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1.1.1 "INTRODUCTION AND HISTORY
The first varsion of tha GASP (Generalized Academic Similation Programs) program was
@ written in 1961;62. The second version was developed By 196). The first two versions used
709/7090/7094 computers. The third version of GASP (GASP III) was implemented on 7090/94
equipment in 1966 and on 360 computers in 1967. There are major differences between each varaion
and a few minor differences between the 360 and 7090 GASP III programs.

All three versions of the program were developsd and written at the Massachusetts
Institute of Technology under the auspices of the Office of tha Regimtrar (up to 1964) and the
Office of Institutional Studies (1964 on). The International Business Machines Corporation has
supported the development of GASP with machine time; the Educational Facilities Laboratories
provided financial support for the firat two versions of the program.

This documentation is intended as a user's manual for the 360 GASP program. Perscns
using 7090/94 computers should refer to a similar. but separate publication describing the

7094 GASP II1I1 program.

1.1.2 THE PROBLEM

The user of GASP should think of his school scheduling problem as a four-dimensional job
of assigning
1} TIME
2) INSTRUCTORS
3) ROOMS
4} STUDENTS
te the CLASSES being offered.

The various ASSIGNMENTS to the classes represent the schedule; it will be the job of
GASP to compute as many of the possible assignments for a school as the user desires. (Fox GASP,
it will be said that "Mr. Brown is assigned to the French III class" father than that "Mr. Brown
is teaching French III").

The ucer specifies the range of possible assignments by giving REQUESTS: a request
‘'calls on' GASP to make 1 or more assignments. (For example; “assign one of the freshman Englich
sections to Matilda Jonea“),

Finally, CONSTRAINTS may be placed upoan GASPF which further limit its computation of
assignments. Constraints represent some of the ‘rules of the game*'. (For example; "éon't arsign

more than 25 students to any Junior physics laboratory").

The user’s definition of his school {the specification of the classes, time patterns,
instrugtors, rooms, students) together with the associated regquests and constraints will be :‘14

organiged for GASP by the user into a logical FRAMEWORK (which will later be called the GASP FILE}.




1.1.2(2} THE PROBLEM {(Continued)

The user may also place fixed or permanent assignments in the framework if GASP is not to be given
the job of computing them. GASP uses this framework as a definmition of its problem; GASP's job
is to ‘complete' the framework by inserting the computed assignments it is requested to make into

the framework.

1.1.3 THE METHODS

An algorithm is a procedure which can be applied to a specific problem in order to
achjeve an exact or optimal solution; e.g. the steps taken to divide two numbers. An heuristic
is like an algorithm except that the procedure or set of steps taken to solve a problem do not
guarantee a single optimal solution. .

Beuristics involve approximaticn and gestimation. Often. heuristice attack a complex

problem by dividing it into parts., the solution of cach part ignoring some or all of the inter-

actions with other parts. Where large numbers of permutations or combinations are a part of the

probiem. randomjization and/or probability may be a part of the heuristic.

The GASP program uses many heuristics (like those above) and a few algorithms. The
results obtained in applying GASP to a particular scheduling problem cannot be  guaranteed to be
‘best’ possible. Experience has shown, however, that the heuristies employed by GASP usualtly
lead to ‘'good’ or ‘reasonable schedules'.

Many of the heuristics of GASF are not unlike those of the hand scheduling processe:
the zame trial and error methods used by a scheduling officer with traditional aid of pegboards
and tags are often reflected in GASP. There are several steps in the process of building a
school schedule: at each step there is communication both to and from the assisting computer,
The user describes the characteristics of his school as a framework to be completed eventually
into a final schedule. This completion of the framework is a feedback proceze: that is, GAsSP
is given the framework several times in the process of building a schedule. Tdeally these GASP

‘runz ' are made several days apart and at the end of each run the user may freeze those parts of

Tik

the schedule with which he is satisfied. He may also find it necessary to thange some aof the




1.1.3(2) THE METHODS (Countinued)

constraints or to alter the request atructure in the framework in anticipation of GASP doing a
better job on the next run. The pfoceas is therafora an jterative one with the user made a
part of each loop. 1In this manner it {s possible for the user to inject his knowhow into the

acheduling process: it is the human intuition and knowledge of when and what compromises can

ba made that "make or break“ a schedule.

L% |

1.1.4 TIMING AND COST CONSIDERATIONG

In attempting to estimate timing for GASP, the user should be aware of three factors:
PROJECT LENGTH, MANHOURS SPENT, and COMPUTER TIME REQUIRED.

PROJECT IENGTH is seldom shorter than a month and is more likely to cover about three.
This aspect is relatively unaffected by implementing GASF where hand scheduling has been used
before: approximately the same planning is required in either case.

MANHOURS SPENT with GASP can be expected to represent 50% to 75% savings over the same
hand scheduled operation. This aspect represents a significant difference in timing considerations
when GASP has been implemented,

COMPUTER TIME REQUIRED is the least predictable of the three factors, since GASPE is an
iterative process and not a one-shot affair. This factor is dependent to a great extent on the
characteristics of the achool being scheduled, and from past experience can involve anywhere from
S to 20 runs, costing several hundred dollars each (based on commercial rates) .

The user can consider his computer utilization in four overlapping stages:

1} Debugging runs on the data framework to insure a “clean" file (first few runs)
2) 1Initial timetable development (first two-thirds of the runs)

3) Final timetable development {last two-thirds of the runs)

4) Refinement of resource schedules (Einal runs)

In the case of a new usér ¢f GASP, both machine time and manhours may be somewhat higher
in the first year than in subsequent years since a significant amount of training for and practice
in the use of GASP is a necessity. Further, it is pot a good idea to implement GASP and a

-
completely new scheduling scheme in the same year; one can get a quicker and better feal -8




1.1.4{2) TIMING AND COST CONSIDERATIONS (Continued)
for using GASP ;i n~ne knows what to expect of it in terms of a familiar schedule.

Finally, a very strong case ¢an be made for the use of GASP as a simulating tool during
decigion making processes concerning basic changes in a achool program which involve scheduling.
_ GA4P is well suited to test the feasibility of proposed changes 1n scheduling plans . When GASP
. used for sim.iation studies. ihe user genexally stops short of final refinement, and taiming

considerations are from S0% to 33% of production effort discussed above.

1.1.5 THE ADVANTAGES OF MACHINE SCHEDULING

GASP was developed to be a tool in the hands of a person responsible for building tchool
cchadules . GASP is intended to make the scheduler's job an easier one; it does so by providing
clerical service for the simple obvious procedures required to develop a workable schedule on the
bac1s of pertinent information about the =chool. The more difficult intuitaive procedures are
left to the scheduler. The role of GASP 15 to augment rather than supplant the experience and
resources of the scheduling officer.

The main objective of the GASP approach 1s that it allows the school to capitalizc on
the top administration by providing these scheduling officers with time=-saving, accurate, and
effective assistance.

Othey advantages of GASP are:
1Y The low cotct and investment associated with innovation and feasikility study

2) The facility with which the school can become involved with recent advances in educatjon:
MODULAR SCHEDULING, TEAM TEACHING, TRACKING and CONTINUOQUS PROGRESS

3) The flexibility of approaches to a problem, and the applicability to a variety of different
philoscphies

4] The opportunity to introduce to the administration the fundamentals of a system approach to
scheduling often leading to a renewed understanding of basic trouble spots and potential
areas of significant improvement
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1.5{2) THE ADVANTAGES OF MACHINE SCHEDULING {Continued}

While the GASP approach is similar to that of manual scheduling methods. there are some

ins:

Heuristics and algorithms more mathematically oriented are brought to bear on echeduling
dacigions

A powerful file maintenance aystem allows the user to worry less about keeping his data
organized: by splitting off this burden, more attention can be directed to the

schedule itaelf

The user will find it comparatively easy to freesze portions of his schedule without the
commitment so often associated with such a move; it is easier to unde and quite
possibla to redo

Because of this ralative freedom from commitment at any given point, the user is encouraged
to innovate and check out potential schemes

Far more statistics in the form of reports, distribution graphs, and summaries are feasible
than with hand scheduling

Production output, suitable for distribution to students and staff, is a relatively small
part of the overhead of the system, and is readily available when scheduling is completed

2.1.1 CLASSIFICATION OF CHARACTERS

In general, 1 character corresponds to 1 position or column on an iIBM card. Characters

are classified as alphabetic, numeric, sgecial( or Jocal. The alphabetic characters are the 26
capital letters of the alphabet. The numeric characters az: the 10 digits O through 9. Epecial
characters ares period '.‘': comma ', ‘; dash °="; dollar '$’: star '*': and slash '/'. Blank
may usually be considered one of the alphabetic characters, and may also be used in place of

preceding zeros in integers (unless otherwise specified}.

ALL other characters on the machine eguipment being used are designated local characters.

Graphics for printing will not be guaranteed for local characters.



2.1.2 ALPHRNUMERIC ORDER

Frequently in GASP, comparisons and sequencing of characters will be tecessary. JIn all
g€uch rituations. a consistent ordering of the characters will he used. This ordering maintains
the natural numeric fequence of the numeric characters, and the natural alphabetic sequence of
the alphabetic characters. The numeric characters collate before the alphabetic characters,
Blank is the ficst {lowes<t) character in the ordering. and ¢pecial characters precede both
the numeric and the alphabetic characters. NOTE THAT LOCAL CHARACTERS are net assigned a place

in the ordering. Exact alphanumeric order (or ‘collating sequence'’) it given by the table below:

1. blank
2. 8 * . - .,/

3.0 1 2 3 4 5 6 7 8 9

4 A B C P E F 6 H I J EKILMUNUO P 9 R S T U VvV W X Y 2

{The above seguence followt the ASCIT standard).

2.2.1 TIME PATTERNS, GENERAL DISCUSSION

The following definitions will be of use: the schedule cycle is that period of time for

which the scheduledoes not repeat itself. In traditional situations, this it almost always one

week. The cycle if divided into a number of modules f{or periecds: the two terms will be used

interchangeably). . For example, many high schools employ six, seven, or eight pericds per day.
With the uwsual five day cycle this means that the cycle is composed of 30, 35, or 40 modules.
Let N be the number of modules in a schedule cycle. Let P be the number of modules
used for each day of the cyele. Number the modules consecutively in the cycle, 1 through N.
Then the first P modules represent the first day of the cycle, the next P modules the second

day cf the cycle, and so cn. CASP limits N {the total number of modules in the cycle} to not

more than 160. Further, P (the number of periods per day} must not be greater than 32. Finally.

N/P {the number of days in the cycle) must not be greater than 12,

A time pattern is defined to be any combination of perieds in the cycle. Consider the
35 module cycle representing the 'five day. seven module per day' situation (N = 35. P = 71,
Modules numbered 1, 8, 15, 22, and 2% would represent the time pattern 'first period every
day'. Modules numbered 13 and 14 would reprezent the time pattern 'double period beginning in

period & on Tuesday'.

n;?q
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2,2.2

TIME PATTERN NAMES

All time pattern pames used by GASP must be constructed as described in this section.

Each day in the Eycle must be given a one character day name: alphabetic or numeric characters

must be used (special or local characters are not allowed, nor is blank}). Pericds are also given

period nameg: from one to five alphabetic or numeric characters are used, blank or local

characters may not be used. Of the

special characters, only the period ., may be used. 3 Day

NAME MAY NOT BE ONE OF THE CHARACTERS USED IN A PERIOD RAME.

Time pattern names may best be described with a number cof examples.

Suppose that a

college schedules classes Monday through Friday, 8 A.M. through 6 P,M, Purther, classes are

scheduled 9 A.M. through noon on Saturday, and a few classes are scheduled weekday evenings.

Between 9 A.M. and S P.M. each half hour must be accounted for since some classes meet for one

hour, and some for one and one half hours, during this time.

Let uws assign day names of M, T, W, R, F. 5 for Monday, Tuesday. Wednesday. Thursday,

Friday. and Saturday respectively.

Let us assign period names 8, 9, 9.30, 10, 10.30, 11,

11.30,

12, 12.30, 1, 1.30, 2, 2.30, 3, 3.30, 4, 4,30, 5, and EVE. Further., let us assume that the usual

class is of one hour duration (two balf hour periods): this number of periods in the most

commonly used class arrangement will be termed the stapndard class length and in this example it

is 2.

hour pericds.

The periods 8, 5, and EVE stand in a special status inasmuch as they are not one half

Day names, period names, standard class length, and special status periods may

be specified by the user; see the section titled DAY AND MODULE SPECIFICATIONS, XL RECORD OPTIONS

(5.2.2) for details.

2.2.2(2) TIME PATTERN NAMES, {(Continued}

GASP will recognize time pattern names based on the above information as follows:

25

Example # TIME PATTERN NAME Description
1 MWF 9 Monday, Wednesday. Friday 9 to 10
2 T EVE Tuesday Evening
3 R 12-3.30 Thursday noon to 3.30 {not the period 3.30 to 4}
4 TR 2 TR 9 Tuesday and Thursday 2 to 3 and 9 to 10
5 MW 10.30, F2 Monday and Wednesday 10.30 to 11.30
Friday 2 to 3
6 MW 10.30 *LAB TO BE ARRANGED Monday and Wednesday 10.30 to 11,30
7 MW 10.30 *LAB, F2-5 Monday and wedesday 10.30 to 11.30
Friday 2 to 5
8 M%, TR10, WFP2, S10-12 Monday 9 to 10, Tuesday and Thursday 10 to 11,
Wednesday and Friday 2 to 3, Saturday 10 to 12
9 MITRIOWF2510-12 {SAME AS EXAMPLE B)
10 MWF B. MWF 9-11 Meonday, Wednesday, Friday 8 to 1]
11 {T0 BE ARRANGED) Pattern will include no periods
12 F Friday, all day
13 9 ILLEGAL; pattern will include no periods

26




2.2.2{3} TIME PATTERN NAMES, [Continued)

Example % TIMF PATTERN NARE Doscription
14 M 9- ILLEGAL;: trecated as M 9 .
15 M-9 ILLEGAL; treated as M 9

16 {SEE INSTRUCTOR IN CHARGE). MWF9 Monday. Wednesday, Friday 9 to 10

The above examples show that:

A) the basic element of a time pattern name is one or more day names, optionally followed by
a period name (#1) or by two perisd names connected by the dash '~' character (#3}.

B) any number of these basic elements may be combined to make up a more complex time pattern
name. Blanks may intervens (#4), the comma ', may be used to separate the basic elements
(#5), or they may simply be run together without fear of ambiguity (#9).

C) if the special character dash '-' is not used, the standard class length 1= assumed (#1,#4), .
except for special status periods (#2,#9).

D) characters between any special for local) character iexcept ".' . '-' | or ',') and the first
occurring comma are treated as arbitrary comments, and will not enter intc the time pattern
G, #7,816)

E) all blank or all comment time pattern names result in empty time patterns (#11)

F) blanks are completely ignored in the interpretation of time pattern names

2.2.2{4) TIME PATTERN KAMES {Continued)

G) While commas may be used to signal the end of a basic element of the time pattern name (48},
they are generally not required (#9). They are required to terminate comments initjated
by a special (or toeal) character (#7). Had the commas been left out of (#7) the basic

element F2-5 would have been treated as part of the comment and would have been i1gnored.

These examples show only one possible interpretation of the dash '-' character; that
is. ‘up to but not including the following pericd name'. The alternate interpretation, ‘up
to and including the foilowing pericd name' is possible; see the section DAY AND MODULE, SPECI~
FICATIONS, XL record options (5.2.2) for details. .

Pasic time pattern names are limited to 32 characters; in some situations time pattern
names are limited to fewer positions. Time pattern names appear on various outputs and are in-

terpreted and used by GASP to specify the modules used by time patterns they name.




2.2.3 TIME PATTERN KEYS

Each time pattern used by GASP must have an elevan character tipe pattern key associated
with it. This times pattern key provides the main idantification for the time pattern; each time
pattern key must be different from all other time pattern keysa.

The first character in all time pattern keys is the special character period '.' . The
remaining ten characters may be any alphabetic, numeric, or spacial character (but NOT a local
character). BRlanks may also be used in time pattern keys. Except for the initial period, the
format of time pattern keys is at the dimcretion of the user.

It is suggested that the user assign time pattern keys so that they represent easily
remembered mnemonies for the time patterns they identify. In cases where time pattérn names
are short {10 characters or less) with NO LOCAL CHARACTERS, the names mady also be used for the
time pattern keys.

