power 1is applied to the terminal. Use of the
shift key i1s 1like that of a typewriter, Function of other
keys which are used in the GPS will be explained 1later in

this ranual.

2.4 THE TAPE CASSETTF SYSTEX

The tape cassette system 1is a magnetic storage device
using tape cassettes. TFach tape cassette records on two
tracks which have a total «capacity of approximately 700,000
characters. The terminals over-ride most of the functions of
the cassette systemt's front panel controls and the GPS
controls rmost tape functions internally. However, it rmay be
necessary to rewind a tape using the front panel controls.
Ali/that is required is to push the revind control. Tapes
rust be rewound before teing removed fror the tape deck. One
can tell that the tapes need rewindirg by visually checking
the track and address counter located on the front of the
tape deck between the two tapes. The tapes need to be
rewvound if the reading is rot 10000. The power switch is
located on the front panel of the tape deck. The green
pover indicator lights whenever power is applied.

-5 =




Certain tapes may be for reading only (these tapes are
called write protected). To write protect a tape, it is
necessary to 1insure that the vrite protect tabs are
withdrawn fromr the tack edge of each tape cassette. If the
tape is write protected, the WRITE 1 PROTRECT Or ©W®RITE 2
PROTECT indicator 1lighkts. The WPITE 1 PROTECT indicator
applies to tape +transport 1 and WRITE 2 PROTECT indicator
applies to tape transport 2 (tape located on the right}. You

will be fold which tapes are to be write protected.

2.5 IHE DISKEITE SUBSYSIEY

The diskette syster is also a magnetic storage device
using diskettes. Fach diskette 1is capable of containing
about 250,000 characters. Although the diskette systeﬁ will
always be operated remotely either by the GPS or by you at
the terminal, you must do the following tasks before the

diskette system can be used:

e« Turn the pover on.

2. Insert one or two diskettes. 1Insert a diskette
only when this mranual instructs you to do so.

It should be noted that the power should be on before you
attemrpt to load a diskette. Conversely, diskettes should be
removed before power is disconnected. The power switch is
located on the bottom right of the diskette system. The

power indicator will light when power is applied.



Certain dicskettes may be for reading only (like their
tape counterparts, these are called write protected}.. To
write protect a diskette it is necessary to expose the write
protect hole 1located cn the diskette. The WRITE PROTECT
indicators apply to the diskette drive 1located below the
indicators, If a diskette is to be write protected, insure
that the appropriate indicator is 1lighted. You will be

informed which diskettes are to be write protected.

2.6 A GEARNDFATHERED SET QOF DISKETIES

The '‘grandfathered!' set of diskettes contains the student
files. Fach day that the Grade Posting Systemr is in
operation, the set of diskettes with the oldest date will be
used for that day'srinput. The two diskettes will be copied
at the erd of the daye. The originals will be retired for
back up purposes until tvo more sets have been retired. The
oldest set of retired diskettes will be used to <copy the
current day's disketteés and then used for the mnext day's
input. The f£file can te re-created by using the previous
day's diskettes and ¢the «current day's tapes should the
current day's input diske*te file become damaged, destroyed,

or lost.



2.7 A SET OF TAPES CCNTAINING UPDATES IO THE STUDENT FILE

g SRy G A e i P R et P

Each day that the Grade Posting Syster is used, two tapes
are produced:
t. A tape containing all pages which have had grades
entered or verified
2. R tape containing all sections for which
verification of grades was completed (This is the
tape from which information will Lke sent ¢to the
host computer once a day or as often as desired.)
After the contents of the tape containing verified grades
have been sent to the host computer, loth tapes are reroved,
write . protected, lateled, and maintained for Dback up
purposes urtil the end of the grade posting cycle for that
academic term. If +the UTS 4030 diskette files become

damaged, destroyed, or lost, they can be re-created with a

ainimur loss of time and effor+t.

2.8 A SET OF BLANK TAPES

A set of blank tapes are maintained and used at the rate
of twc per day/session of the GPS., These are the tapes wvwhich
are to be used to contain <the updates to the student file

contained on the diskettes.

2.9 A SET OF DISKETTES CONTAINING THE GRADE POSTING SYSTEY

o e v T  — . T VI A _m_-—————.—.— e Al Ml i AR Gl M GRS et e an S S, R ok

Three identical copies of the Grade Posting Syster,

contained on three separate diskettes, are maintained in a



write protected status. These copies are used as back up
for the program once it is placed into operation. These
diskettes will be used to restart the GPS if it fails or
crashes. If one of the three diskettes fails to load the
program successfully, a second will be <c¢opied before

‘reloading is attempted again.




Chapter III

PUTTING THE SYSTEM INTO OPERATION

3.1  INTRCDUCTICN

Before the GPS can be placed into operation, it is

necessary to perform the following tasks:

1. Power up equipment

2. Insert diskette containing GPS program
3. Home the dicskette

4, Partitior Randor Access Kemory (EAY)
5. Load the GPS program

6. Insert student file tapes and diskettes

3.2 POFERING UP EQUIRNENT

Turn the power on all equipment as described in Chapter

Y. Turn on the modem

2. Turn on the master terminal
3. Turn on the slave terminals
4. Turn on the cassette deck

5. Turn on the diskette system



. ey e . s

Place the program diskette into disk drive nunber one.
Remember that power should be applied to the diskette drive
before you insert the Jdickette. Insure that the ¥WRITE

PROTECT indicator lights.