Hereafter the symbol
Sdttttttttt

will often be used to denote a time pattern key. Examples of legal time pattern keys are:

.MTWRF 3 .*LUNCH, M11 .5X1 MOD 15
.ABCDE 14 /LAR/, 4C - REGTPS59
.ABCDE 14 (1AB 4C MT4,P2-5

00312 +LUNCH M1l .LAB,MORN, 8

29

2.2.4 TIME PATTERN BLOCKS

Time pattern blocks represent a partition of the schedule cycle into one to eight patterns.
The purpose of these blocks is to organize the time patterns of the school into basic families.
Time patterns belong to a block if they overlap {(fall within) the block. The following rules
characterize these blocks:
1} No pair of blocks should confliect
2) Time patterns of the school should ordinarily fall within a single block. (This will nﬁt

always be possible).

3} The blocks should 'cover' the entire cycle.

The user should design blocks AND time patterns such that the above rules are satisfied
as nften as possible,

If the user does not specify time pattern blocks, GASP will assign up to eight blocks as
described in the following examples:

Let P = number of modules on sach day.



2.2.,4(2) TIME PATTERRH BLOCKS (Continued)
CASE 1, P no greatey than B8

A} P blocks will be assigned

B} The first block will be ‘every day, module 1'
The second block will be ‘'every day, module 2°'
etc.

CASE II, P= 16

A} Eight blocks will be assigned

B} The first block will be ‘every day, medules 1-2°7
The second block will be ‘every day, modules 3-4°
éﬁé eighth block will be 'every day. modules 15-16°

CASE IIX, # = 15

A) Eight blocks will be assigned

B) Same as case II. except

The eighth block will be ‘every day, module 15°.
CASE IV, P ho greater than 8
A) Eight blocks will be assigned
B) Blocks always contain the same modules on each day
C) The average block will contain P/B madules on each day:
D} Two blogks can differ by at most 1 module per day; a1

The ‘earlier’ part of the day will have the longer blocks.

Hor il TR

2.3.1 RESOURCES, GENERAL DISCUSSION

The resources of a school are defined to be its instructors, rooms, and stuydents. Refer-

ance will sometimes be made to the instructor resource set (grouwp of all instructors for a schooll),

room resource set, or student resource set.

A resource element is a single instructor, room, or student.
often the symbol

I

Wwill be used to dencte instructors: the symbol

R

will be used to denote rooms; and the symbol

s

Will be used to denote students




2.3.2 RESQURCE KAMES

Each resource element may be assigned up to 32 characters of arbitrary information by the
user, which will be termed its resource name. Such re;nurce names are HOT used internally by the
GASP program; however, resource names do appear on various outputs of the program. Usually, the
full name of instructors. rooms, or students will appear as a part of the resource name: other
information which might be included are phone extensions of instructors, capacities of roome. or,

for students: home room numbers, locker codes, etc.

ﬁ:;a

2.3.3 RESOURCE KEYS

Each resource element used by GASP (instructor, room, or student) must have an eleven
character resource key associated with it. fThis resource key provides the main identification
for the resource element: each reacurce key must be different from all other resource keys.

The first character in all rescurce keys must be either I {for instructors),

R (for rooms). or § {for students). The remaining ten characters of resource keys may be any
alphabetiec, numeric, or special character (but NOT a local character). Blanks may alsoc be used
in resource keys. Except for the initial alphabetic character, I ., R ., or § , the format of
resource keys is at the discretion of the user.

It is suggested that the user assign resource keys so that they represent easily re-~
membered mnemonics for the resocurce elements they identify. Often a significant portion of the
resource.name may be used as the key; for instructers the last name and initials, for rooms the
schoo) designation for the room number or name, for students the school number or the social
security number might provide a sensible resource key.

Hereafter the symbol XYCYLYITIIC

will often be used to denote regource keys. Examples of legal resource keys are:

ISMITH AE RL 2 863589
ISMITH OX R356 §532345681
IMACFARLA R 356 SJONES JD
IERGPROFS RE19-319 SJUNIOR 478

";?4




2.4.]1 SUBJECT [OR COURSE) NAMES -

Each subjret {or course:; the two designations are used interchangeably) must be assigned

a2 uniqgue subjsct name of six characters. Any alphabetic, numeric, or spacial character (but NOT

a local character) may be used in a subject name. Blanks may also be used in subject names.
These subjeet names will always he used ;o designate subjects on outputs from the GASP program,
tence characler o inations should be selected with outputs like student schedules in mind. Since
the subject name provides the only identification of the subject, each subject name must be
different from all other subject names.

Reference should be made to the following section SUBJECT TRACKS (2.4.2) for additional
information on subject names.

Hereafter the symbol

311111

will often ba used to denote subject names. Examples of legal subject names are:

EN 152 : PHY ED BAND
SC 444 18,372 L III
MATH 3 479 8/3/n
MATH-3 CHORUS *QUiZ*

2.4.2 SUBJECT TRACKS . !

The user may wish to specify tracking for subjects. Up to 36 tracks may be specified for
any subject. Tracking is ordinarily used in cases where several classes of the same subject are
taught at varying levels of difficulty or rates of progress. Tracking is specified by a single
alphabetic or numeric character (blank may NOT be used) called the track character. Track
characters are positioned immediately to the right of the six character subject name.

If a subject is not tracked, GASP is designed so that the position reserved for the track
character may be used as an additional part of the subject name, allowing seven character subject
names for untracked subjects. Seven character subject names permit the use of biank or special
characters in the seventh position, as well as alphabetic or numeric characters.

Hereafter the symbol
k
will ovften be used to denote track characters. The notation

denctes a subject track {or if tracking is net used, the subject name).

- :{i;




2.4.2(2) SUBJECT TRACKS {(Continued)

Examples of legal subject tracks are:

HI 11 A y AM HMIS1 . CHORUSM

. HI 11 B AM HIS2 CHORUSF ;
HI 1l ¢C AM HISJ !
HI 1 2 AM HIEY ;

Examples ol .:b:joct names cof 7 characters are

ORCHEST _ l
DRIV ED _

HOME EC ]
18.9857

N
Pt

2.4.3 SUBJECT PHASES
Any subject, or subject track, may be taught in several phases. For example, a subject
may have a recitation phase and a laboratory phase; in secondary schools with 'team teaching',

subjects are often given in lecture, medium, seminar and individual study phases. Each such phase is

identified with a single alphabetic or numeric character (blank may also be used) called the

phase character. Phase characters are positioned immediately to the right of the seven character

i
’
¢
i

sub ject track,
Hereafter the symbol
P
will often be used to designate phase characters. The notation
Jiyiiikp

denotes a subject phase. Examples of legal subject phases are:

18.01 T EN 223 L 357 AR
18.01 T . EN 223 M 3s7 AB
18.0L TR EN 223 s . CHEM R
18.01 TR EN 223 1 CHEM B

"‘38




2.4.4 CLASSES (OR SECTIONS)

A.subject phase may be offered in, or subdivided inte, numerous classes (or sections, the

two terms are used interchangeably). Classes of a gubject phase are identified by attaching two'
numeric characters (blank may NOT replace preceding zeros in this integer) called the clasy
inteqger to the subject phase. The class integer is positioned immediately to the rigﬁt of the
eight character subject phase.
Hereafter the symbol
oo

will be used to denote the class integer of a subject phase. The notation

denotes the class representation.

Ordinarily, the first class of a subject phase would have a class integer equal to 01,
the second class a class integer of 02, and so on up to a maximum of 99, However, it is not
necessary that the class integers begin at any particular number, nor is it necessary to avoid
'gaps’ between successive classes. A class integer may not be used more than once for a subject
phase. since it is imperative to have uniqgue representations. Examples of legal class representa-

tions are:

5CI 13H 01 18.03 TL1O CHORUs 91
SCI 13H 02 18.03 TL20 CHORUs 92
SCI 130 03 - 18.03 TL3O CHORUS 93
SCI 13H 24 18.03 T140 BAND MOL

-

2.4.5 CLASS NAMES

Each class way be assigned up to 10 characters of arbitrary information by the user,
thcn will be termed its class name. Such class names are NOT used iﬁternally by the GASP
program; however, class names do appcar on various outputs of the program. Often, class names

are equivalent to the class represantation described in 2.4.4 TITLED CLASSES (OR SECTIONS).




2.4.6 CLAS8 XEYS

Each class used by GASP must hava an elesven character ¢lpass key associated with it. The
class key provides the main identification for the class! sach clans key must be different from
all other class Xxeys.

The first character in all class keys must be tha spacial character elash '/' . The
remaining ten charactera of the class key must be the claas representation described in the
previcus section 2.4.4 TITLED CLASSES (Ok'sscwjougj. that is §Jji3ijkpece

Heraafter the symbol
/ijij3ikpee
will often be uged to dencte class keys,

When it is necessary that GASP determine ALL subjects for a school, all unique 3jjjijj
parts of the class keys provide the answer. Likewisa, all unique 1jjjijk parts of class keys
determine ihé collection of ALL subject tracks, and all unique jjjjjjkp parts of class xeys

identify the collection of ALL subject phases.

2.5.1 GROUP DESIGRATORS, GENERAL

Each class, each time pattern and each resource element used by GASP must have a four
position group desjgnatbr assigned to it by the user. Group designators may contain alphabetic,
numeric or blank characters. Basically, each character position in a group designator should
contain a code describing some attribute relating to the user's school. The codes used, and the
attributes they describe are arbitrary and will differ from school to school.

Group designators are used by many parts of the GASP program to access special groupings
of classes, time patterrs, instructors, rooms or students. The term ‘special groupings' in the
above sentence invariably means groupings which ‘make sense’ for the particular achool being
scheduled.

In the following sections of this manual, many references will be made to group desig-
nators; wharever poessible hints and suggestions will be made regarding their specification and
uge. In this section some general examples will be given as an introduction to group designators,

Hereafter, the mnemonic
adad
will be used to refer to a group designator. The five kinds of group designators will be referred
te as glass group designators, time pattern gqroup desjgpnators, jinstructor group desigpators, poom
qroup desigpators and gtudent group desiqnators,




2.5.2 CLASS GROUP DESIGNATORS

Attributes which will often have pertinence in describing classea are
1} Subject are;. i.e. English, History, Math, etc.:

2) The class of the students most likely to be assigned to the section, i.e. Freshmen, Seniors,
etc.; '

J) The level at which the subject is taught, i.e. Advanced Placement, Honors, Standard, Remedial,
etc.;

4} The type of subject, i.e. Required, Elective, etc.

Other attributes., if they are more descriptive of classes in a given situaticn, should replace

some or all of the above examples.

Suppose, for example, that the above four attributes are selected for inelusion in class
group designators. The question remaining concerns appropriate coding for these attributes. Pirst
of all, each of the attributes must be assigned a unique character position in the class group )
designators; the position chosen for each attribute must remain the same for ALL classes in the
schocl, Suppose that the positions chosen match the examples as numbered above; that is, subject
area will be coded in position 1 of all group designators for classes: class of students will
be coded in position 2, and so on. One suggested coding scheme for the four attributes is

suggested in tne following table:

2.5.2(2) CLASS GROUP DESIGNATORS {Continued)

Subject Area 2) Class/Students 3} Subject Level 4) Subject Type

1)

E English 1 Freshmen A Mhdvanced Plcomt . R Required
H History 2 Sophomores H Honors E Elective
s Science 3 Juniors O  Ordinary

M Math 4 Seniors R Remedial

L . Language

P Phys Ed.

A Academic Elec.

B Business Elec.

C Technical Elec.

Coding for group designators is. for the most part, arbitrary and should be done so that the
codes have mnemonic value to the user; however, in situations like z) and 3} above where the
attributes can be logically placzd on a numeric scale {or in a top-to-bottom listing) the codes
should be designed so that their alphanumeric order is appropriate.

Given all of the above discussion and the above table, examples can be given of classes
and their appropriate group designators:
The class group designator 'E3HE' refers to an English class basically taught to Juniors at the
Honors level as an elective. The class group designator ‘C AE' could refer to a basket-weaving
class which is taught to no particular lzvel of students {(the second position is blank} at the

hdvanced Placement level as an zlactive.




2.5%.3 TIME PATTERN GROUP DESIGNATORS
Characteristica of the time patterns must ba coded into the time pattern group desig-

nators in a fashion similar to that used for coding the characteristics or the classes in class
group designators. Again, the attribuytes coded into the four positions are arbitrary, and
ghould reflect an appropriate classification for the particular achool. However, it is recom-
mended that the first two positions of the time group designators be defined as in the following
axample .

In this example for time pattern group designators, the firat two positions are used t§
describa the module/day format of the time pattern. The first position is a numeric digit
specifying the longest number of consecutive modules for any day in the time pattern. The
second position is a numeric digit specifying the number of days used by the time pattern.

The attributes selected for coding in the third and fourth character positions are

more variable. Examples of possible characteristics are 1} time of day, i.e. ‘basically a

morning pattern’, ‘'basically a pattern around lunch periods’, ‘basically an afternocon pattern',
ete.;
2} special use time patterna, i.e. ‘patterns which are useful for most subjects', 'patterns

which are useful for laboratory sSubjects only', atec.
Suppose that the day names for a scheool are M, T, W, R, and F; suppose that the

period names are 1, 2, 3, 4, 5, 6, and 7. Further, suppose that the notation 2~2 is used to

i

=

2.5.3(2) TIME PATTERN GROUF DESIGNATORS (Continued)
indicate the periods '2 and 3', not '2 to 3'. Then, examples of time patterns with appropriate

group designators are

.Time Pattern Group Pesignator Comments
MTWRF 3 15AR 'A' indicates A.M. [morning)
'R’ indicates regular pattern
MTRF 6 14pR ' ‘P' indicates P.M. (afternoon)
w6E-7 21PL 'L’ indicates lab pattern
M 1-2, TWRF 2 25AC 'C' indicates special pattern useful

only for Chemistry
MWF 6, TR 5-7 I5PX The longest number of consecutive modules
on any day {(both T and R) is 3.
The pattern uses S days.

MRF 4-5 . 23HL 'H' indicates lunch period involved



2.%.4 AESOURCE GROUP DESIGWATORS
Characteristics of the resources must be coded inte the resource group designators in
a fashion similar to that used for coding the characteristics of the classes in Cclass group
designators. While the attributes coded into the four positions are arbitrary. the first three
positions of these group desiqnators will be involved with class/resource ties if the confining
rule is specified for the resource element. Reference should be made to the sectien (3.3.10)
titled CL RECORDS, CR FIELD {CONFINING RULES) .
Examples of attributes which may be coded inte instructor group designators are
1} Rank, i.e. head of department, waster teacher, teacher, appren;ice. etc.;
2) Department, i.e. English, Math, etc.:
3) specialty. i.e. honors groups. remedial groups, etc.
Examples of attributes which may be coded into room group designators are
1) lLocation on campus .
2) General room size category
3) Type of room, i.e. laboratory. stapdard class room, special class room, lecture hall, etc.
fxamples of attributes which may be coded into student group designators are
1) class level, i.e. freshman, sophomore, etc.
2) Male/female

3} cGeneral track of student, i.e. honors, standard, remedial, etc.

2.5.5 GROUP DESIGNATOR SELECTORS

Group desigqnator sglectors are used to access groupings of classes, time patterns. and
rescurce elements which are determined by their group designators.

Hereafter, the mnemenic

" hhddddmmmm
will be used to dencte a group designator selectlor.

The dddd and mmmm portions of group designator selectors correspond to group desig-
nators. The four position group designators of the classes, time patterns, or resource elements
under consideration are compared, position by position., with the corresponding 4 and m parts
of tne selector.

1f a d position in the selector is blank. any character in the corresponding position
of the group designator being examined will be selected. Further, if a pesitien in the group
designator being examined is blank, it will be selected regardless of the corresponding d and m

" positions in the selector.

if & & position in the selector is the same as its corresponding m position, to be
selected the cerresponding positien in the group designator being examined must match (be the
same as) the & and m positions.

1€ a ¢ position in the selector is lower (according te alphanumeric order) than its
corresponding m podition, the corresponding position in the group desigpater being examined

must £all within the ‘range’ determined by 'd through m inclusive'.




2.5.5(2) GROUP DESIGNATOR SELECTORS (Continued)

If a 4 position in the selector is higher (according to alphanumeric order) than its
corresponding m pomition, the correaponding position in the group designator being examined
must fall cutside the range determined by 'm through d, exclumive'.

Group designators, as described sc far, provide a means for determining whether or not
a clags, time pattern or resource element falls inte a grouping specified by the selector. In

GASP, when such an interpretation must be made, the hh portion of the group designator selector

fields is not used.

The hh portion ¢f the group designatoras is included when GASP must build a list of
clasges, time patterns or resource elements on the basias of the selector. All classes, time
patterna or resource elements in the grouping specified by the ddddmmmm portion cf the
selector are regarded as candidates for such lists. The hh portion of group designator selectors
allows the user to specify both the size of the list and the ordering of the elements within the
list.

If khh is *L, all classes, all time patterns, or all resource elements in the grouping
specified by the ddddmmmm portion of the selector will be included in the list in alphanumeric
seguence on their keys.

If hh is "R, all classes, time patterns, or rescurce elements in the grouping speci-
fied by the ddddmmmm portion of the selector will be included in the list. In this case however,

the list will be in random {(unpredictable) order.

W8
2.5.5(3) GROUP DESIGNATOR SELECTORS (Continued)

Finally, if hh is an integer nn, only nn elements of the classes, time pattecrns, or
resource elements specified by the ddddmmmm portion of the selector will be inecluded in the
list. The ordering will be random, as was true of the *R option.

As an example. Consider the following 10 class group designators (refer to section
2.52 titled CLASS GROUP DESIGNATORS also}.

Group Designator,
dddd

1) " ElH (English, Freshman, Honors)
2) E4A (English, Senior, Adv. Placement)
3} S2RR (Science, Sophomore, Remedial, Raquired}
4) 33RR (Science, Junior, Remedial, Regquired)
5) M40E  (Math, Senior, Ordinary, Elective)
6) 14 E (Language, Seniocr, Elective)
7} P2 E {Phys Ed. Sophomore, Blective)
8) PL E (Phys Ed, Freshman, Elective)
9} A E (Academic, Elective)
10) C E (Technical, Elective}
Typical group designator salectors would act on tha above designators as follows:
Selector
ddddmmmm would select from above designators
S2RRSZRR 3), 'Science, Sophomore, Remedial, Regquired'
5 RRS RR 3} and 4), ‘Science, Remedial, Required'
E E 1) and 2}, 'English’

CE OE ), 6}, 7}, B), 9) and 10), ‘Ordinary, Elective'

3 4 2}, 4), 5}, 8), 9) and 10), ‘'Junior and S=nicr’
D 9 1), 2}, 3), 4}, 5), 6}, apd 7) and B), ‘all except Academic, Business, Technical'

F D 1), 2), 3} and 4), ‘ail except Elective®

1520 1) 7), 8), 9) and 10), “Freshman and Sophomore, except required-’ -

L RL R none  'Language, Required® &0

. all group designators are aelected'by completely blank asalectors
00002222 all group designators are selacted




2.6.1 ASSIGNMENTS IN GASP, DESCRIPTION
The term assigument 1efers to the act of scheduling one time pattern or respurce element

to a class. A time agsignment will refer to the time pattern assigned to a class: a resource

assignment (instructor assignment, room assignment. student assignment} will refer to a resource

{instructor. room, student) assigned tc a class. Assignments may be represented by writing a

class key., and a time pattern Xey or resource key, as a pair; for example:

/LAT 42H 02 and ,MTWRF 7 (Time assignment)
/18.03 JL34 and .RTP 28 {Time assignment)

/EN 4415 04 and ISMITH LQ (Instructor assignment)
/18.03 JL34 and RI4N-332 {Room assignment)
/BWEAVEHLEY and 5375807757 {Student assignment)

Assignments can be categorized as being 2ither temporary or permanent, and as being

either valid or inwvalid. A temporary assignment can be made only by GASP, not by the user:

such assignments are liable to be altered during a GASP run. A permanent asgignment. however, is
always set by the user, and will never be altered by GASP;

The first requirement for a valid assignment is that it does not lead to a conflict. The

other requirement is that all constraints placed on the assignment are satisfied. Constraints are

limitations which can be placed on assignments by the user and which will be described in later
sections. If these requicrements are not met an assignment may still be made but will be regarded

as invalid.

v
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2.6.7 ASSIGNMENT CTHARACTERS

whenever an assignment exists, whether made by GASP or supplied by the user. an assignment
gharacter is automatically included as part of the assignment. Assignment characters are chosen
from tne special character set, and "flag’ the status of the assignment with respect to its being
temporary or permanent, and valid or invalid. The actual character chosen is determined by the
status table below. The user may partially control the use of assignment characters; reference
should be made to the section (4.3.4) titled ASSIGNMENT CONTROL CORRECTIONS.

Hereafter the symbhol
]
will often be used to denote the possible assignment control characters.

STATUS TABLE FOR ASSIGNMENT CHARACTERS

VALID INVALID
TEMPORARY , $
PERMANENT . "

The GASP program automatically selects the appropriate temporary and permanent assignment
characters tov use for assignments: the user need not, amd can not, establish the validity of an
assignment. On the other hand, GASP will never automatically change temporary assignments to
permanent cnes or vice versa, The user has complete control over the permanency of the assignment

characters.




2.6.3 ASSIGNMENT REQUESTS IN GASP, DESCRIPTION
An assignment requeat, or aimply a request, providas information which specifies assign-

Requests will be categorized as time requests or resocurce réequests as

ments to be made by GASP.
described in the following sections.
Requests consist of one or more reguest components. Each component has a regquest modifier

character incroded with it; these characters determine the specific role the component is to play.

Hereafter the symbol

49
will be used to denote the possible request modifier characters.

0N
;
&
2.6.4 TIME REQUESTS
At most one time reguést may be associated with each class. The <components of a time
request are
component g PRescription
-ttttetttttl Specification of one of the possible time pattern keys which GAsp may assign
to the class.
*hhddddmmmmL hhddddmmmm is a time pattern group designator selector. Any time pattern key
eelected by this selector is one of the possible time pattern keys GASP may
assign to the class. X
Note that the request modifier character for time request components is always 'L°‘,
mnemonic for ‘List'. Where the user has made a request not satisfied by at least one permanent

time assigmment to the class, GASP will provide a temporary time assignment on the basis of the
list of time pattern keys specified or selected by the components of the request. The maximum
number of request components is variable but ordinarily it will be equal to the number of modules

in the schedule cycle.

2]
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2.6.5 RESOURCE REQUESTS

Several resource reguests may be associated with sach resource element.

The components

of resource regquests are:

component g

Degcription

/33

J]}jkpeeR
/3131113%

p R

/1111]kpeeT
7333333k

ABIEs

2.6.5(2)

component g
£jijjjik*ccq

/3131131%* g
/333iiiik* M

* hhddddmmmmg

*Footnote: .

"Required reguest’. This component represents one request. GASP will insure that
one assignment is made for the subject phase jjjjjjkp. If a class integer cc

is specified, the reguest can be satisfied by that class only: in normal usage

ce iz unspeecified (blank).

Thig component represents one request. GASP will

'Track substitution reguest’.
insure that one assignment is made for the subject phase
assignment is possible. If a valid assignment is not possible track substitution
is tried (see the section titled TRACK SUBSTITUTION, 2.7.6). If a class integer
cc is specified, the request can be satisfied by a class with that class ingeger
only: in normal usage c¢c is unspecifis:d (blank). *See footnote

'Elective request’'. This component represents one request. GASP will insure that
one assignment is made for the subject phase jjjjjjkp unless a valid assignment
cannot be made and an Alternate request is available. See following componant.

1f a class integer cc is specified, the Elective reguest can be satisfied by that
class only: in normal usage cc is unspecified (blank}. *See footnote

'Alternate request’'. This component is considered as an alternative to any
Elective request(s) for the resource element. If a valid assignment cannot be
made for an Elective request but a valid assignment can be made to a class of
the subject phase 3jjjjjikp (to the rclass jjjjjjkpee if ec is specified),
the latter assignment will be made in lieu of the former. 1In normal usage cc
ig unspecifiz:d (blank). *See footnote

'Multiple regquest’. This component represents one request. GASP will make up to
nn  valid assignments for the subject phase jjijjjj only valid assignments
will result from multiple reguests and therefore no assignments peed result. 1If
nn  i8 unspecified (blank}, all classes of the subject phase may be assighed.

Clages
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RESOURCE REQUESTS (Continued)

Deseription (Continued)

(Where g is one of the first four modifier characters above: R, T, E, or RA).
Reguests of the form /jijiijkpecqg (/jjjjjikpnnM) will be satisfijed

for each phase p of the subject track jjjijik.

{where g is any of the request modifier characters: M, A, T, E, or R:; and

hhddddmmmm iz a eclass group designator selector}). Requests of the form jjjjjikp ©
will be satisfied for any subject phase jjjjjjkp invelving a group designator
selected by hhddddmmmm.

For the 360 'Basic’' option, T (Track substitution and E {Elective) requests are treated identi-

ically to R (Required) requests.

A (Alternate) requests are ignored.




2.7.1 RESQURCE LOADS

The load of a resource element is defined to be tha number of modules in the cycle
occurring in assignments for the resource eleoment. The uppar limit of the load of any resource
elemant can be specified by the user. If the maximumm load for a resource ‘element is specified,
too many reguests may result in assignments which exceed the specified load. 1In this case,
assignments made when and after the load is exceeded will be flagged with an invalid assignment
character.

Ordinarily, maximum loads are used for resourcas with Multiple requests which might
result in more agsignments than the uger desires.

This constraint is ignored for the 'Basic’ 360 option.

2.7.2 RESOURCE FREE TIME

The user may specify a time pattern of modules for which a resource element is not to be
assigned. If assignments of classes are made which conflict with this free time, such assignments
will be flagged as invalid. The user may specify resource free time by either giving a time
pattern name or by giving a time pattern key. If free time is specified for a resource element,

that time is not included in load calculations for the element.




2.7.3 RESODURCE PREFERRED FREE TIME

The user may specify a time pattern of modules for which a resource element would
preferably be free of assignments. while such time patterns are takgn into consideration by
GASP, valid assignments may be made which conflict with preferred free time modules. The user
may specify resource preference time by either giving a time pattern name or by giving a time
pattern key.

For the 'Basic' 36D option, this preference is ignored.

2.7.4 CLASS RESOURCTE MAXIMUMS

A class regource maximum {class instructor maximum, class room maximum, class student

maximum} sets an upper limit or capacity on the number of rescvurce assignments (instructor

assignments, room assignments, student assignments) which can be made for a particular class.
For instructor or room assignments, this maximum is usually 1 except for team teaching
situations or for classes reguiring more than 1 room. FPor students, this maximum represents

the seat capacity for the classes.

where maximums are specified and requests force assignments to exceed these maximums,

assignmants will be made to such classes but will be identified as invalid.

X}




2.7.5 SUBJECT PHASE PRIORITY

Subject phase priority represents an additional organization of subject phases for the
entire schoocl. A non-zero subject phaae priority digit establishes for each subject phase a
suggested place in the sequence GASP will use in scheduling the entirea schocl. 1In general,
phases with a priority character of 1 will be schedulad first. those with 2 next and so on.

GASP reserves for itself the final judgement as to the exact scheduling order and in
some cases will override the user's priority. An intelligent choice of priority will assist
GASP considerably in making good assignments from the viewpoint of the user. 1In most cases this
priority should establish the same order the user would use to attack the problem were he doing
the maaster schedule himaelif.

Usually, three or four levels of priority are adequate; it is not useful to specify any

more than a rough categorization of priority.

2.7.6 TRACK SUBSTITUTION

The term track substitution represents an additional organization of tracks within a

subject. Up to three track substitutions can be asscciated with each subject track. The one,
two, or three track characters given as track substitutiona are interpreted by GASP as being
alternatives when considering original rescurce requests. In cases where the user has provided
a track substitution request and valid assignments can not be made to the original subject track,
the track substitutions will be tried until either a valid asaignment can be made, or all of the
track substitutions have been tried. For the 'Basic' 360 option, track substitutions will not

be made: Track substitution reguests are treated identically to Required requests in this case.




2.7.7 CLASS/CLASS TIES

There are gituation: where the user of GASP will wish to make an 'association' between

the classes of cone subject phase and another subject phase. Frequently these associations will .

be between phases of the same subject, but they may alsoc involve phases of two subjects,

The classg/class tie is the class key of a previously acheduled class which by this
reference {tyiry) provides e context in which the tied class is to be scheduled. Such ties
allow the schedule of the tied class to be based on the schedule of the class to which it is
tied. The user must also provide, in addition to the basic class/class tie, instructicns as to
the use of the tie, The specific instructions are described in the following two sections
titled PHASE SEQUENCING RULES and THREADING RULES {(2.7.8} and (2.7.9). The specification of a
ciass/class tie, without an accompanying specification for at least one of the above rules, has
no value except that it may affect the sequencing or ordering of subject phases in scheduling

procosses.

In specifying class/class ties, any class may be tied to one (and only one} other class;
however, any class may have several classes tied to it. If several classes of a subject phase
have ties specified to other classes, all such ties must be made to classes of the same sub ject

phase.
There may be ‘chains' of such ties; that is, classes of one subject phase may be tied to
classes of another subject phase which in turn may be tied to classes «f a third subject phase,

and so on. It is a further requirement that subject phases may not recur in a chain of class/class

ties so that a 'leop’ or 'cycle' results. ’ o

%
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2.7.7{2) CLASS/CLASS TIES (Continued)

Examples of legal class/class tis specifications are:

1. Class=s of HI 11 XS tied to classas of HI 11 ¥m:
HI 11 X501 tied to HI 11 XMQ1 3
HI 11 X802 tied to HI 11 XMO1
HI 11 X503 tied to HI 1) XMO1 1
HI 11 XS04 tied to HI 11 xXMp2 :

HI 11 X805 tied to HI 11 XM02 1
HI 11 X50% tied to HI 11 XMO2

HI 11 XS07 tied to HI 11 xM03

HI 11 XS03 tied to HI 11 XM03

HI 11 XS509 tied to HI 11 XM03

Classes of HI 11 XM tied to classes of HI 11 XL:
HI 11 XMOl tisd to HI 1} XLO1

HI 11 XMQ2? tied to HI 11 XLO1

HI 11 XM03 tied to HI 11 X102

2. Classes of CHEM 1 R tied to classes of CHEM 1 B:
CHEM 1 ROl tied to CHEM 1 ROl
CHEM 1 RO2 tied to CHEM 1 By2
CHEM 1 RO3 tijed to CHEM ] BO3
CHEM 1 RD4 tied to CHEM 1 BO4

3. Classes of ENG 43 § tied to classes of ENG 43 M
Classes of ENG 43 M tied to classes of ENG 43 L
Classes of LIT 41 L tied to classes of ENG 43 L
Classes of LIT 41 § tied to classes of LIT 4] L

In example 3, it would be illegal to add the further tie

Classes of ENG 43 L tied to classes of LIT 41 &
since this would represent a 'leoop' in the chain of ties: LIT 418 tias to LIT 41 L ties
to ENG 43 L ties back to LIT 41 §

4. Classes of FRERCH § tied to classes of FRENCH L
Classes of FRENCH M tied to classes of FRENCH L
Classes of FRENCH I, no ties
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2.7.8 PHASE SEQUENCING RULES

One of three phass saquencing rules may be specifiesd for any class which also has a
designated class/class tie to another class as deamcribed in tha preceding section. All three
of these rules have the effect 4f limiting the choice of time pattern which will be gelected
by GASP for assignment to the class.

One of the rules is termed the standard phase ssguencing rula. Suppose that 1iiijikpee

is a class in a chain of class/class ties and that tha atandard rule is specified for J3iiitkpce,
Then, the time pattern assigned to ji1ijjikpcc will not contain any modules on those days
already represented in assignments for preceding classes in the chain. For example, suppose
that HI 11 XS03 is tied to HI il XMO1 which is in turn tied to HI 11 XLOI and that the
standard phasea sequencing rule has been specified for HI 11 XS03. Further, the time assigned
to HI 11 XLO1 is 'MW 3' and the time assigned to HI 11 X¥01 is 'R 3'. fThen, the.time
pattern which will be assigned to HI 11 X503 will not have any modules on Monday, Wednegday
or Thursday. -

The other two possible phase sequencing rules are specifically defined by the user.
They will be termed simply, the ‘2’ phase gseguepcing rule and the -B! phase gequencing rule.
Suppose that class XXXXXOXX0Ll is tied to class YYYYYYvyyol.

To use the "A' phase sequencing rule, the user associates an independent, arbitrary
time pattern with each time pattern in his request list for class XXXXXXXX01l. These associated
time patterns are called 'QA' patterns and have the effect of eliminating their associated request
from consideration if the 'QA pattern conflicts with the time actually chosen for YYYYYYYYOl. The

'B' phase sequencing rule is handled similarly except that a 'OB' pattern is used.