3.4  HOMING THE DISKETTE

- .k Sk e G A S S i e Sy

Heme the diskette after it has been inserted. lse the

master terminal to home the diskette and follov these steps:

1. Press the CCNTROL PAGE key. The display sho¥n in
Figure 2 should be o the screen. If the control
page display is no+¢ blank, rress the CURSCR TC
HOMF key and then press the EPASE TC EQF Xev.

}
(**PRINT*) STA~ (**XPER**)PRNT( ) XFER{ ) X¥IT{ }P6 |
( / / )YRMRDF- ( / s )SEAFCH({ ) FEE {
{
J

-y

Fiqgure 2: Flank Control Page Display

2. The cursor 1is automatically positioned in the
PENT {( ) field. Enter *'PRNT' in this field.

3. V¥ow the cursor automatically moves +to the
XFER ( ) field. Enter 'ALL' in this field.

4. Press the RETURN kcy and the cursor automatically
moves to +the first tlank space on the second line
of the control page display.

5. Enter *'D1' in the first field, leave the secongd
blank, and enter *HO' in the third field of the
second line. The display shown in Figure 3 should
be on the screen. If not, «correct the display
before proceeding.

- 11 -




6. Press the CCNTECL PAGF key and the display will
disappear.

7. Press the PRINT key and the diskette will return
to the beginning position (this action " is called
homing the diskette).

- .  ——————— . - - A S —

' .

§ (**PRINT*) STA~  (**YXPER**) PRET (PRNET) XFER{ALLYXFIT( ) P6
i (D1/ /HOYADP- ( ,/ / }SEMAECH({ ) wx

|
N

R el e T

Figure 3: Correct Control Page To Home a Diskette

3.5  MANUALLY COPYING % LISKEITE

At times it may e necessary to copy the diskette
containing the GPS program. You cannot manually copy the
diske*tes containing the student file; they must be copied
using the GPS program. In order to manually copy a di;kette
containing the GPS program, follow these instructions:

1. Inser* the diskette *o be copied into disk drive

number one. Insure that it is write protected.

2. TInsert a blank diskette into disk drive number
two. Insure tha* it is not write protec*ed.

3. Home both diske*tes by following the procedures in
the previous section except 'D2' is substituted
for *D1' in order to home the diskette in drive
number two.

4, Press the CONTFOL PAGE key. The display shown in
Figure 4 should be or. the screen. If the control
page display is not blank, [ress the CURSCR TC
HOME key and then press the ERASE TO EOF key.



(**PEINT=*) STA- (¥*YXFER*%} PRENT ( y XFEPR { Y XHMIT{ )}P6
{ » / VYADER~ ( / s )SEARCH({ ) kx

o -y

Figure 4: Elank Control Page Display

5. The cursor is auvtomatically positioned in the
PRNT({ ) field. TFnter 'EBELNTY in this field.

€. The cursor automatically moves to the XFER{ )
field. Enter *ARLL' in this field.

7. Press the RETUFN key and the cursor autcmatically
moves to the first tlank space on the second line
of the control page display.

f. Enter 'D1t in the fourth field, 'D2' in the fif*h
field, and en*ter *CO' in the sixth field of the
second line. The display shown in Figure 5 should
he on the screen. if not, <correct the display
before proceeding.

|

—— —— — . e S L i A ——— -— - A ———

(**PRINT*) STA- (**XFER**) PRNT{ERNT) XFER(ALL) XNIT( ) E6
{ / / }ADF- (D1/L2/CC) SEARCH ( ) EE%

b o . o e

—— o — A . 7 o - —

Fiqure 5:; Correct Control Page To Copy a Diskette

9, Press the CONTFOL PAGE key and the display will
: disagppear.

10. Press the XFEF key and the %AIT 1light will be
turned on. Copying is complete when the VWAIT
light is turned off.



3.6  PARTITICNING PAM

Ensure that the Random Access Memory (RAM) 1is properly

partitioned by completing these tasks:

1. Call the control page to the screen by pressing
+he CCNTEOL PAGE key on the master terminal.

2« If the last two characters on the top 1line are
not 'PB6, place the cursor in the M4 field and
enter 'P6'. You place the cursor in the MM field
by sracing. The last place the cursor stops on the
top line, before it goes to the second line, is
the MM field.

3. PFeturn the control page by pressing +the CCHUTROL
PAGE key.

3.7  LOADING THE GBS PROGRAN
The GPS program may be lcocaded ty one of two mwethods:
1. Manually from a diskette
2. By executing a program on the 80/80

%egardless of which method is used, the RAM must be properly
partitioned. If the GPS is to be loaded from a diskette,
insert the diskette containing the GPS program into disk
drive number one, home it and then place D1 in the fourth
field of the second line of the CONTEOL PAGE. Femove the
CONTROL PAGE from the screer. and press the LOAD PRCGRAF key.
The UTS 450 will place.the program into RAHN. The WAIT and
| AUYILIARY BUSY indicators will light during +this operation

and will go out when the program is loaded. If the load is



not successful, an alarm will sound. Press the KEYBOAED
UNLOCK key and call the control page to the screen. Record
the time that the alarm svunded and the code in the ADR
field of the control page in. *+he session log. The ADR field
is located on the second line of the «control page. Repeat
all steps including horing the diskette. Upon completion of
the second attempt, call your supervisor if the alarm sounds

again.