2.7.8(2) PHASE SEQUENCING RULES {Continued)
As an example, suppose that 18.7B1JR03J is tied to 18.781JL02. Suppose that the time
pattern assigned to 18.781JL02 is 'MWF 10'. Suppose also that the time pattern request list

for 18.781JR03 and the ‘QA and 'QB’ patterns are as follows:

Time Pattern Reguest Component '‘CA" Pattern 'OB' Pattern
MWF 1 | mwP MWFi-5, TRS
TRS 10 TRS TRS59-12, MWF

H;d the 'A' rule been specified, the time chosen would be 'TRS 10*; if the 'B' ruie
were used, the assignment would be MWFl. Note that the 'A' rule here gives the same results
as the standard rule; the 'B' rule has the effect of forcing the class on the same day but
on the other side of the lunch period from the tied claas.

If a phase sequencing rule is specified which cannot be satisfied because of the time
request for a class, the rule will be suspended and an invalid assignment made. Permanent
time assignments vioclating a phase sequencing rule are identified ag invalid.

The phase sequencing rules are ignored by the ‘Basic' 360 option.
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2.7.9 THREADING RULES

Respurce assignments to the several classes of a subject phase may be based upon the
resource assignments made to the classes of anpther subject phase when an appropriate class/class
tie exists. The user of GASP may specify that the threading rule pe applisd in making resource
samignment A to any clade which is tied to some other clasa. Thixk rule may b applied indepen-
Jently for any of the three resource sets (instruectors, rooms or students) .

Suppescs thal class XXXAAXXXOD  is tied to class YYYYYYYYOl and that the threading rule
12 specified for students being assigned to class XXXNXXXX01l. Then, no student will be
assigned validly to XXXXXXXX01 unless he is also assignad to  YYYYYYYYQL., If specified for
instructors or rooms, the threading rule operates for those rescurces in exactly the same manner.

The threading rule may be applied strongly or weakly. If applied strongly, assignments
witich break the threading rule are made when necessary and such assignments will have an invalid
assignment character associated with them. 1If the threading rule is applied weakly, threading
will be abandoned if the number of invalid assignments in the schedule can be reduced by so
doing.

As an cxample of the two variations of the threading rules, consider the two subject
phases MATH 9 M and MATH @ S which have tied classes as follows:

MATH @ S01 tied to MATH 9 MOl

MATH 9 302 tied to MATH 9 Mgl

MATH 9 S03 tied to MATH 92 MOl

MATH 9 S04 tied to MATH 9 MO2

MATH 9 505 tied to MATH 9 MO2
MATH 9 S06 tied to MATH 9 MO2 trs

2.7.9(2) THREADING RULES {(Continued) .
Suppose that students are being assigned to MATH 90S under the strong threading rule and that
instructers are being assigned under the weak threading rule and that students and instructors
are common between the two phases. Then, GASP will exert strong pressure to make assignments
such that students assigned to MATH 9 M ! will also be assigned tc one of the classes MATH O 501,
MATH 9 SD2 or MATH 9 s03: similarly, students assigned to MATH 9 MO2 will also be assigned
tc one of the classes MATH 9 504, MATH 9 S03 or MATH 9 506. Student assignments which break
the threading rule will be flagged as invalid since the rule was applied strongly. Since
instructors are being assigned with the weaker threading rule, they will be assigned like the
students when completely valid schedules are possible. However, an instructor might be assigned
to MATH 9 MG2 and MATH 9 S03 if it is necessary in order to aveid one or more invalid assign-
ments.

Since no rule was specified for room assignments for the MATH 9 5 classes, rooms will
be assigned to them vithout regard to the room assignments for MATH 9 M.

Threading rule specifications are ignored if the 'Basic' 360 option is being used.
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2.7.10 CIASS/RESOURCE TIES
The user of GASP may wish to place restrictions on the assignments of one or more of the

resource sats to claases of a subject phase: such restrictions are termed giass/reaource ties.

A class/resource tie is a special group designator selector associated with a class providing
for resource amsignments on the basis of resource slement group designators. For purposes of
these special selectors, one of which is given for each resource met, only the first three g
positions of resource element group designators are uased. Since this selecticon involves only
three positions of group designators. the special selector has the format d4ddmmm for each of
the resource seta (instructors, rooms and students).

The user must also provide, in addition to the basic class/rescurce tie, instructions
aé to the use of the tie. The specific instructions are described in the following section
titled CONFINING RULES (2.7.11). The specification of a class/resource tie, without a specified

confining rule, has no meaning.
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2.7.11 CONFINING RULES

The confining rule limits resource assignments for class/resource ties. It allows
the user to specify, for any particular class, a subgroup of any of the resource sets that
should be assigned.

The confining rule, like the threading rule, may be applied strongly or weakly. 1f
the rule is applied strongly. vieclaticons of the rule will cauge invalid assignments. 1If the
rule is applied weakly, it will be abandoned for any resource element if by so doing a scheaulé
with fewer invalid assignments can be computed. The confining rule may be applied independently
for any of the three rasource sets {instructors, rooms, or students).

For example, suppose that four classes of Chemistry are given in a school:

CHEM 1 01
CHEM 1 02 -
CHEM 1 03
CHEM 1 04

Then, the confining rule could be used to exert strong pressures that ‘college preparatory students'
only would be assigned to, say, the clagses CHEM 1 01 and CHEM 1 02: that students in the
‘technical program® would be assigned to CHEM 1 03 and that all other students would be assigned
to the remaining clase, CHEM } 04.

o : confining rule specifications are ignored by the 'Basic' 360 option.

0




3.1.1 GASP FILE STRUCTURE

The building blocks of the GASP file are fields. Each field is a string of characters
{alphabetic, numeric, special or local}. Each field has a two-character name associated with
it, mnemonic for the type of information stored in the field. Ordinarily, there will be many
asccurrences of fields with the same name in the file. For example, the keys and names described
1+ the last clapter are fields; so are group designators and selectors, the subject phase priority
character, or the phase seguencing rule name.

To give the file a structure, fields are grouped together into records. Each record is
composed of several fields and each record has a pame associated with it. There are records with
four different names in the GASP file. There is a record named TP for every time pattern key
in the file. For each class, there is one CL record in the file. Each resource element has
an RE record in the file. Finally, XL records in the file contreol the scheduling aperations
of the GASP program. -

For records in the file with the same name, there is a constant set of fields making up
each record. As an example, every CL record has a class key, group designator, subject phase
priority character, etc.

What have been referred to as keys are called key or identification fields for the records
ia which they appear. Key fields are the means by which a record and its other fields may be
located in the file. The GASP file is always maintained in alphanumeric order on the sole basis

of key fields.

‘.
3.1.1{(2) GASP FILE STRUCTURE {Continued)

The GASP file, then. is an ordered sequence of records. Recall that each type of key
discussed in Chapter 2 had a specified character for its initial position: '.' {for time pattern

keys, /' for class keys, 'I' for instructor keys, 'R’ for room keys and °'S‘ for student
keys. The keys for XL records will all have a blank in their initial position. Therefore, since
blank is the first character in the alphanumeric collating sequence, all XL records will occur
first in the file. Similarly, all TP records occur next. then all CL records, thea all
instructor RE records, then all rocom RE records and finally all student RE records.

The term file majintenance will be used to refer to the procedure of updating (adding,

changing, deleting} the records of the file and af insuring the validity and seguence of the file.

File maintenance is based on corrections (in the form of correction records) supplizd by the user

of GASP.

The GASP file may be thought of as a FRAMEWORK of fields: information and assignment
fields specified by the user as a description of the school: and request fields for unspecified
assignments anticipating the scheduling activity of GASP. In this sense, GASP may be regarded as
a sophistiecated file maintenance program capable of inserting and changing assignments in the
schedule by insertiag and changing fields in the file. GASP's major function, the production of
a new GASP file, is completely determined by the status of the old GASP file and its correction

records.




3.1.2 RECORD PREFACES AND SUFFIXES

Evaery record in the GASP file has two epscial fislds which are always automatically
maintained by the program. These two fields, the pecord preface and the pecord suffix. provide
crucial information about the record for the GASP program.

The recoxd‘prefnce is a field oceupying the first four character positions of every

GASP record. The contents of any record preface is as follows:

Posjtions Mnemonic pescription
1-2 RR Record name, or type., e.g. ‘'XL', 'TP’', 'CL'. ‘RE’
3l u Record run code. See followlng section (3.1.3) titled,
RECORD RUN CODES
4 s Record status code. See following section (3.1.4}) titled,
RECORD STATUS CODES
The four mremonics ‘XLus’, ‘TPus', °‘CLus', and 'REus' refer to the four possible record
prefaces.

The record suffix is a field occupying the last four character positions

of every GASP record. The contents of any record suffix is as follows:

Positions Mnemonic Descyiption
1-3 yyy Record parity. These characters provide a checking mechanism on

the validity of the record, i.e. that the key field in the record
when read is identical to the key when last written.

when it appears, the parity is three nonsensical characters and
_need never bhe interpreted by the user.

4 e The record mark, (Hollerith Code 0-2-8) which flags the end of . _
the record. 73

3.1.3 RECORD RUN CODES

GASP runs may be numbered by the user: ordinarily the first run is numbered 1, the
second 2, and so on up to 35. If more than 35 runs are required for a given school. numbering
should start back at 1.

Any time a record is created or altered in the GASP file, the run code in the record
preface {position 3 of all records) reflects the current run number. All unaltered records
having run codes greater than or equal to the current run number have their run codes set to one
less than the current run number. If the run number is set to "1, either by the user or in the
abzence of a user specified run number, unchanged records receive a run code of zero.

A single character is used to represent the 36 possible run numbers: this is the
run code. Run numbers and their corresponding run code are given in the following table

(RN = ‘run number', RC = 'run code').




3.1.3(2) RECORD RUN CODES (Continued)

RN ___RC RN RC RN RC BN___RC
01 1 " 10 A 19 ) 28 5
02 2 11 B 20 X 29 T
03 3 12 c 21 L 30 u
04 4 13 o 22 M K} 1 v
as 5 14 E 23 N 32 W
06 6 15 F 24 o 33 b4
07 7 16 G 25 P 34 Y
08’ 8 17 H 26 Q 35 z
09 9 18 1 27 R 00 0

R
LY

3.1.4 RECORD STATUS CODES

All file records have a record status code in their fourth character position: these
codes are single characters ra2presenting one of two possible record status conditions; these are
1} Active status
2) Protected status

An active record is easier to update than a protected record: the user must change the
status of a protecied record to active before he can update it. Records are nermally maintained
in active status: a special action cn the part of the user is required to place a record in
protected status. The act of placing a record in protected status insures that any assignment
fields are made permanent. See the sectjon (4.3.4) titled ASSIGNMENT CONTROL CORRECTIONS for
further details.

The status characters alsc give information about the last record change taken on a
record (see the section (4.4.1) titled CORRECTION ACTIONS for details): therefore, there are
more than two possible status characters, The table below gives all possible status characters
and tne record status condition they represent.

Status Represented Status Characters

Active status CURTIA

Protected status H

6




3.1.5%5 RECORDS, GENERAL

1)
2)

3)
4)

XL

the

All records in the GASP file have the following four general characteristics:
The record preface (XLus, TPus, Clus, or REus) is always in positiona 1-4.
The record key or identification field is always in positions 7-17. Record kays for TP
records always have the form .tttttrtttt: record keys for CL racords always have the
form /3Jj)iixpee; record keys for RE records always have the form Xxrrrrrrrrrr. XL
record keys always begin with the blank character {position 7 of the record).
The collection of regular fields for ths record always begins in position 18.
The record suffix, yyye, always ends the record in tha last four character positions.
XL, and TP records are always B4 characters longy for these records, the suffix beqgins
in position 8l. The CL and RE records have varying langths from 84 to 996 characters
(in multiples of 12). Suffixes in CL and RE records may begin as early as position 81
and as late as position 993. ,

The remainder of this chapter describes the GASP file TP, CL and RE records.
records, since they are involved with control for a run, are described in Chapter 5 where

various events of a run are detailed.

3

3.2.1 TP RECORD, ED FIELD

in

1,

The BD (time pattern Block Definition) field may be present on from 1 to 8 TP records
the GASP file in position 20. When used, the fiald should contain a decimal integer

2, 3, 4, 5,6, 7, or 8. These TP records, in addition to their normal functicn, serve to

define time pattern blocks described in section (2.2.4) titled TIME PATTERN BLOCKS.



3.2z T RECORD, GD FIELD

The GD (time pattern Grcup Designator) field is a time Pattern gyroup designator dddd
as described in the section {2.5.3) titled TIME PATTERN GROUP DESIGNATORS. This field is always .
present on TP records in positions 21-24 (fisld length is 4 positions).
i
F,
F
2 :
b
5

3.2.3 TP RECORD, NA FIELD

The NA {time pattern Name} field is a legal time pattern name as described in the

section (2.2.2) titled TIME PATTERN NAMES. This field is always present on TP

records in
positions 25-56 (field length is 32 positions).

s




3.2.4 TP RECORD, QA FIELD
The QA ('OX time pattern) field is the 'OA' time pattern associated with the time

pattern name (NA) of the record used for phase sequencing rule A. 1f present, the QA field

js either a legal time pattern name or a time pattern key. .tettettttt which references

ihe desired 'QR' time pattern. This field is optional on TP records in positions 57-68
(field length is 12 positions}.
Since tha desired 'CA' time pattern name can excead 12 positions, the .tttttttttrt

option is available. If .tttttttttt {s used, it will be recognized by the initial

({period) .

3.2.5 TP RECORD, QB FIELD

The QB (QP time pattern) field is the 'QF time pattern agsociated with the time pattexn
name (NA) of the record used for phase segquencing rule B. If present, the OB field is either
a legal time pattern name or 2 time pattern key .tttttttttt which references the desired LB
time pattern. 'This field is optional on TP records in positions 68-80 (field lemngth is
12 positions).

Since the desired'(QB' time patterp name can exceed 12 positions, the .tttttttttt

[

option is available. If .ttttttrtte ia used, it will be recognized by the initial .

(period) .



3,2.6 TP RECORD FORMAT

Positign= Field Name ' Descriptijon

- 3 Record preface, .Tpus

5- & Unusad

7~ 17 Time pattern key. .ttttttettt

18- v Unused

20 BD Block definition, a decimal integer 1, 2,.... 8

21- 24 GD Time pattern group designator. dddd

25~ 5b RA Time pattern name

57- 6B . QA 'OA° time pattern, time pattern name or .tttttttttt
659~ BO QB '‘Qb' time pattern., time pattern name or .ttrtertttt
81- B4 Record asuffix, yyye

e

3.3.1 CL RECORD, ¢D FIELD
~ The GD (class Group besignator) field is a class group designator dddd as described

in the section {2.5.2) titled CLASS GROUP DESIGNATORS, This field is always present on CL

records in positions 21-24 (field length is 4 positions).




3.3.2 CL RECCRD, NA FIELD
The NA (clasa RAME)} field is an arbitrary clame name as described in the section
titled CLASS NAMES (2.4.5). This field is always present on CL records in positions 25-34

(field langth iz 10 poaitions.

3.3.3 CL RFECORD, PR FIELD
The PR {subject phase PRiority) field is the subject phase priority digit as
deseribed in the section (2.7.5) titled SUBJECT PHASE PRIORITY. This field is always

present cn CL recerds in position 35,

o5
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3.3.4 CL RECORD, CT FIELD

The CT (Class/class Tie} field is a class key representing a class/class tis as

degcribed in fhe msection (2.7.7) titled CLASS/CLASS TIES. If present, this field is a class

key, /ijjjiikpce. ‘This field is optional on €L records in positions 37~47 (field length is
11 positions). _
The €T f£ield must be present if the user intends to use either or both a phase

sequencing rule and a threading rule.

3.3.5 CL RECORD, PS FIELD

The PS {Phase Sequencing rule} field is one of three characters °'S' ‘A', or 'B'
rndicating the phase sequencing rule for a class/class tie as described in the section (2.7.8) i
titled PHASE SEQUENCING RULES. ‘S' is used for the Standard rule, 'A' for the A phase
sequencing rule and 'B' for the B phase sequencing rule. This field is optional on cI,

records in position 48.

Unless the user has also specified the class/class tie in the CT field, the ruje
given in the PS field is ignored. If the phase sequencing rule is viglated, invalid assign-
ments will result. Cases in which phase sequencing rules may be violated are:

1) Permanent time assignments
2} Failure to supply adequate time pattern keys in the time request, and

3} .Improper class/class tie specification

&R




1.3.6 cL RECOARD, TR FIELD
The TR (Threading Rules) fiald is & set of three characters, sither 's' o ‘w* for

o each resource, indicating the threading rule for a class/class tie as described in the section
(2.7.9 titled THREADING RULES, ‘S’ indicates the ‘strong' ruls, ‘W' the 'weak’ one. The
first position is resexved for instructors, the second for rooms, and the third for students:
any or all may be apecified. The fiald is optional on CL records in positions 49-51 (field
length ig 3 pogitions} .

Unless the user has also specifisd the class/class tie in the CT field, the rules
given in the TR fiald will be ignored. 1If a strong threading rule is violated, invalid

resource assignments will result.

59

3.3.7 CL RECORD, RT FIELD

The RT {class/Rescurce Tie} field is a set of three special group designator selectors
representing class/resource ties as described in the section (2.7.10) titled CLASS/RESOURCE TIES.
1f present, the first 6 positions of tha field represent the instructor selector dddmmm; the
second 6 positions are the room.selector dddmmm; and the final 6 positions are the student
selector Adddmmm; any or all may be specified. This field is optional on CL records in
positions 52-69 (field langth is 18 positions).

A dddmmm selector for a resource must be presgent in the »rr field if the user
intends to use a confining rule for the resource, Without specifying these rules, however,

the class/rescurce tie itself does not enter into the resource assignments for the class.

90




3.3.8 CL RECORD, CR FIELD
The CR (confining rulea) field is a set of three characters, either 's’' or 'W' for

each resocurce inﬂicating the confining rule for class/resource ties as described in the section

{2.7.11) titled CONFINING RULES: 'S5' indicatea the ‘strong® rule, 'W' the 'weak' one. The
first position is reserved for instructofn, the gsecond for rooms and the third for students:
any or all may re specified. 'The field ia optional on CL records in positions 70-72 (field
length is 3 positions).

Unless the user has specified a corresponding class/resource selector in the RT
field, the rules given in the CR field are ignored. If a atronqg confining rule is violated,

invalid resource assignments will result,

92
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3.3.9 CL RECORD, RM FIELD
The RM (Resource Maximums} field iz a mset of three integers indicating the resource

maximums for the resources as desgcribed in the section (2,7.4) titled CLASS RESOURCE MAXIMUMS .

The first position of the RM field is used for instructors, the second position is ysed for

rooms, and the last 3 positions are used for students. Any or all may be specified. The field

is coptional on CL records in positions 73-77 (field length is 5 positions).

L}y
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3.3.10 CL RECORD, T8 PIELD

The T8 (Track Substitution) field is a list of up to 3 track characters to indicate
alternates for track aubstitution requests when making reacurce assignments as deacribed in
the section (2.7.6) titled TRACK SUBSTITUTION. If present. track characters spacified must
refer to existing subject phases with same 31Jijjj and p parts of their keys. This field is
opticta. n CL records in pomitions 70-80 (field length is 3 positions).

Blank positicons of the TS field are ignored; the order in which the track characters
are listed in this field (left to right) is the order in which the subject tracks will be
coneidered as altarnates.

Since track subatitutjon pertains to the ‘'subject’ portion of requesta, $3jijj .
the track substitution field used by GASP will be the one on the fi:st CL record in the file

for the aubject phase jijjjjkp.

9

3,3.11 CL RECORD, TQ FIELDS )

A TQ (Time reQueat) field is a request component, .ttttttttttL or *hhddddmmmml.,
ag described in the sectjon titled TIME REQUESTS (2.6.4). There wmay be as many as 32 TQ
fields on each CL record (or none) beginning in position BS and in every twelfth position

thereafter (field length is 12 poaitions).



3.3.12 CL RECORD, TA FIELDS
A TA (Time Assignment) field is a time pattern key, together with an assignment

character, .ttttttttttg . The class key of the CL record and a TA Field specify a time

assignment for the class as described in the sectinns {2.6.1) titled ASSIGNMENTS IN GASP.
DESCRIPTION  and  {2.6.2) titled ASSIGNMENT CHARACTERS. All TA ficlds on a CL  record
fo ' low the last /Q field {the first TA fieid is in positions B85-36 if there are no TQ fields).

TA fields are each 12 positions long.

3.3.13 CL RECORD FORMAT

Positions Field Name Description
1- 4 Record preface, Clus
- & Unused
7- 17 Class key, /jjjiljkpce
18- 20 Unused F
21- 24 . GD Class group designator. dddd
25« 34 NA Class name, arbitrary
35 ‘PR Subject phase priority digit, 1, z, ...., 9
36 Unused
37- 47 CT Class/class tie specification, /jjjjjjkpec
48 PS Phase sequencing rule, 's', ‘'A* or 'B'
49- 51 TR Threading rules, 'S’ or ‘W'  for instructors,

rooms, students (in order)

52- 69 RT Class/resource tie specifications, dddmmm selectors
for instructors., rooms. students {in order)

Jo0- 72 CR Confining rules, 'S' or ‘W' for iastruclors, rooms,
students {in order)

13- 77 RM Resource maximums, integers; first position instructors,
second position rooms, last three positions students.

78- B0 TS Track substitution list, kkk.

81~ B4 Blank f{or if no TG and TA fields, the record sul’a"i)g).‘r
Vi



3.3.13(2) CL RECORD FORMAT (cont inued)

B- Pemitions . Pield Nepe Rescription
85- 96 170 or Time request component, .ttttttttttq or *hhddddwmmmg
L. Time aseignment, .tttttttrttg.
97~-108 TQ or Time request component
TA Time assignment
985-992 Blank
993-996 Record suffix, yyye
Note:

The above description shows the maximum length record with 73 TO and/or TA fields. Up to
32 TO fields may be present; TA fields alwaya follow TZ fields. CL records are of variable
length depending upon the number of TQ and TA fields on the record. If any ™ or TA
fieids are present, the record ends with 12 characters following the last TA field as in
985-99%6 above; if no TQ or TA fields are present, the suffix is in positions 81-84.

3.4.1 RE RECORD, ML FIELD

The ML (rescurce Maximum Load) £ield is a three-digit integer indicating a maximum load

for the resource element as described in the section (2.7.1) titled RESOURCE LOADS. The field

is opticnal on RE records in positions 1B=-20 {field length.is 3 positions).

198




J.4.2 RE RECORD, GD FIELD
The GD {resource Group Designator) field is a resource group designator dddd as de-

seribed in the section (2.5.4) titled RESOURCE GROUP DESIGNATORS. This field is always present i .

on RE records in positiona 21-24 {(field length is 4 positions).

3.4.3 RE RECQRD, NA FIELD
The NA (resource NAme) field is an arbitrary resource name as described in the section

(2.3.2) titled RESQURCE NAMES, This field is always present on RE records in positions 25-56
(field length is 32 positions).

fen
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3.4.4 RE RECORD, RF PIELD

The RF (Resource Free time) field is a time pattarn indicating the resource element
free time as describsd in the ssction (2.7.2) titled RESOURCE FREE TIME. If present the RF
field is eithar a legal time pattern name or a tiwe pattern key .tttttttttt which references
the desired free time pattern. This fisld is optional on RE records in positions 57-68 (field
length is 12 positiona).

Since the desiresd free time pattem name can exceed 12 positions, the .tttttttttt
option is avajlable. If .tttttttttt is used, it will be recognized by the initial °*.*

(pexiod).

104

3.4.% RE RECORD, RP FIELD

The RP (Rescurce Preferred free time) field im a time pattern indicating the resource
element preferred free time as described in the section (2.7.3) titled RESOURCE PREFERRED FREE
TIME. If present the RP field is either a legal time pattern name or a time pattern key
.tetttttttt which referencea the desired time pattern. This field is optional on RE records
in positions 69-80 (field length is 12 positions).

Since the deaired free time pattern name can exceed 12 positions, the .tttttttttt option

is available. If .ttrttttttt is used, it will be recognized by the initial '.*' (peried).

.
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3.4.6 RE RECORD, RQ FIELDS

An RC (Resource reQuest) field is a request component, /JJjjjjkpeeq, /1315i3kp g
/31333jkpnoM,  /353595kp M, /33Jjitkvecq, /31359 5k* q. /§3333sk*nnM,  /§53335%* M, or
*hhddddmmmmg as described in the section (2.6.5) titled RESOURCE REQUESTS. Thera may'be as
many as 32 RQ fields on each RE record {or none) beginning in position B85 and in very twelfth

position thereafter (field length is 12 pogitionas),

3.4.7 RE RECORD, RA FIELDS

An RA (Resource Assignment) field is a class key, togather with an assignment character,

/iJillixpecy - The resource key of the RE record and an RA field specify a resource assignment
for the class as described in the sections (2.6.1} titled ASSIGNMENTS IN GASP, DESCRIPTION and
{2.6.2) titled ASSIGNMENT CHARACTERS. All RA fields on an RE record follow the last RO field
{the first RA field is in positions 85-96 if there are no RQ fields), RA fields are earh
12 positions long.

Y
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3.4.8 RE RECORD FORMAT

Bopitionn Pield Hage pescription
1- 4 Record preface, REus
5= & Unused
7- 17 Resource element key, IXIIrIrrrrr, Rrrerrrrfxr, ©f SITIrrsrrrr
18- 20 ML Resource slement maximum load, integer
21- 24 GD Resource element group designator, dadd
25—~ 56 HA Rescurce element name, arbitrary
57- 68 RF Resource element frea time, time pattern name or Strtttttttt
69~ BO RP Resgurce element preferred free time, time pattern pame or
.rrtttttttt
81- B4 Blank (or if no RQ or RA fields, the record suffix)
85~ 96 RQ or Resource request component: /133313xp a, /ii13iikpccq.

/33333)%e M, 7333333kpoeM, /133 3iKY 4, /33333 3k*
7133331%* K, 7133333k*nnM, or *hhddddmmmmg
Resource asaignment. /J31jiijjkpccq

or Resource ragquest component
Rescurce assignment

5&

985-992 Blank

993-9%6 Record suffix, yyye

ROTE:

The above degcription shows the maximum length record with 75 RQ and/or RA fields. Up to 32
RQ fields may he present; RA fields always follow RQ fields. RE records are of variable
length depending upon the number of RQ and RA fields on the recard. If any RQ or RA fields 05
are present, the record ends with 12 characters folleowing the lagt RA field as in 985-996 ~ 4
above: if no RQ or RA fields are prasent, the suffix ig in pesitions g1-84.

4.1.1 CORRECTIONS, GENERAL
Between runs of GASP, the user will be concerned with changes he will want to effect

in various records of the GASP file. Varjous changes which are poszible in GASP are:
1) The creation of new records

2} The removal of records

3) The complete replacement of existing records and

4} The changing of fields in existing records

such changes will ke referred to as corrections to the file.

All corrections to the file must be made by preparing specified corrgction records.
Many correction records are guite gimilar in format to the file records. All correction records
are BO characters long. Correction records are always punched on standard IBM cards.

For the first run of GASP for a school, correction records muat be prepared which

cxeate all necessary GASP file records.
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4.1.2 CORRECTION CLASSIFICATIONS

All correction records refer to, or act upon, one or more records in the GASP file.
Ccorrection records are divided into three cateqories. Bach of the 3 categories represents 2
different method for locating the file record({s) which is (are) to be changed because of a
correction. The 3 cateqories, and their associated methods, are described in following sections
{4.2.1) titlec STANDARD CATEGORY ORRECTIONS, (4.2.2) titled MACRO CATEGORY CORRECTIONS and
(4.2.3) titled VERTICAL CATEGORY CORRECTIONS.

Correction records are also classified according to their basic function in the updating
process. The three possible functions are described in following sections (4.3.1) titled FIELD
REPLACEMENT CORRECTIONS, (4.3.2) titled ADD/DROP CORRECTIONS and (4.3.4) titled ASSIGNMENT CONTROL
CORRECTIONS.,

The classifications of category and function are independent of each other; every cor-

rection record must have both category and function specified by the user.

* ey
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4.2.1 STANDARD CATEGORY CORRECTIONS

If the standard gategeory is specified on a cor:ection record, only one file record may
pe changed by the correction. Such correction records contain the key field and the record name
of the GASP file record which is to be changed.

For example, supposeé that a correction record which is categorized as standard contains
a key field of .MTWRF 1 and the record reference °‘TP'. Then, this correction record would
affect only the TP record in the file (if any exists) with the time pattern key .MTWRF 1

A standard category correction recerd is always identified with 's' in position 1.




4.2.2 MACRO CATEGORY CORRECTIONS

If the macro category is apecified on a correction record, several flle records may be
changed by the correction; all file records which are changed will be of the same type, TP, -

CL or RE, A macro correction, when first ancosuntered by the GASP program, is immediately changed
into a specified number of standard correction racords. This is done by altering the key field
aper -7 ied on the macro correction record in a consiatent and continuous fashion so that unique

key fielda are generated in the standard correction records which are produced,

For example, suppose that a correction recerd which is categorized as macro contains the
key fiesld /ENG 41 R20, and the record reference CL. The '20' in the cc positions of the
class key is not interpreted as a class integer., but as the number of standard corrections which
are to be produced by the macro correction. 20 standard correction records will be generated
with the class keys, /ENG 41 ROl . /ENG 41 ROZ , /ENG 41 RO} , ..... . /ENG 41 R20,

Mcho ctorrections are especially useful in generating corrections which apply to all
clagsses of a subject phase; they are also useful in generating large numbers of resource
element corrections when GASP is used to simulate achoola.

A macro category corraction record is always identified with 'M" in position 1.

ke
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4.2.3 VERTICAL CATEGORY CORRECTIONS

1f the vertical cateqgory is specified on a correcticon record, several file records

way be changed by the correcticn; all file records which are changed will be of the same type,
TP, CL or RE. The file records which are affected by a vertical correction are determined by
1) The specification of the first position of record key, Lty Y, 'L, 'RY or 'S’ and
2) The specificaticn of a group designator selector of the form ddddmmmm .
A vertical correction will affect a file record if the first position of the file record key is
the same as that specified in 1) above and if the group designator on the file record is selected
by 2) above.

For example, suppose that a correction record which is categorized as vertical contains
‘R’ for 1) above, and 'WB 3WB B' for 2) above. Then all RE records representing room reasurce
elements which have group designators with 'W' in the first position, 'E' in the second
rosition, and '3' or greater in the fourth position will be affected by the vertical correc-
tion record. Recall that‘if the group designator selector is blank, ALL elements are selected:
all room RE records, for example, can be altered with a mingle vertical correction.

Vertical corrections are useful, particularly if group desiqnators are chosen carefully.

A vertical category corraection record is always identified with 'V' in position 1.




4.3.1 FIFLD REPLACEMENT CORRECTIONS
The {ield replacement function is provided for corrections which must insert or change

fields which cccur in any file records in positions 18-80. Fields on field replacement correc- .

tion records corresﬁond to the possible fields located in positions 1B8-80 of some GASP file
record. Field replacement always 'opcrates' according to the rulae:

1f any cheroter of a given correction record field is not blank, the entire correction recerd
field replaces the contents of the corresponding GASP file record field. Conversely, if all

characters of a given correction record field are blanks, no change occurs in the corresponding

GASP file vecord field. Further, if all positions of the correction record field are dashecg,
the corresponding GASP file record field is planked. 1In the case of the GD field on TP, CL
and RE records and of the TR, RT, CR, and RM fields on CL records the field replacement rule

is applied using parts of these fields. Each position of a GD field is considered to be a

separate field for purposes of field replacement so that if, for example, only the 3rd position
of a group designater is to be changed, only the 3rd position need be punched on the correctiocn
record. In the cases of the CL record TR, RT, CR and RM fields, updating will be separately
done for the instructor, room, and student porticons.

A field replacement correction record is always identified with ‘*FR’ in positions 2-3.

4.3.2 ADD/DROP CORRECTIONS .
The add/drop function is ﬁrovided for correctioﬁs which must insert or delete TQ

{time request). TA (time assignment), RQ (Resource request} or RA (resource assignment)

fields on CL. and RE GASP file records. The mnemonic ‘add/drop” refers to the act of

inserting/deleting a reguest ov assigunment on a CL or RE record in the file. Up to five

adds and/or drops may be given eon a single add/drop ecorrection record: each add or drop is

given in one of the five 'add/drop’ fields on these correction records. Add/drop fields are

described in the following section (4.3.3) titled ADD/DROP FIELDS,

An add/drop correction record is always identified with ‘AR" in positions 2-3.