To 1load the GPS program from +¢the 90,80 it is first
necessary to log on the 90,80 system, partition RAN, and
execute 'UTS400.0TILITY.FUTS1' by using the 80,80 EXECUTE
function. The module, *UTSUDO.UTILITYL.FUTS1', is stered in
the 90/80 system litrary. After this program begins
e#ecution on the 9C/80 it will ask the user if a 'load' or
*durpt is desired and if <translation to extended ASCIT is
desired. Enter an 'L' to the first question and press the
XMIT key. Enter a *'Y!' to the second guestion and again press
the XMIT key. The user will be asked for the nmnare of the
program to be loaded. Fnter 'UIS400.GPS.ABS's The WAIT and
ACXILIARY BUSY indicators will light and will go out when
the loading is completed. If the load is successful, the GPS
welcoming display (see Figure 6) will appear on the raster
terminal screen. The message, *FAD LCAD AT TRANSFER
ADDFESS,' will be displayed if the loAq is not successful.

Repeat all steps if this occurs.



3.8 LOADING THE STUDENT FILF TAPES AND DISKETIES

If the load is good, the display ip Figure 6 will appear.

1.
2.

3.

[ -1

WELCOME
TO THE
UNIVEFSITY CF NOPTH CAROLINA

GEADE POSTING SYSTEM

PLEASE FOLLOW THESE INSTHRUCTIONS:

REMOVE THE DISKEITE CONTAIKING THE GPS PRCGFAM.

INSERT THE T%®0 DISKETIES CCKRTAINING THE STUDEXNT
FILE. PUT DISKETTE NUHBEP ONE IN THE DRIVE #1.

INSEET TWO BLANK OR REUSABLT TAPE CASSETIES IN
THE TAPE DECK.

ENTER THE TERM AND YEAR:
a) TERN (ENTER CNI DIGIT) /./
b) YEAR (ENTER THE LAST T%0O DIGITS) /e./

PRESS THE YCARRIAGE RETURN' KEY

h---p--.....—-.-—-.——.-_..—-—-—.-—-————-—_u-u-a—_—-_-——-———.._-d

It is a welcowing display to

Piqure 6: HWelcome Display to the GPS

the Grade Posting System which

instructs you to remove the diskette containing the program,

to insert the ts%o diskettes containing the student file,and

to enter the term and year for the grades being posted.

Be



sure that the diskette labeled number one is inserted in tte
left drive and that the diskette labeled number two is
inserted into the right drive. Two tlank or reusable tapes
should be inserted into the tape deck. Prior to inserting
the diskettes or tapes, 1insure +that the write protect tabs
are in the tapes and that the write protect holes on the
diskettes are not exposed. Check the vwrite protect
indicators on both the tape ‘deck and the diskette drives.
Enter one of *he following digits which represents the terr

whose grades are being entered:

1. TFALL 1

2. SPRING 2

3. 1sT s5 2

4., 2ND S5 &4
Now enter the last +*wo digits of the year for which the
above term's grades are beirg posted. Press the RETURN key
and the Grade Posting System is now 1in operation. The
display in Figure 7 should be on the screen. It is the

function master menu for the GPS program.



URIVEFSITY CF NOFTH CARCLINRA
GRALCE PCSTING SYSTEM
MASTEP MEWU

FALL 78
ALD-ON HOURS STATUE

EXD RECREATE VERIFY

ENTER SEND WERITE

FNTER THY FUNCTION YOU WISH TC PERFCRM IN THE SFACF

1
t

!

i

i

1

|

|

i

!

{

i

!

I

cory | LIST TITLE 1
i

!

|

i

]

!

|

!

PROVIDED AND PRESS THE 'RETURN' KEY. f
!

f

f

i

4

| IS, S ———

Figure 7: Grade Posting System Function Master Menu
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Keys FS5, F¥6, F7, F8, F9, F10, F11, F14, F15 are called

attertion keys and have the following definitions:

1. F5: Restart the GPS program.

2. Fé: Lisplay the GPS function master renu on this
screen. :

3. P7: Terminate this session of the GPS program.
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4. FB8: Display the list of authorized grades con this
screen.

5. F9: Remove the list of authorized grades frorm
this screen.

£. F10: Disconnect all terminals from +he GPS
prograr.

7. F11: Connect the master -rminal to the GPS
prograr.

8. F14: Ccnnect this termipal tou the GPS prograrm.

9. F15: Disconnect this terminal from the GPS
program.

I+ should be noted that keys F5, F7, F10, and F11 work only
on the master ‘terminal. Other attention keys are reserved

for future use and if pressed, are ignored by the GES.

e S il e i s 1 A S i o P A S s W e rh e e A v e Mk S e o S T

TO/EROHN THE GRS

Only the master terminal is connected to the GPS after
the GPS is 1loaded. Keys on the slave terminals which
control the tape and diskette subsystems, however, have been
disabled. A+ttention key Fi4 should be pressed when one
desires to connect a slave terminal to the GPS. After F14
has been pressed the GPS function master menu will appear on

the screen and the terrinal is connec*ed to the GPS.

Press attention ey F15 in order ¢o disconnect a slave
terminal from the GPS. The terminal is disconnected from
the GPS and a warning message will appear on the screen

remrinding the user that hes/she may be logged on the 90,80,



This is just a reminder. The slave terrinal may be used as a
regular terminal in order to communicate with the host
computer.

3.1 DISCONNECTING/CCNNFCTING THE MASTER

. S v M B W e oy T — e et A v —

TERMINAL FROX I.E GPS

At times it may Le desired to disconnect the rmaster
terminal from the GPS program. This may be accorplished by

two rethods:

i« By pressing F1&: the master terrminal will b)e
8isconnected like a slave +terminal. The naster

terminal may be conneccted by using F14,

2. By pressing attention key F10: the master terrinal
and all slave terminals will be disconnected from
the GPS program with all keys enatled. One should
be careful to protect the GPS file diskettes and
tapes when using F10. 2Attention key F11 is used to
reconnect the master terminal. The GPS welcoring
disprlay will appear on the master terminal screen
after F11 is pressed. ¢Cnly the master terminal is
connected to the GPS and the keys for readirg and
writing to the tape or diskette subsyster on the
other terminals are disabled. Follow the
instructions on the screen in order to continue

with the GPS program.
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The

Chapter IV

FUNCTIOXS PEFFOERNED BY THE GPS

NIRCDUCTION

following functions are performd by the

Posting System:

12.

Entering grades

Verifying grades

Entering add-on studcnts

Entering add-on courses

tpisplaying a list of atthorized grades
Changing credit hours for a student
Changing a title for a section

Sfatus checking of individual sections
Re~creation of student file update tapes
Re~creation of student file on diskettes
Copying diskettes

Listing (on screen) of selected sections
a) Verified sections

b} Entered sections

¢) Entered but not verified sections

d) ¥No* entered sections

e) Not entered pages

f) Entered Lut not verified pages

- 21 -
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13. Exiting any of the above functions
t4. Ending a session

15. Transmitting data to the host computer from the
UTS 400 tape cassette

Most of the above functions may be performed at any terminal
at any time the Grade Posting System is in operation. Those
vhich are required to be performed on the master terminal
are identified in the <detailed description for that
function. When the GPS is loaded and begins execution, the
display in Pigure 7 will ke shown on the master terminal,
After connecting a terminal to the GPS, each terminal
operator will be allowed tv select a function by entering
his choice from the keytoardé. Any routine may be exited at
any time by pressing the F6 attention key. A terminal will
then display the list of functions which may be performed by

the GPS,

4.2  ENTERING GRADES

This function may be initiated by any terminal when the
master function menu is on the screen. I+ should be noted
that data can only be entered once. However, it viil only be
entered for a complete page at a time. No data for a page
vill be entered if you exit the function before corpleting
the page. The function master menu will disappear from the
screen after the function name is entered and the user will
be prompted for the control number of the desired section

(see Figure 8):



" —— —— S . o — . o

UNIVEFSITY OF NOFTH CAROLINA
GRADE POSTING SYSTEM
FALL 78

FONCTICON: ENTER

1. WHAT IS THE CONTRCL NGMBER CF THE SECTICRK YOU

T
!
!
1
|
I
i
|
{
!
|
|
!
| WANT TC ENTEE (ENTER FIVE DIGITS)?/weess/
t

L

M i T e SRS wth . — S S E amep e o

Fiqure 8: Screen Display at Beginning of Enter Function

At this time the display will change and shov the following

for the requested section (see Fiqure 9):

1. Punction being performed
2. Departmént abbreviation
3. Course number
4. Sectiocn numter
5. Contrel numker
6. Page number
7. Academic term and year
8. Sequence numbers (SN) for one page
An alarm will sound if all data for the section has already

been entered. A message will appear on the screen and you
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will not be allcwed to re-eniter any data.

—— —-—

UNIVERSITY OF NORTH CAROLINA

GRADE POSTING SYSTEM
coMP 393X 212

r 3 |
{ |
I i
{ I
: i

1
| FUNCTION: ENTER FALL 78 PAGE 10 |
{ 10031 i
| {
{ SN SS GRADE SN SS GRADE |
| {
i 01 14 i
H 02 15 i
{ 03 16 i
{ 04 17 t
| 05 18 i
] 06 19 I
{ 07 20 i
} 08 21 t
i 09 22 |
{ 10 23 !
i 11 24 ]
i 12 25 |
{ 13 |
1 i
L i

Pigqure 9: Sample Display for ¥Fntering Grades

The cursor will automatically be in position for the two
digits of +the first student's social security nurber when
the blank grade report 1is on the screen. Perform the
following tasks for each student on the page 1in sequence

nunber order, 1-25:

1. Enter the last two digits of the student's social
security number and the cursor auvtomatically moves
without spacing toc the grade field.

- 24 =



2. Enter the grade, left justified. Do not enter any
leading blanks. If the grade is a single
character, press the space bar and the cursor will
position itself for the next student.

3. If an alarm sounds, press the KEYBOARD UNLCCK key
and refer to +the section on ‘'Incorrect Data
Entry.!

§, If an incorrect key is pressed and the alarm does
net scound, press the BACK-TAB Xey and the cursor
will ©position itself at the beginning of +the
social security digit or grade <field in which the
wrong Xey was pressed. Press the correct key and
continue.

5. The GPS does not process the removal of students
from sections who were deleted from class rolls by
instructors. Such deletion is processed by other

parts of the automated records systerm. In order
for the GPS +to process +hese sections, dunmy
grades are entered for students deleted by
instructors. Your supervisor will provide tte

dummy grade to Le entered for deleted students.
After all grades for the current page have been entered, the
next unentered page for this section automatically appears

onh the screen.