4.3.3 ADD/DROP FIELDS

Add/drop fields are each 12 pusitions long. The first position is always interpreted

as the specification about whethar a field represents an ‘'add’ [inmert) or a 'drop’ (éelete)

as follows:

e

First
Poajtiop

nte reta

‘Drop' for any request or assignment field which is not a group designator
selector

'Drop' for any field which is a group designator selector

'add’ for any field which is not a group designator selector (ANY character
except '-', '§', ‘%' or ', ' may be used in place of '+')

‘Add' a group designator selector as a component of a reqguest

‘Add' request components which are based on a group designator selectar

All possible add/drop fields are listed in the following table. The loeal character

is uszed to mean ‘add’' as described above.

Add/Drop Field

~ttttetttee.

Description

Any time assignment TA field .tttttttttt. or .tttttttttt® will be deleted

~ttttttttted from a CL record

+ettttttbit . A permanent time assignment TA field .tttttttttt, or .ttttttttte*

+ttttttttee® will be insured on a CL record

+tttttttttt :

-tttteettte All time ‘assignment and time request TA and TQ fields with the same time

—trtrtttttttqg pattern key .tttttttttt will be deleted from a CL record .-

i3

4.3.3(2) ADD/DROP FIELDS (Continued)

dd/brop Field Description

+tittttttttg A time request TQ field .ttttttttttg is created as the last TQ field
on a CL record

-jjiijjkpee. Any rescurce assignment RA field /jjjjjikpec. or /3ijjjikpeec* will

-jiijiikpec* be deleted from an RE record

-3j33iikpee

+ijijijikpec. R permanent resource assignment RA field /jjjjjjkpee. or /jjjjjijkpeew

+33jjiijkpec* will be insured on an RE record

+Jiljjikpec

-jjijijkp All resource assigaoment and resource reguest RA and RQ fields with the
same subject phase jjjijjkp will be deleted from an RE record

+3ijijtikpecy A resource request RQ field /ijjijixpceq (/jjijjjkpnnM) is created

+jiiijtikpnnM as the last RQ field on an RE record (cc and nn portions of these
fields may be blank)

~33jiijik* All resource assignment and resource request RA and RQ fields with the
same subject track jjjjjjk will be deleted from an RE record

+jijjjik*ccyg A respurce request RO field /j]jjijjk*cecq (/3ijjjjijk*nnM} .is created

+jjjiiik*nnM as the last RQ field on an RE record {cc and nn porticns of these
tields may be blank)

*hhddddmmummg The initial '*' indicates an add field with a group designator selector.
A request field TQ or RQ *hhddddmmmmg is created as the last reguest
field on a CL or RE record

chhddddmmmmg The ipitial ‘,' indicates components are to be added to a CL or RE record
based on the group designator selector. TQ fields .tttttttttég or RQ
fields /jjjjjjxp g are created as the last regquesat fields.on a8 CL or RE
record as selected by the group designator selector th3dddmnmm

Shhddddmmmm The initial '$' indicates a drop field with a group designator selector,

Any request TQ or RG field +*hhddddmmmmg is deleted from a CL or RE record.

'§$' followed by 11 blanks causes all request and assignment fields on a !
CL or RE record to be deleted.



4.3.4 ASSIGNMENT CONTROL CORRECTIONS
The assignment econtrol furction is provided for corrections which control the temporary
or permanent status of assignments. The following six assignment control functions are allowed:

Assignment
Control

~Eunction Descriptjon

F, 'Fix Valid assignments' All valid assignments are insured permanent
status. In practice, this will cause all ',' assignment characters
to be repiscad with  '.'  assignment characters in GASP file records

being correcteqd.

FV 'Fix Valid Schedules' All CL or RE records which contain only valid
assignments (no invalids) will have all the assignments made
permanent. i.e¢., the '.,' assignment character

FA 'Fix All assignments' All assignments are insured permanent status.
In practice, this will cauvse all *,' and ‘'$°* assignment characters
to be replaced with '.' and '*' assignment characters in GASP
file recurds being corrected.

R* 'Reset Invalid assignments' All invalid assignments are insured
temporary status. In practice, this will cause all '*' assign-
ment characters to be replaced with '$' assignment characters in
GASP file records being corrected.

RI ‘Reset Invalid Schedules' All CL or RE records which have 1 or more
invalid assignments will have all the assignments, valid or not,
made temporary, i.e., the , or §$ character,

RA ‘Reset All assignments' All assignments are insured temporary status.
In practice, this will cause ail *'.' apnd ‘'*° assignment characters
to be replaced with ',' and '$' assignment characters in GASP
file records being corrected.

An assignment control correction record is always identified with ‘AC' in
positions 2-3.
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4.4.1 CORRECTION ACTIONS

“Every correction has associated with it an action. All legal actions, and an asscciated

single character action code, are given and described in the following takle. Actions cause the
status code of the GASP file record {position 4 in preface) to be set to the action code.
Actions also contrel the updating (changing) of fields in these records.

Action
Code Action Description

[ Create 1f, and only if, Lhere is no record in the GASP file with the key
field of the correction record, a record is created using fields
given on the correction record,

v Update I1f, and only if, the status code of the GASP file record being
corrected represents the active status, appropriate fields of
the GASP file record are updated {changed) on the basis of the
correction record fields.

o Delete If, and only if, the status code of the GASP file record being
corrected represents the active status, the record is removed
from the file.

R Replace If, and only if, the status code of the GASP file record being
corrected represents the active status, the record will be re-
moved from the file and a new one created in its place using
fields given on the correction record.

1 Insert Either a € (ereate} or a U (update) action is performed,
depending upon whether or not a record exists in the GASP file
with the key field of the correction record.

H Hold If. and only if, therc is a record in the GASP filc with the key
field of the correction record, the permanent status is insured.

A Activate 1f the status code of the GASP file record being corrected repre-
sents the protecied status, the active status is insured, and ap-
propriate fields of the GASP file record are updated (changed} on
the basis of the correction record fields.

P Purge If there exists a record in the GASP file with the key field of
the correction record, the record is removed from the file. ) . =g
152
Correction records involving illegal actions will not affect corresponding GASP file records,
See section (5.4.3) titled GUEA EDITS, ERRGR CORDITIONS.

©




4.4.2 CORRECTION RECORD PREFACES

*
Every correction record has a 6 position correction record preface fimld located
in the first 6 positions of the record. The format of all correction record prefaces is:
Posjition Pescription
1 ‘s' for standard category corrections

‘M’ for macro category corrections
'V' for vertical category corrections

2=-3 'FR" for field replacement corrections
‘AD' for add/drop corrections
‘AC' for assignment control corrections

4-5 'XL' if the record to be updated is an XL record
'"TP’ if the record tc be updated is a TP record
'CL* if the record to be updated is a CL record
'RE" if the record to be updated ias an RE record

6 'C' if the create action is to be taken

"U' if the update action is to be taken
'D* if the delete action is to be taken
‘R*' if the replace action is to be taken
'I' if the insert action is to be taken
'H' if the hold action is to be taken
'A' if the activate action ia to be taken
'P' if the purge action is to be taken

4.4.2(2) CORRECTION RECORD PREFACES (Continued)

Legal correction preface fields (positions 1-5 only} are

SFRYL . SFRTP

MFRTP

VFRTP

SFRCL
SADCL
SACCL

MFRCL
MADCL
MACCL

VFRCL
VADCL
VACCL

SFRRE
SADRE
SACRE

MFRRE
MADRE
MACRE

VFRRE
VADRE
VACRE




4.4.3 THE CORRECTION FILE

The correction file is composed of all correction records for a run. Where more than
1 correction record affects the same GASP file record, the corrections act upon the file record
in exactly the same order as the corrections were submitted for the run, EXCEPT that ‘pR°
corrections are processed before 'AD' or ‘'AC' corrections. Placement of vertical corrections
is cratical and they normally are placed at the end of the deck. For example, if a vertical is

to apply to a newly created record, the vertical correction must follow the creating correction.

4.5.1 SFRTP CORRECTION RECORD FORMAT

Posjtions Description
1- 3 SFRTP
6 An action character: C, U, R, I, A, H. D or P
1- 17 Key of TP record to uplate; (ttttttretet

[Following fields, same format as TP recoprd)

iB- 19 Ignored
20 . BD field, block definition: a decimal integer 1, 2, ....B
21- 24 GD field. time pattern group designator: dddd
25- 56 NA field, time pattern name
57- 68 OA field, OA time pattern name or a key: Stetttttett
69- 80 QB field, QB time pattern name or a key: Stttttetett

If the action character is D, H or P, any fields punchesd in 18-80 will be ignored. 1If
the acticon character is € or R, all fields of the created or replaced record are initially
set to blank. Finally. if the actien character is C, U, R, I or A, the field replacement
function is appiied for the five fields BD, éD, NA, QA and QB: any non-blank fields on
the correcticn record replace ¢orresponding fields in the record being updated. (Each positian

of the GD field is updated separately for field replacement) ,

- A




4.5.1(2) SFRTP CORRECTION RECORD FORMAT (Continued)
Hote that a field in a file record which ias non-blank will not be set to blank with
‘ the field replacement function alone. The desired effect can be achieved by punching all
dashes in the correaponding field on the SPRTP correction.
After all corrections to a given TP record have been processed, and if the TP record
UE field is blank, positions 8-17 of the file record will be copied into positions 25-34.

thereby setting the name field equal to the key field {except for the initial period) .

.
R

4.5.2 MFRTP CORRECTION RECORD FORMAT

Positions Description
l- & MFRTF
) An action character: €, U, R, I, A, H, Dor p
7- 15 Partial key of TP records to update; B3444433)
16- 17 Number of TP records to update

(Following fields same format as TP record) |

18- 19 Ignored

20 BD field, block definition: decimal integer 1, 2,...8
21~ 24 GD field, time pattern group designator: ddad ;
25- 56 NA field, time pattern name ;
57~ 68 QA field, QA time pattern name or a key: Jtttttttttt ‘
69- 80 OB field, (B time pattern name or a key: Stttttttttt

Let NN be the tws digit number given in positions 16-17 of the correction. Then, NN
SFRTP corrections are generated; these NN corrections are all identical to the MFRTP
correction except that
1} Positien 1 of the generated records is changed to §
2) Positions 16-17 have 0l on the first record generated

02 on the second record generated
03 on the third record generated

and 80 on until *n

NN on the last record generated
Therefore, the keys of the rerords which will be updated on the basis of SFRTP correctijons

are .ttttetetol, Lttttettt02,  .tettrett03,  ....., ..tttttttenn.




4.5.31 VFRTP CORRECTION RECORD FORMAT

Positjons Description
i- 5 " VFRTP
6 An action character: wmay be U, R, A, H, Dor P
7 First position of time pattern keys, i.e. .t
H- 19 Time pattern group designator selector: ddddmmmm
16~ 17 Ignored

{Following fields, same format as TP records)

18- 19 Ignored
20 BD field, block definition: a decimal integer 1, 2, ...B8
2~ 24 GD field, time pattern group designator: dddd
25~ 56 NA field, time pattern name
57- 68 QA field, QA time pattern name or a key: .thttttttttt
69- B8O OB field, QB time pattern name or a key: .tttttbtttt

All TP records havirg group designator fields which are selected by the group
designator selector gn the correctiorn {positions 8-15)}) will be updated as if the VFRTP
correction record were a SFRTP coarrection.

Note that this correction provides an easy method for consistently changing group
designater fields in TP records; records are updated on the basis of the ‘'old' group desig-

nator but a new’ group designator may be specified if the GD field on the corréction is

s ryey
LA

nen-blank.

4.6.1 SFRCL CORRECTION RECORD FORMAT

Positions Description
1- 5 SFRCL
S An action character: €, U, R, I, A, H,L Dor P
7- 17 Key of CL record to update: /jjijjjjkpcc
18- .20 ~ Unused
21- 24 GD field, class group designatcr: dadd
25- 34 NA faield, class name
35 Perield, subject phase priority digit
36 Unused
37- a7 CT field. class/class ti> specification: /i31ijikpee
48 Ps field, phase sequencing rule: 5, A or B
49- 51 TR field, threading rules: 5 or W for instructors, rooms, students
52- 69 RT field, cless/resource ties: d&ddmmm for instructors, rooms, students
0- 72 CR field, confiring rules: S or W for instructors, rooms, students
73- 17 RM field, resource maximums for instructors, rooms, students
78- 80 TS field, track substitution list: kkk

If the actien character is D, H or P, any fields punched in 18-80 will be ignored.
If the action character is € or R, all fi2lds of the created or replaced record are initially
set to blank. Finally, if the action character is C. U, R, I or A, the field replacement
function is applied for the 10 fields GD, NA, PR, CT, PS5, TR, RT, CR, RM and TS: LA

any non-blank fields on the corrcetion record replace carresponding fields in the record being

TP




4.6,1(2} SPRCL CORRECTION RECORD FORMAT (Continued)
updated. For purposes of field replacements, the GD field is handled as 4 =mingle poeition

B ¢ields and the TR..RT, CR and RM fields are handled using their 1/R/S (instructor/room/stuéent)

portions .separately.

Note that a field in a file record which is non-blank will not be set to blank with

the field replacement function alone. The desired effect can be achieved by punching dashes

in the corresponding field on the SFRCL correction.

After all corrections have been processed for a given CL record and if the NA field

in the CL file record is blank, positions 8-17 of the class key are copied into positions 25-34

of the file record to set the name field equal to the class key {except for the initial slash) .

. e
. Fout

4.6.2 SADCL CORRECTION RECORD FORMAT

Posjitions pescription
- 5 SADCL
, & aAction character, must be U
7- 17 Key of CL reccrd to update: /ijsijiixpec
18 May be blank, ‘1, ‘'A' or '8'/. See discussion below
19~ 30 Add/drop field
31- 42 Add/drop field
43- 54 Add/drop field
55— 66 Add/drop field
67- 78 Add/drop field
79- BO Ignored

Refer to the section (4.3.3) titled ADD/DROP FIELDS for a description of add/drop fields
and their effects.

Add/drop fields un SADCL corrections are processed as follows:
1) Add/drop fields are taken in the order given on the correctionl(s).
2} Blank fields are ignered; so are fields with illegal formats.
3) Add fields attempting to create more than 32 Tg fields or more than 75 TQ and TA fields

will be ignored.

4) If position 18 of the correcticon is not ‘3¢, ‘*a' or 'B' each add/drop field will be

proecessed according to the description given in section (4.3.3).

S0




4.6.2(2) SADCL CORRECTION RECORD FORMAT (Continued)

5} If position 18 of the correction is 'l’, the first field (positions 19-30) is not treated

as an add/drop field; instead a test is made as described in the table below: SADCL
CONDITIONALS. 1If the result of the test is 'yes', the remaining four fields on the
correction are treated as normal add/drop fields, If the result of the test is not

the rcmaihing fields on the correction are ignored. If the format of the first field is

illegal. the entire correction is ignored.

'YES‘,

6) If position 1B of the correction is 'A', the first two fields {positions 19-3C¢ and 31-42}

are not treated as add/drop fields; instead tests are made as described in the table

below. If the results of both tests are ‘'yes', the remaining three fields on the correc-

tinh are treated as normal add/drop fields. Otherwise the entire correction is ignored.

7) If pusition 18 of the correction is 'B’, the first two fields {positions 19-30 and 31-42)

are not treated as add/drop fields: instead tests are made as described in the table

below. If the results of at least one of the tests is 'yes' 6 the remaining three fields
on the correction are treated as normal add/drop fie2lds. Otherwise, the entire correction

is ignored.

SADCL CONDITIONALS

4 res,
2y

Conditional
Fields Condition Resulting in a ‘yves' Test
ttrttttetteg There is an assignment field TA: .ttttttttteg
+tttettrttt There is an assignment field ThA: .tttttttttt with any g
-tettttttety There is not an assignment field TA: .tetrttttttqg
-ttttrretet There is not an assignment £ield TA: .tttttttttt with any g
+tLttttitttg There is a request field TQ: .tttertttttg
—ttttttttitg There is not a request field TQ: .ttttttettry
*hhddddmmmmeg There is a request field TQ: *hhddddmmming
$hhddddmmmmeg There is not a regquest field TQ: *hhddddmmmmeg
NOTE :
Any gharacter other than '-', '*' or ‘§$' may be used in place of '+’ in these cenditional
figlids.