If there are no other pages, the GPS asks the user if
there are any add-on students for this section. If the
ansver is yes, the GPS will switch to the ADD-OK function
and will rermember the data already entered about this
section. The GPS will perform as if the ADD-ON function had
been initiated (see the section on Add-on Students). If
there are ne add-on students, the ERTER function is again
initiated. You may supply the information necessary to enter

another section or exit the function ty pressing Fé6.
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4.3  YERIFYING GRADES

Tﬁis function may Le initiated by any terminal when the
rmaster function menu is on the screen by keying 'VERIFY' and
pressing the EETUFN key. It should te noted that data can
only be verified once and only once for a complete page at a
time. Thus, if you exit the function before conpleting a
page, no data on that page has teen verified. These
restrictions are imposed in order to prevent sonmeone from
quickly changing a student's grade without Froper

aunthorization.

The function master menu will disappear from the screen
after the function name 1is entered and the user will be

prompted for the following information {see Figure 10}:

UNIVEPSITY OF NORTH CAROLINA
GRADE POSTING SYSTEH
FALL 78

FUNCTION: VEFRIFY

1. WHAT IS THE CONTRCL NUMBER CF THE SECTION ¥YCU
WANT TO VERIFY (VERIFY FIVE DIGITS) ?/ccces/

o SR o S ngh S mmje P s, S weEh TR e e
bt o T cuy T o e = omE e . s ol

Figure 10: Screen Display at Beginning of Verify Function
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At this time the display will change and show the following

for the reguested section (see Figure 11):

1.
2.
3.
4.
5.
6.
7

8.

Function being performed
Department abbreviation
Course number

Section numkter

Control numter

Page number

Term and year

The students' sequence and social security numbers
in columns, as appropriate

If this section has already been verified or the rerainder

of the Section has not been entered, an alarm will sound, a

message will appear on the screen, and you will not be



alloved to verify this page.

ONIVERSITY OF NORTH CAROLIRNA

GRADE POSTING SYSTEM
COMP 393K 21A

¥ 3
| !
| !
| |
: 1

1
| FUNCTION: YERIFY PALL 78 PAGE 10 i
| 10031 |
! i
| SK SS GFRLE SN SS GPADE }
! ' !
i 01 89 14 32 §
| 02 76 15 21 i
{ 03 34 16 87 |
| 08 77 17 88 i
| 05 41 18 40 i
{ 06 00 19 85 i
i 07 11 20 13 |
| 08 27 *21 63 |
{ 09 68 22 52 |
| 10 =5 23 38 I
H 11 4% 24 98 |
} 12 17 25 80 i
1 13 66 |
| !
L J

-

Pigqure 11: Sample Cisplay for Verifying Grades

When the grade report appears on the screen, the cursor
will automatically position itself for the grade of the
first student. As each student's grade is entered, the
cursor will automatically position itself for the next
student's grade. To verify the grade, perform the following
tasks for each student in sequence nurber order {(1-25):

1. Enter the grade, 1left adjusted. Do no*t enter any

leading blanks. If the grade 1is a single
character, press the space kar. and *+he cursor will

position itself for the next student's grade.
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2. If an alarm sounds, examine the data you entered;
it may be an invalid grade. The cursor will be in
the position contairing the invalid or incorrect
grade. Check the grade on the grade report again
for that student and re-enter the grade. If the
alarm sounds again, the data already accepted
(during the ENTER function) will appear. Ccmpare
it to the grade on the grade report. If they
differ, reposition the cursor, enter the correct
grade, and continue. If they still differ, try
once more and then, if the alarm sounds again,
take the action listed in the section, f'Incorrect
Data Entry.'

3. Remember that for verification, you only enter *the
grades.

After all grades on the current page have been verified, the
next unverified page for this section automatically appears
on the screen. If there are no other pages, the VERIFY
function is again initiated. You may supply the inforration
necessary to verify another section or exit the function by

pressing the ¥6 key.

6.4  DISPLAY OF AUTHORIZED GRADES

Any time a terminal operator desires to see a 1list of
authorized grades which the GPS will accept, attention key
F8 should be pressed. The list of grades will remain on the
screen until the GPS changes the screen or the operator
presses attention key F9. Displaying the grades on the
screen during +the ENTER or VERIFY functions will not

interfer with the operation of the GPS.
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4.5  INCORRECT DATA ENTRY

If digits or characters are entered incorrectly, an
alarr will scund once and the cursor will not move. Check
the sequence number and re-enter the data. If the alarm
sounds again, examine the data you are attempting to enter.
If it 1is the 1last ¢two digits of the student's social
security number, you ray have skipped a student. If it is
the first student of a page, <check the control and page
numbers, you may have entered the wrong data. If the wrong
control number was entered, you will have ¢to exit the
function and begin again. If it 1is correct, take the
follovwing action:

1. Record in the session log (refer to cChapter VI1I,

Session logs), the control numter, page number and
sequence number (1-25) of the student whose data

you are attempting to enter.

2. Pecord in the session log the tire and date of the
error. :

3. PRecord the data you are attempting to enter.

4. Exit the function and perform another function or
the same function for a different page. It should
be noted that the page you were trying to enter or
verify will not have been entered or verified in
any manner.

5. If another function cannot be performred and the
GPS appears to te working properly, re-create the
student file as instructed in the section on file
re~creation.

6. If another function cannot be performed because

the GPS appears to be working incorrectly, mnotify
your supervisor that the GPS needs to be reloaded.
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4.6 ADD-ON STUDENTS

This function may be performed by any terminal at any
time the master function menu is on the screen. To begin
execution of this function, enter ‘'ADD-ON' and press the
FETOFN key. The function will then ask you for the following

information:

Te Ccntroi numker

2. Department abbreviation

3. Course number

4. Section numter

5. Total number of students to be added for this
section (all pages of students to be added for

this section)

6. Descriptive title (enter not more than 19
characters)

7. Credit hours (enter 3 digits in tenths of hours,
left justified if the hours are fixed, othervise
space over)

As an example of the correct manner in which to enter credit
hours in tenths, +three credit hours should be entered by
typing *'030'. After the credit hours have been entered or
spaced over, a blank page for the section will appear on the
screen with the appropriate number of sequence nurnbers (see
figure 12) . If more than one page is required, the second or
additional pages will appear automatically. 1If you gave the
system too large a count of students to be added, you will

have to exit the function and re-do everything for all

students to be added for this section. Thus, you should be

- 31 -



extrenely careful in entering add-on students. No data is
verified for this function. The GPS does check, however, for
valid data in numerical fields and for valid grades. When
this function is corpleted, the 'ENTER' function will again

be initiated.

UNIVERSITY OF NORTH CAROLINA

GRADF PCSTING SYSTEM
COmMP 393X 212
FUNCTIO¥: ADD-ONW FALL 78
10031

SN SSAN NANE HRS GRATE

01
02
03
04
05
06
07
08
09
10
11
12
13

v o D iy L mmy L gl S L D o T o ok N o . D g, oy
I o . e A oy GRS . AR s T g MR s VR ke Ve g . ——— s Y A o o

Figure 12: Screen Display for Add-on Students or Courses

4.7  CHANGING OF A STUCENI

This function may be performed at any terminal. 1In order
to execute this function, enter ‘'HOURS' and press FETURN

when the GPS function master menu is on the screen. The
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function will then prompt ¢the user for the following
inforration:
1. Studentt*s full social security number (Enter nine
digits, no hyphens)

2. Part mpare (enter not more than 14 characters,
including commas and spaces)

3. Control numter

4. Credit hours (enter 3 digits in tenths of hours,
left justified)

Once the above information is entered, the information will
be written to the tape in order to be sent to the host
computer. ﬁhén this function is corpleted, the GPS function
master menu will appear for the user's next selection. The
part name consists of the first fourteen characters,
including blanks, of a student's last name, first name, and
middle name in that order. Press RETURN to move the cursor
t0 the next field if the student's part name does not

require all of the 14 spaces.

4.8 CHANGING A CODRSE TITLE

This function may be performed ét any terrwrinal. To
execute this function, enter *TITLE' and press RETURN when
the GPS function master ment is on the screen. The program
¥ill then prompt the user for the following information:

1. Cocntrol number of the section whose title is being

changed (enter five digits) ’

2. New %title {enter not more ¢than 19 characters,
including blanks)



As soon as the title is entered, press PFETURN and the
required inforrmation will ke written to tape C2 in order to
be sent to the host corputer. The GPS function master menu
will appear for the next function. Press RETURN to move the
cursor to the next field if the nev title does not require

all of the 19 spaces.

This function may ke executed from any terminal at any
time the function master menu is on the screen. It provides
the status of any section. The followving information will

be given:

1. Control numter

2. Departmwrent abbreviation

3. Course number

4. Section numter

5. Number of the first page not entered

6. Number of the first page not verified

To begin execution of this function, enter 'STATUOS' and
press PETUPN. The GPS will ask the user for the control
number of the section whose status you are checking. The

appropriate status will be displayed.
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.10  RE-CREMTING THE STUDENT FILE

In order to reconstitute the student file on a diskette,

take the following action:

1. Stop all people from using the slave terrinals.

2. Press the F¥F6 function key and the GPS function
master menu will appear on the screen.

3. Begin the re-creation function by entering
*RECFEATE?,

4. Pollovw the instructions as you are ¢prompted from
the screen of the master terminal (see Figure 13).
Actually all the instructions do not appear at
once, instead each appears as you perform the
previous instruction.

5. When the student file diskette has been
re-created, +he GPS function master menu will
appear on the screen.

6. You may now perform any function fronr any
terminal.

- 35 -



NOTE: THIS FUNCTION HAS NOT BEEN IMPLEMENTED.

UNIVEFSITY OF RORTH CAROLINA

GRADE POSTING SYSIEM

L

|

{

!

i

!

| TFUNCTION: BECREATE FALL 78

i

{

| _

f 1. REPLACE TWO DISKETTES. MARK CLD ONES AS LAMAGED.
! . _

| 2. RECORD FACTS IN SESSICN LCG CONCERNING LISKETTE
| PAILDRE.

i

| 3. PRESS 'RETURN* KEY.

|

I 4. ARE THERE ANY MCRE TAPES TC BE USED (ENTER YES
] OR NO)?

| _

{ S. WAIT FOR TAPES TO BE REWOUND AND REPLACE WITH

| TAPES TO BE USEL. PRESS THE *RETURN' KEY WHEN

! TAPES ARF INSTALLED.