4.6.3 SACCL CORRECTION RECORD FORMAT

Pogitions Description
1- 5 SACCL
] Action character: must be U
7- 17 Key of CL record to update: /jjjjjjkpee
18- 20 Ignored
21- 22 - Assignment control function
If FV 'fix valid schedules’
If F, 'fix valid assignments'

If FA, 'fix all assignments'

If RI ‘'reset invalid schedules'
1f R* ‘reset invalid assignmants’
If RA ‘'reset all assignments'
{Any other code will be ignored)

23~ BO Ignored

Refer to the section (4.3.4) titled ASSIGNMENT CONTROL CORRECTIONS. This correction

affects all the time assignments located in TA fields of the CL record being updated.




4.6.4 MFRCL CORRECTION RECORD FORMAT

Positions esc ion
1- 5 MFRCL
[ An action character: ¢, U, R, I, A, H, Dor P
7- 1% Partial key of CL. records to update: /31333iikp
16~ 17 Number of CL records to update

(Following fi2lds have aame format as CL record
except for CT field)

18- 20 Unused
21- 24 GD field, class group designator: dddd
25= 34 RA field, class name

3s PR field, subject phase priority digit

36 1gnored
37- 45 partial CT field, subject phase part of class/class

tie: /3i3ijikp

46- 47 Number of classes to be tied to each class of above field

48 Ps field, phase sequencing rule: S, A or B
49~ 51 TR field, threading rules: 5 or W for instructors, rooms, students
52- 69 RT field, class/respurce ties; dddmmm for instructors, Iooms. students
70~ T2 CR field, confining rulea: § or W for instructors, rooms. ;tudents
73- 17 ' RM field, resource maximums for instructors, rooms, students
78- 80 TS field, track substitution list: Kkkk 09

4.6.4(2) MPFRCL CORRECTION RECCORD FORMAT {Continued}

Let HNh be thé two digit number given in positions 16-17 of the correction; let
11 be the twe digit number given in positions 46-4¢7 of the correction. Then, NN SFRCL
corrections are generated: these RN corrections are all identical to the MFRCL correction
axcept that
1) Position 1} of the generated records ia changed to S

2) Positions 16~17 have 01 on the first record generated
' 02 on the second record generated

and so on, until

NN on the last record generated

3) 1f positions 37-45 are non-blank, then
positions 46-47 have 01 on the first II records generated
02 on the second II records generated
and so on
1f Il is 01, the numbers in 16-17 and 46-47 will be the same on all records generated.
Therefore, the keys of the recozds which will be updated on the basis of SFRCL

corrections are /3313ijkp0l, /3iiijikeoz. /333333kp03,  .-ees . F3133311J%pHN.

a0




4.6.5 MADCL CORRECTION RECORD FORMAT

P tions pescription
1~ 5 MADCL
6 Action character: must be U
7- 15 Partial key of CL zecords to update: /ijidiikp
16~ 17 Number of ©I. records to update

[Following fields same format as SADCL correction record)

18 May be blarmk, 1, A or B; see description for SADCL correction record
19- 30 Add/drop field
31- 42 hAdd/drop field
43- 54 Add/drop field
55- 66 Add/drop field
67~ 78 Add/drop field
79- 80 Ignored

Let NN be the two digit pumber given in positions 16-17 of the correction. Then, NN
SADCL corrections are generated; these NN corrections are all identical to the MADCL correc-

tion except that

1) Pposition 1 of the generated records is changed to 'S’
2} Ppositions 16-17 have U0l on the first record generated
02 on the second record gencrated
03 on the third record generated
and s on, until
NN on the last record generated
Therefure, the keys of the records which will be updated on the bhasis of SADCL T

corrections are /3jjjiikp0l. /3ijijike02, /3jijijkp03, ...... ¢ FJi33)ikpNN.

4.6.6 MACCL CORRECTION RECORD FCRMAT

Positions Description
1- 5§ MACCL
6 Action character: must be U
7- 15 Partial key of CL records to update: /jjijjjkp ;
16- 17 Number of CL records to update
18- 20 Ignored
21~ 22 Assignment contreol function
If Fv 'fix valid schedules’
If F, ‘fist valid assignments’

If FA ‘fix all assignments'
1f RI ‘reset invalid schedules'’
I1f R* ‘reset invalid assignments’
If RA ‘'resct all assignments’
23- 8O0 Ignered
Let NN be the two digit number given in positions 16-17 of the correction. Then,
NN SACCL corrections are generated; these NN corrections are all identical to the MACCL
rorrection except that
i} Positien 1 of the generated records is changed to §
2) Positions 16-17 have Ol on the first record generated
02 on the second record generated

D1 on the third record generated

and so on, until

NN on the last record generaﬁed
Therefore, the k:ys of the records which will be updated on the basis of SACCL e 1

eorrections are  Z§1§13ikp01, /j3333ikp02, /3313iikp03. ....... /3I3JJIRpNN




4.6.7 VPRCL CORRECTION RECORD FORMAT

Posjtions eript
i- 5 VFRCL
& Action character, May be U, R, A, H, Dor P
r First position of class keys, i.e. '/°
8- 15 Class group designator selector: ddddewmm
16- 17 Ignored

(Following fields, same format as CL records)

18- 20 Unused
21~ 24 Gb field, class group designator: ddad
25- 34 KA field, class name

s PR field, subject phase priority digit

36 Unused
37- 47 CT field, class/class tie apecification: /jJjjjjkpec

48 PS field, phase Bequencing rule: 8, A or B
49=- 51 TR field, threading rules: S§ or W for instructors, rooms. students
52- 69 RT field, class/resource ties: qdddmmm for instructors, rooms, students
70~ 72 CR field, confining rules: § or W for instructors, rocms, students
73- 77 RM field, resource maximums for instructors. rooms, students
78~ B8O T5 field, track substitution list: kkk

Zad

4.6.7(2) VFRCL CORRECTION RECORD FORMAT (Contihued}

All Cl, records having group designator fields which are selected by the group
designator selector on the correction {positions 8-15) will be updated as if the VFRCL
correction record were a SFRCL correction.

Note that this correction provides an easy method for consistently changing class
group designator fields in CL records: records are updated on basis of the ‘old’ group
designator but a 'new' group designator may be specified if the Gb field on the correction

is nen-blank.

a4




4.6.8 VADCL CORRECTION RECORD FORMAT

Pogitions Description
1- 5 VADCL
6 Action character: must be U
7 First position of class keys, i.e, ‘'/'
8- 15 Class group designator selectoc: ddddmmmm
16~ 17 Ignored

{Following fields same format as SADCL correction record}

18 May be blank, 1, A or B; see description for SADCL correcticn record
19- 30 add/drocp field
11- 42 Add/drop field
43~ 54 Add/drop field
55- 66 Add/drop field
67- 78 add/drop field
79- BO Ignored

All CL records having group designator fields which are selected by the group

designrator selector an the correction (positions 8-15) will be updated as if the VADCL correc-

tion record were a SADCL correction.

4.6.9 VACCL CORRECTION RECORD FORMAT

Positions Descripticn
1- 5 VACCL
6 Action character: must be U
? First position of class keys, i.e. '/’
8- 15 Class group designator selector: ddddmmmm
16- 17 Ignored
18- 20 Ignored
21- 22 Assignment control function
If Fv 'fix valid schedulas’
if F, 'fix valid assignments’

If FA "fix all assignments’
If RJ ‘reset invalid schedules'
If R* ‘reset invalid assignments
- If RA ‘reset all assignments'
(Any other code will be ignored)
23- 80 Ignored
All CL records having group designator fields which are selected by the growp
designator selector on the correction (position  8-15) will be updated as if the VACCL

rorrection record were a SARCOCL correction.




4.7.1 SPRRE CORRECTION RECORD FORMAT

Eositiona Descrjption
1- s SPRRE
6 An action character:. €, U, R, I. A, H, Dor P
- 17 Key of RE record to update: XrrIrrrrrrrr

{Following fields, same format as 18-80 of RE record)

18- 20 ML field, maximum load

21- 24 GD field. resource element group designator: dddd

25- 56 NA field, resource element name

57- 68 RF field, resource free time pattern name or key: .ttttttttte

69- 80 RP field, respurce preferred frea time pattern name or key: .treetettet

1f the action character is D, B or P, any Eields punched in 18-80 will be ignored. If
the action character ia C or R, all fields of the created or replaced record are jnitially set
to blank. Finally, if the action character is €, U. R, I or A, the field replacement function
is applied for the five fields ML, GD. NA, RF, and RP: any non-blank fields on the correction
record replace corresponding fields in the record being updated. For field replacement purpeses,
each position of the GD field is treated separately.

Note that a field in a file record which is non-blank will not he set to blank with
the field replacement function alone. The degjred effect can be achieved by punching dashes

in the corresponding field on the SFRRE correction.

L

4.7.1{2} SFRRE CORRECTION RECORD FORMAT {Continued}

After all corrections have been processed which affect a single RE file record and
if the NA field is blank, positions 8-17 of the file record are copied into positions 25-34
therepy setting the name field egual to the key field {omitting the I, R or § from the first

key position).

LAk




4.7.2 SADRE CORRECTION RECORD FORMAT

Positions Description
1- 5 SADRE
6 Action character: must be U
7e 17 Key of RE rvecord to update: Xrrrrrrrrrr
18 May be blank, 1, A or B. See discussion below.
19- 30 Add/drop field
1- 42 Add/drop field
- 54 Add/drop field
3- 66 Add/drop field
] Add/drop field
- 80 Ignored

Refer to the section (4,3.3) titled ADD/DROP FIELDS for a detailed description of
ads, ¢ op field formats and their effects.
‘dd/drop fields on SADRE corrections are processed as follows:
3d/drop fields are taken in the order given on the correction(s).
» lank fields are ignored: so are fields with illegal formats.

Add fields attempting to create more than 32 RQ fields or more than 75 RG and Ra fields
are ignored.

+) 1f position 18 of the correction is not 1. A or B each add/drop field will be
processed according to the description given in the section {4.3.3).

4.7.2(2) SADRE CORRECTION RECORD FORMAT (Continued)

5) If position 1B of the correction is 1, the first field (positions 19-30) is not treated
as an add/drop field:; instead a test is made as described in the table below: SADRE
CONDITIONALS. If the result of the test is ‘yes', the remaining four fields on the
correction are treated as normal add/drop fields. 1If the result of the test is not 'yes',
the remaining fields on the correction are ignored. If the format of the first field
is illegal, the entire correction is ignored.

6) If position 1B of the correction is 'A', the first two fizlds (positions 19-30 and 21-42)
are not treated as add/drop fields: instead tests are made as described in the table
pelow. If the results of both tests are ‘'yes', the remaining three fields on the
correction are treated as normal add/drop fields. Otherwise, the entire correction is
ignored.

7} I1f position 18 of the correction is 'B', the first two fields (positions 19-30 and 31-42)

are not treated as add/drop fields: instead tests are made as descicbed in the table
below. 1f the results of at least one of the tests is 'yes', the remaining three fields

on the correction are treated as normal add/drop fields. Otherwise, the entire correction
is ignored.

Jaf




4.7.2(3) SADRI‘CORR!CTION RECORD FORMAT (Continued)

Conditional ondi o Res n a ‘yes' Test
+11¥33jkpeeg There is an assignment field RA: /jjiijikpceg )
+13333ikpece There is an assignment field RA: /jjijjjkpcc with any g
- kpcc There is not an assignment field RA: /fif{jikpccg
fjjiiijkg:eg There is not an assignment field RA: /Jjji}jjkpec with any g
+3333131kpecqg There is a request field RQ: /jjjjiikpceq  {/3111jikpnnm)
+3313114xpnnM
~331333kpceq There is not a request field RQ: /JJjjijkpceq (/311133 JkpnnM)
-31333)jrpnnM
+ii33jjkrccyg There is & request field RQ: /jJjjjjk*ceq (/3ijjijk*nnM)
+13i33)iFR¥nnM
-ijjijijk*ecqg There is not a request field RQ: /Jjfjjlk*ceq (/il33ijx*nnM)
=3333JIx*nnM
*hhddddmmenmg There is a reguest field RQ: *hhddddmmmmg
$ hhddddmmmme; There is not a regquest field RQ: *hhddddmmmmq
NOTE : . L .
Any character other than '-', '*' or '§$' may be used in place of +', in these
conditional fields.
Al
4.7.3 SACRE CORRECTION RECORD PORMAT
Positions Description
1- 5 SACRE
] Action character: must be U
7- 17 Key of RE record to update: Xrrrrrrrrrr
18~ 20 Ignored
21~ 22 Assignment control function
If Fv ’fix valid schedules'
If F, 'fix wvalid assignments'

I1f FA 'fix all assignments’
If RI 'reset invalid schedules’
If R* 'reset invalid assignments'
If RA 'reset all assignments'
(Any other code will be ignored)
23- 80 Ignored
Refer to the section (4.3.4) titled ASSIGNMENT CONTROL CORRECTIONS, This correction
affects all the resource element assignments located in RA fields of the RE record being

updated.

142




4.7.4 HMFRRE CORRECTION RECORD FORMAT

Posjtions Desc tion
1- 5 MFRRE
6 An action characters C, U, R, I, A, H, Dor P
T- 15 Partial key of RE records to update: srrrrrrer
16~ 17 Number of RE records to update

(following fields same format as RE record)

18- 20 ML field, maximum load

21- 24 GD field, resource element group designator: dddd

25~ 56 NA field, resource element name

57~ 68 RF field, resource free time pattern name or key: .tttttttttt

69- 80 RP field, resource preferred free time pattern name or kay: .ttttttttet

Let NN be the two digit number given in positions 16-17 of the correction. Then,

NN SFRRE corrections are generated; these NN rcorrections are all identical to the MFRRE
correction except that
1} Position | of the generated records is changed to §
2) Positions 16-17 have 01 on the first record generated

02 on the second record generated

03 on the third record generated

and so on, until
NN on the last record generated

Therefore, the keys of the records which will be updated on the basis of SFRRE

corrections are xrrrrrrrrOl, xrrrrrrrel2, xrrrrrrre0ld, ,.... . XrrrrrrrrNN.

4.7.5 MADRE CORRECTION RECORD FORMAT

Positions Description
1- 5 MADRE
6 Action character: must be U
7= 15 Partial key of records to update: Xrrrrrrerr
16- 17 Number of RE records to update

(Following ficlds same format as SADRE correction record)

18 May be blank, 1, A or B; see description for SADRE correction record
19~ 30 hdd/drop field
31- 42 rdd/drop field
43- 34 Add/drop field
55~ 66 Add/drop field
67- 78 Add/drep field
79~ 80 Ignored

Let KN be the two digit number given in positions 16-17 of the correction. Then,
NN SADRE corrections are generated; these NN corrections are all identical to the MADRE
correction except that
1) Position 1 of the generated records is changed to S

2} Positions 16-17 have 0l on the first record generated
02 on the second record generated

and 80 on, until
NN on the last record generated

Therefore, the keys of the records which will be updated on the basis of SADRE

corrections arc xXrrrerrrr0Ol, Xrerrrrerr02, xgrrrrerrr03, saeasy  REXTTICCCENN,.




4.7.6 MACRE CORRECTION RECORD FORMAT

' Eoaitions Regeription
@ 1- 5 MACRE
6 Action character: must be U
7- 1% Partial key of RE records to update: Xrrrrrrrr
16~ 17 Number of RE records to update
18-~ 20 Ignored
21- 22 Assignment control function
1f Fv ‘fix valid schedules’
If P, ‘'fix valid assxgnntnts'

If FA ‘fix all assignments’

If RI ‘reset invalid schedules
If R* ‘'resget invalid’ agazgnﬂentl
RA ‘remset all assignments’
(Any other code will be ignored)

23- 80 Ignored
let KN be the tws digit number given in positiona 16-17 of the correction. Then,
KN SACRE corrections are generated; these NN corrections are all identical to the MACRE
correction except that
1) Position 1 of the generated records is changed to S
2} bpositions 16-17 have 0l on the first record generated
¢2 on the second record generated

03 on the third record generated

and so on, until
NN on the last record generated

Therefore, the keys of the records which will be updated on the basis of SACRE corrections

are Xrrrrerrr0l, xrrrrrrrx02, xerrerere03,  L..... XPEEFIITINN. ‘A
.