] .

{ 6. REPLACE TAPES WITH THIS SESSICN'S UPDATF TAPES.
! THE GPS SYSTFM WILL ECSITICK THEM.

{

i 7. PRESS THE *RETURK' KEY.

{

i

h.—--_-.-—-w-—-—-—-————-—.—.-—-—-——-———-—-————u-——q—d

Figure 13: Instructions for Recreating Student File

If the file cannot be reconstituted,

and try again after recording all facts in the session log.

reload the GPS progranm

The diskette from the'previous session and the current

session update tapes are used to re-create the student file.

If something happens to the previous sessions' student file



diskette, the next previous student file diskette and the
' tvo previous sessions' update tapes are used. The ¢third
diskette is used in a similar manner, if necessary, with all

three session's update tapes.

.11  RE-CREAIING IHE URDAIE IARES

This function may be performed only from the rmaster
terminal. 111 slave terminals must Lke idle. This function
consists of revwriting <the entries for the ¢twvo update tapes
from the diskette file. 1If both the student file diskette
and the update tapes are damaged or destroyed, work for this
session will be los*t forever and will have to be reenteregd.
In order to execute this function, it is necessary to have
recorded the control numbers and page numbers which were
entered and/or verified. To start, take the following
actions:

1. Press the F6 attention key at the master terminal

and return to the GPS function master menu.

2. Stop all personnel from working on the slave
terminals.

3. Begin execution of this function by entering
'WRITE' and pressing RETURN.

4. Pollow the instructions given to you on the screen
(see Figure 14}.

S. After the tape has been recreated, you may again

perforr any function listed on the GPS function
master menu.

- 37 -



!
|
|
|
|
{
|
{
|
{
|
t
|
!
|
t
!
!
i
f
I
i
!
!
|
{
!
t
|
!
|
l

UNIVEPSITY OF NORTH CAROLINA
GRACE PCSTING SYSTEM

FALL 78

FONCTION: WRITE

1. ARE THERE ANY AND/OR MORE SECTIONS WHICH WERE
ENTERED DURING THIS SFSSION? IF YES, ENTEF THE
CONTROL NUMBER AND PAGE NUMBER, ONE SET AT A
TIME LND PRESS *RETURN' AFTEP EACH SET. IF XOT,
ENTER 'NO' IR THE CCNTROL NUMBER FIELD ANL PRESS
tRETUEN®.

2. ARE THERE ANY AND/OF MORE SECTIONS WHICH W3RE
VERIFIED DURING THIS SESSIOR? IF YES, ENTER
THEIF CONTROL NUMBERS AND PAGE NUMBERS, ONE SFET
AT A TIME AND PRESS '"RETURN' AFTER EACH SET.

IF¥ NOT, ENTER *NO' IN THE CONTROL NUMBEP FIELD
AND PRESS 'RETORN'.

CONTROL NUMBER: /fevews/ PAGE: /.o/

by S P S ek WS A R M witin R s s MASA o T e mamn STE i A S =l e " v—— o gy b sarwn ]

Figure 14: Instructions for Recreating Update Tapes

NOTE:

THIS FUNCTICE HAS NCT BEEN INMFLEMENTED.



§.12 LISTING SELECTEL SECTICNS

AN D S . T S AP T e A S O AR AR W

This function may ke executed from any termipnal. This

function will list the control numbers on the screen of the

following:

1. Verified sections

2. Entered sections

3. Entered but not verified sections
4. Sections not entered

To execute this function, perform the following actions:

1. Enter 'LIST' and press RETURN on the rmaster
terminal. '

2. The screen will now prompt you for the letter code

given below of the type section of which you want
a listing. Enter that code and press RETURN.

a) Verified sections
b} Entered sections
c) Entered but not verified sections
d) Sections not entered

3. All requested control numbers will be displayed on
the screen in seguence number order. If there are
more control numbers than «c¢an be displayed at
once, press the RETUFN for the next display. If

there are no more control nunbers, the GPS
function master menu will return to the screen.

NOTE: THIS FUNCTICKN HAS NCT BEEN IMPLEMENTED.
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This functicn may be performed only at the master
terminal. The slave terminals must be idle. Any diskette may
be ceopied for back-up purposes. To execute ¢this function,
enter 'COPY' and press RETURN. you will be given
instructions on the screen and told to press RETURKN when you
have completed each one (see Figure 15). The keyboard will
be locked while the diskette is Leing copied. An alarm will
sound when corying is completed and rore instructions will
appear on the screen. Rhen these instructions have heen
followed, the COPY function will again be initiated. It
should be noted that this function will not work if the GPS
program has failed. Instead, the GPS will have to be
reloaded. Refer *o Chapter Three for imstructions on the

copying of a diskette ty manual methods.
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PUNCTION: COPY

1. PUOT DISK TO BE COPIED INTOC DRIVE #1.
2. PUT BLAXK DISK INTO DRIVE #2,

3. PRESS TAB-FW%D.

,--——.—nn—«-—-ﬂ-———h——_--q——q
I U S ——

Figure 15: Copying a Diskette

4.1%  ERDING A SESSION

This function should be performed only at the rmaster
terminal and all the slave terminals should be idle. This

function performs the following tasks:

1. Writes an end to the tape update files.

2. Pewinds tapes for removal from the tape transport.
Upon completion of this function, <the 0TS 400 exits the
programmed mode.. It will be necessary to relocad the GPS
program in order +to restart the GPS. Tapes and diskettes

should be dismounted and stored accerding to instructions
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fronr your supervisor. To execute this function, enter 'EWD!
" and press RETURN. ¥%hen the keyboard unlocks, this session of
the Grade Posting System is ended. It is not possible to use
the F6 attention key after this function has started

execution.

Sections which have been conpletely verified are written
to tape C2 using the SEND function. Once written onto tape
Cc2, the section status is changed on the diskette file in

order that a section will not be written twice to tape C2.

ROTE: THIS FUNCTICE HAS NCT BEEN IMPLEMENTEL.
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Chapter V

BACK~-UP FROCEDURES

S.1  INTRODUCTION

The following methods are used to back-up the Grade

Posting System:

1. Grandfathered records

2. Another UOTS 400 terminal syster which wmay be
available on an emergency basis only

3. The past method of posting grades using an optical
scanner

A1l methods except the first are beyond the scope of this
manuval and will not be discussed further. The prirary back

up method conéists of the following tapes and grandfathered
diskettes:
1= A set of three copies of the GPS program contained
on three diskettes

2. A grandfathered set of student files contained on
three diskettes

3. All tapes containing updates to the student file

contained on the diskette for the current academic
grade fposting cycle .
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Three copies of the GPS program are maintained on
separate diskettes. Each diskette is write protected.
Strictly speaking, this set of copies is not grandfathered,
instead it consists of three duplicates. The GPS program was
asserbled, compiled, linked and loaded by the host computer.
It was then sent to the UOTS 400 terminal system and written
on a diskette which was then copied twice. fhen the GPS
Frogram has to be loaded into the UTS 400 terminal system,
copy 1 is used. If the load is not successful, the following
procedures should be followed:

1. BRecord the +type of error and diskette numker on

the session log.

2. Using a blank diskette, manually copy the GPS
progran contained on diskette rnumber two.

3. Attemp* to 1load the GPS prograr using copy two,
followving the instructions contained in the
section 'Loading the GPS Program.!

4, If necessary, repeat the above instructions for
copy number three.

5« If the locad is still unsuccessful, the GPS prograr
will have +to be reloaded by the host «corputer.
Fecord all facts concerning the failure in the
session leg and ask your supervisor for
instructions.

5.3 GRANDPATHERED STUDENT FILES CF DISKETTES

The original student file is created by the host conmputer

and sent to the UTS 40C terminal system where it is written
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on. tvo diskettes. It is also copied twice by using the GPS
coPY function. When each session is completed, the student
file contained on the diskettes is copied. This copy vill be
used as the student file diskettes for the following
session. The old diskettes will be retired until tvo rore
sets of diskettes have been retired. The oldest retired
diskettes are used to copy the current session's diskettes.
The current student file and the student files frdn the two
previous sessions are raintained as back up. If the current
student file fails and has to Lbe re~created, take action as

described in the section, 'Re-creating the Student File.,*

S.4  IAPES CONTAINING UPDATES IQ THE STUDENI FILES

Fach session of the GPS creates two tapes:
1. A tape containing exception transactions and all
pages entered and verified during this session
2. A tape containing exception transactions and all
sections for which verification was contleted
during this session if the SEND function has been
executed
Both tapes are removed at the end of a session, write
protected and stored until the end of the grade posting
cycle for the current academic term. Thus, the tapes can be
used in conjunction with previous student file diskettes to
re-create a current student file diskette. The nurxber of

each tape should be recorded in the session log. To use the

tapes, follow the instructions given in the section,



'RFe-creating +the Student File'. Tape C1 contains
folloving:
1. Copies of all pages entered or verified during

2.

this session.

Copies of Add-on, Title, and Hours transactions.

Tape €2 contains the following:

1.

2.

Copies of Add-on, Title, and Hours transactions.

Copies of all sectiorns which have been corpletely
verified since the last time completed sections
were written to tape C2. It should be noted that
this information is not written to tape €2 unless
the SEND function 1s execuited on the naster
terminal.

the



Chapter VI

EFROR REPORTING PEOCEDURES

Each time an error other than invalid or incorrect data
entry occurs, record the following information in the

session log:

1. Day and time error occurred

2. Terminal being used

3. Function being performed

4. Any data you vere attempiing to enter or obtain

S« Your nare

6. Corrective action taken and/or attempted
At +the end of a session, the log becomes a means to
determine wha* thappened and why. If an error causes the
syster to fail or the student file becomes damaged, inform

your Supervisor in addition to recording the above

information.
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Chapter VII

SESSION LOGS

The session logs are an extremely important record. They

record the followving information:

1. Time and date each session began
2. Time and date each session ended

3. Successful/unsuccessful transmission +o the host
computer of sections verified during this session

4. Occurrence of diskette, cassette, or GPS failures
5. Recreation of student files or tape updates
6. Reloading of the GPS program

7. Occurrence ¢of any uncorrected error and a short
description of attempted corrective action

The session logs are important; they were not created to
increase the workload of data entry personnel. The logs may
be recorded on an ordinary pad of paper as long as +he
required information is maintained. Session logs should be
nurbered in order beginning with the first one for each
academic term. They should be raintained until the
successful conclusion of the grade posting cycle of the

current academric term,