Iv
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4.7.7 VFRRE CORRECTION RECORD FORMAT
Positions Description
1- & VFRRE
6 Action character: may be U‘ZR' A, Hi D or P.
7 First position of resource element key. i.e. 'I', 'R' eor ‘'S’
g- 15 Resource group designator selector for instructers, rooms. students: ddddmmmm
16- 17 Ignored

{Following fi2lds, same format as 18-80 in RE records)

18- 20 ML field, maximum load

21- 24 GD field, resource element group desiénato:: dddd

25- 56 KA field, rescurce element nama

57~ 68 RF field, resource free time pattern name or key: .ttttrtettt

69- BO RP field., rescurce preferred free time pattern name or key: .ttttttttet

All RE records having keysa which match the correction in position 7 and which have
group designator fields which are selected by the group designator selector on the correction

{positions 8-1%) will be updated ,as if tha VFRRE correction record were a SFRRE correction.

Note that this correction provides an easy methed for censistently changing group

designator fields in RE records for a given resource; records are updated on the basis of
the ‘old’ group designator but a ‘'new' group designator may be specified if the GD field

on the correction is non-blank.

LY




4.7.8 VADRE CORRECTION RECORD FORMAT

Positions pesgription
1- 5 QADRE
[ Action character: must be U
7 First position of resource element keys., i.e. ‘I, '‘R', or 'S’
B- 15 rescurce group designator selector for instructors, rooms, students: ddddmmmem
i6- 17 ignored

{Following fields same format as SADRE correction record)}

18 May be blank, 1. A or B; see description for SADRE correction record
19~ 30 add/drop field
31- 42 add/drop field
43~ 54 Add/drop field
55- 66 pdd/drop field
67~ 78 Add/drop field
79- 80 1grnored .

All RE reccrds having keys which match the correction in position 7 and which have
group designator fields which are sclected by the group designator selector on the correction

{positions 8-1%) will be updated as if the VADRE correction record were a sADRE correction.

4.7.9 VACRE CORRECTION RECORD FORMAT

Positions Description
1- 5 VACRE
6 Action character: must be U
7 First position of resourceé element keys, i.e. ‘I', 'R" or 's’
8- 15 Rescurce group designator selector for instructors, rooms, students: ddddmmmm
16- 17 Ighored
18- 20 1gnored
21- 22 Assignment control function
1f Fv ‘'fix valid schedules'
1f F, ‘fix valid assignments’

if FA ‘'fix all assignmants’

1f RI ‘reset invalid schedules’

1f R* 'reset invalid assignments’

1f RA 'reset all assignments’

{Any other code will be ignored)

23- 8O 1gnored
All RE records having Xkeys which match the ¢orrection in position ? and which have
group designator fields which are selected by the group designator selector on the correction

(positions B-15} will be updated as if the VACRE correction record were a SACRE correction.




4.8.1 SFRXL CORRECTION RECORD FORMAT

fositions Description
1- 5 ) BFRXL
6 An action character: C, U, R, I. A. H, Dor P
7- 17 ’ Key, XL record to update
18- BO See below

For updating purposes, positions 18-80 on any SFRXL correction are treated as one field.
Therefore, the usar must specify the complete contents of an XL record which is being changed

or creatad.
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5.1.1 PROGRAM BLOCKS, INTRODUCTION

This chapter will discuss the basic activities of the GASP program; the discussion
is given in the same order as the described events occur during a GASP run. The description
given here is not intended to be completely detailed.

The GASP program is divided into a number of blocks: each block has a specific role
to play. Each of the blocks has a four letter name. Each block, as it begins, expects the GAsP
file and/or correction file to have a prescribed statusr when each block is finished, it leaves
the GASP file and/or correction file in an appfOpriate status.

Ordinarily, all of the blocks play a part in a GASP run; however, the user may cause
GASP to bypass some of the blocks.

Later sections will describe the nine blocks in terms of their response to, and effect

on., the GASP file.

sun




5.1.2 THE GASP LOG, INTRODUCTION

A run log, or simply, a lpg, is always prepared by GASP., This log is a communication
or report to the user summarizing GASP's varjous activities for the run. Each block of the
program identifies its portion of the log with appropriate page headings.

As the blocks of the program are being executed, comments are entered into the log.
Cther entries in the log are records which could not be processed normally by a program block:

such records are printed as they are encountered with one or more error flags in the left margin .

Frror flags are single character codes reflecting a particular error condition. Finally, various
summaries, reports and other documentation describing the run or the file are made a part of the
log.

The various possible entries into the log will be described as part of the discucsion

for each of the blocks.

-

$.1.3 MAL-FUNCTION ERRORS, INTRODUCTION
Once in a while, equipment failures may occur during a GASP run. Most often, such
failures are associated with the mechanical equipment which ig a part of the computer (as

opposed to the electronic equipment) or with the magnetic storage medium used for the GASP

file (tapes or disks). These failures, when they occur, will be termed mal-function errors.

The user will be notified of mal-function errors on the log for the run; also, the
machine operator is notified of these errors. Occasionally the operator can take corrective
action and reinitiate the run,

wWhen listed, mal-funcion érrors are identified on the log by giving a record and the
flag 'M'. Records listed with the M fiag may or may not be recognizable to the user., Un-
readable information may be associated with mal-function errors: further, the file format
during some parts of a GASP run is ‘'unfamiliar' as regards this documentation. The log listing
of mal-function errors will be of little help Lo most users of GASP.

Some mal-function errors may cause a GASP job to be terminated abnormally. 1In these

cases, system and/or vuser completion codes attempt to identify the error condition.

L |




5.1.4 XL RECORDS, INTRCDUCTION

Many of the program bhlocks provids the user certain optional features. The user controls
most options by insuring that appropriate Xi» records are a part of the file. XL records are
also used to provide GASP with information about the school which does not logically fit into the
context of the TP, CL or RE records.

The key fiald of each XL records has blank characters in the first 2 positions
{positions 7-8 of the record). Positions 9-12 always contain the name of one of the program
blocks: the block name in these positions will be referred to aa the XL block refarence.

Each XL record has a format 'tailored’' for its particular function: since there are
many ‘one~of-a-kind’ XL records, fields on these records do not have names. It is not possible
to update only one or two fields in an XL record in the file. If an XL record must be corrected
or changed, the user must specify all fields on the correction record.

A datailed description of possible XL records is given in the discussion of each program

block.

5.1.5 LABEL CONTROL CARD
The label control card is submitted to a GASP run as a part of the correction deck. It
may occur anywhere in the correctien deck.

The format of the card is:

Positions Pegexiption
1- 5 ‘LABEL'
6 ~ Blank
7- 8 Run number, 1, 2, ....35
G- 10 1ghored
11- 42 Additional jdentification for user, usuvally name of school
43- 80 Ignored

If this card is omitted, GASP will use ‘l1' for the run number. See section (3.1.3)

titled RECORD RUN CODES.




5.1.6 OPTION CONTROL CARD
The option control card is submitted to a GASP run as a part of the correction deck. It
may occur anywhere in the correction deck.

The format of the card is:

Posjtion Descripticon
i- 6 ‘OPTION'
- 8 Ignored
9- 12 Four character switches, chosen from the following:
13- 16
RN "STA ' 'SKIP GATA BLOCK'
69- 72 "SRA'' °'SKIP GARA AND GATA BLOCKS'
‘PTA ' 'FULL GATA OPTION'
'PRA ' 'FULL GARA OPTION'
‘ED° ' 'EDIT MODE'

‘EDL ' 'EDIT MODE AND FILE LIST'
Switches may be punched on the OPTION card in any order. Blank switch fields or illegal
codes are ignared.
A complete description of the ED and EDL switches is given in section 5.5.1 titled
GSEQ PROGRAM BLOCK. A complete description af the STA and FTA switches is given in 5.6.1
titled GATA PROGRAM BLOCK. A complete description of the SRA and FRA switches is given in

5.7.1 titled GARA PROGRAM BLOCK.

.eoe”
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5.2.1 GASP PROGRAM BLOCK

The GASP block is the first block entered on any run of GASP. The GASP block accomplishes
certain preparatory or initializing functions for the other bleocks. -

XL records which reference this block ('GASP' in positions 2-12) are not interpreted
by the block when it is jnitially entered. However. the block does provide the means for other
blocks to intecrpret the contents of such XL records when they need to do so.

The GASP block does not have any effect on the GASP file or the correction file. This

block merely 'starts off' the run.

T




5.2.2 DAY AND MODULE SPECIFICATIONS, XL RECORD OPTIONS

In ordar for GASP to properly interpret time pattern names, it must have a description of
the cycle, including day names, pericd names, standard class length, and special status periods, -
Thres different XL records are used to convey this information to GASP. A fourth XL record is
used to specify “lunch"” periods.

The first XL record pertaining to day and module specifications has the following format:

Positions pescription
- 4 XLus, the record preface
5~ 6 Ignored
7- 8 Must be blank
9- 12 '‘GASP', the XL block reference
13- 16 'B.M.'. mnemonic for bDay/Module
17 Must be bklank
18- 22 Ignored
23- 24 2 digit non-zero integer less than or equal te 12, indicating the number of days
in the cycle; that is, the number of day names. \
25=- 26 Ignored
27- 28 2 digit non-zero integer less than or equal to 32 indicating the number of
periods in the day; that is, the number of period names.
29- 30 Ignored
31- 32 2 digit non-zerc integer less than or equal to 32 indicating the number of
modules in the standard class length.
33~ 35 Ignored
36 ‘I' or ‘'E'. If I, GASP will interpret the '-' (dash) in time pattern names
as 'up to and including' the following period name. For example, ‘1-2'
indicates periods 1 and 2. If E, GASP will interpret the '-' in time

pattern names as 'up to but excluding' the following period name. For example,
'}~3' ipdicates periods 1 and 2.

N

5.2.2{2) DAY AND MODULE SPECIFICATIONS, XL RECORD oPTIONS (Continued)

Pogitions Description
37- BO Ignored
81- B4 yyye. the record suffix

The SFRXL correction record differs from the above XL record only in positions l-6:

Pogitions Degcription
1- & SFRXL
6 Action character: may be ¢, U, K, I, A, H, D or P
7- 8O As given for above XL record

1f the user has not supplied this record, GASP will create one for the file as follows:

(unspecified positions are made blank)

Positions Descriptjon

1- 4 XLus, record preface

9. 12 'GASP"

13- 16 ‘DML

23- 24 '05°, indicating 5 days in the cycle

27=- 28 '07', indicating 7 periods in a day

31~ 32 'p1', indicating standard class length of 1 module

36 ‘T', '1-2' interpreted as pericds 1 and 2 in time pattern names

B81- 84 yyye, record suffix




5.2.2(3) DAY AND MODULE SPECIFICATIONS, XL RECORD OPTIONS {Continued)

1f the user has supplied this record, but some of the fields are blank or illegal, the

standard options, as just described, will be used for individual fieclds. ) .
The second XL record pertaining to day and module specifications has the following format:
Pos:tiong Degcription
1- 4 XLus. the record preface
5~ & Ignoread
7- 8 Muzt blank
9~ 12 'GASP', the XL block reference
13- 16 'DAYS ', mnemonic for day names
17 Must be blank
18- 27 Ignared
2B Day name of first day in cycle
29- 31 Ignored
32 Day name of second day in cyele, if any
33- 35 Ignored

...... Consccutive day names in cycle, positione 36, 40, 44, 48, 52, 56, 60, 64, 68

72 Day name of twelfth day in ¢ycle, if any
13- 8O Ignored
81- B4 yyye, the record suffix

N

5.2.2(4) DAY AND MODULE SPECIFICATIONS, XL RECORD OPTIONS (Continued)

The SFRXL correction record differs from the above XL record only in positions 1-6:

Posjtions Description
1- 5 SFRXL
6 Action character: May be ¢, U, R, I, A, H, Dor P
7- BO As given for above XL record

If the user has not supplied this record. GASP will create one for the file as follows:

{unspecified positions are made blank]

Positions Description
1- 4 XLus, record preface
9- 12 'GASP '
13- 16 'DAYS'
28 'M', for Monday
32 ‘', for Tuesday, if the pumber of days in the cycle is greate: than or equal
to 2; otherwise blank
...... similacly, 'W' for Wednesday, 'R' for Thursday, 'F’' for Friday, '§' for
saturday, then, 'G', 'H', 'I', ‘J', 'K' and 'L'. As many of these day names

will be assumed as the number of days specified in positions 23-24 of the
first XL record described in this section.

81- B4 yyye, record suffix
If the user has supplied this record, but some of the fields are blank or illegal, the
standard options, as just described, will pe used for individuval fields.




5.2.2(5) DAY AND MODULE SPECIFICATIONS, XL RECORD OPTIONS (Continusd)

The third XL record pertaining to day and module apecifications has the following format:

9 {there will be am many of thasa records in the file as there are pericd names)
Posjtiong Pescription
1- 4 XILus, the record preface
5« 6 Ignored
7- 8 Must ba blank
9- 12 'GASP', the XL block reference
13- 17 'MODnn’', where nn is 'O1' for the first period name, '02° for the second

period name, and sc on. nn may never be greater than 32 and may not be
greater than the number specified in positions 27-28 of the first XL record
described in this section.

18 's' if pericd is a speéinl atatus period; otherwise blank
19 Ignored
20- 24 Period name corresponding to nn in positions 13-17 above. The first

character of the period nawe must begin in position 20.

25~ 72 These positions should be left blank by the user of GASP unless he it familiar
with the internal time pattern representation described in the technical
documentation. These pogitions will normally bc set by GASP to indicate the
location of modules within the achedule cyele.

13- BO Ignored

Bl- 84 yyve, the record suffix

The SFRXL correction record differs from the above XL record only in positions 1-6:

Positions scri
1- 5 SFRXL
6 Action character: May be C, U, R, I, A, H, D or P
.71- 80 As given for abkove XL record

“nr

5.2.2(6} DAY AND MODULE SPECIFPICATIONS, XL RECORD OPTIONS (Continued)
If the user has not supplied one of the above records for each period name, GASP will create

them for the file, as followe: (unspecified positions are made blank)

Positions Description
i- 4 XLus, record preface
g9- 12 'GASP '
13- 17 'MODOL' for the first record created, 'MOD02' for the second record created, and

gc on, until as many records are created as the number of periods specified in
positions 27-28 of the first XL record described in this section.

20- 21 iIf the nn in positions 16-17 is less than or equal to 9, position 17 is copied
into position 20. If nn is greater than or equal to 10, positions 16-17 are
copied into positions 20-21.

81- B4 yyye, record suffix

If the user has supplied one or more of these records, but some of the records or fields
are illegal, the standard options, as just described will be used.

Agsuming that the user has provided no XL records for the GASP block, GASP will provide
the file with the following nine recorda:

XLus GASPD .M. 05 0Q? 01 1
XLus GASPDAYS M T W R F
XLus GASPMODO1 1 1 8 15 22 29
XLus GASPMODOZ 2 2 9 16 23 30
XLus GASPMODO3 3 3 10 17 24 31
. XLus GASPMODO4 4 4 11 18 25 32
XLus GASPMODOS 5 5 12 19 26 33
XLusg GASPMODOE 6 6 13 20 27 34
XLus GASPMODOT7 7 7 14 21 2B 35

. inr
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5.2.2(7) DAY AND MODULE SPECIFICATIONS, XL RECORD OPTIONS (Continued)
To achieve the day/module arrangements used in the example in section (2.2.1) titled

TIME PATTERNS, GENERAL DISCUSSION, the user would have included as correctiong the following

SFRXL records.

GSFRXLC  GASPD,.M. 06 19 02 E

S5FRXLC GASPMCDO1S B
SFRXLC GASPMODOZ 9
SFRXLC GASPMODO3 9,30
SFRXLC  GASPMODO4 10
SFRXLC GASPEMODOS 10.30
SFRXLC GASPMODOG 11
SFRXLC GASPMODO7 11.30
SFRXLC GASPMODOB 12
SFRXLC  GASPMODOS  12.30
SFRXLC GASPMODID 1
SFRXLC GASPMODL1 1.30
SFRXLC GASPMODL2 2
SFRXLC  GASPMOD13  2.30
SFRXLC  GASPMOD14 3
SFRXLC GASPMOD1S5 3
SFRXIC GASFMOD1E 4
SFRXLC GASPMOD17 4.30
SFRXLC  GASPMODIBS 5
SFRXLEL GASPMOD1Y9S E

Note that it was unnecessary to create the second XL record described in this section

since GASP will create the appropriate record automatically with day names of M, T, W, R; F, and §.

5.2.2(8) DAY AND MODULE SPECIFICATIONS, XL RECORD OPTIONS (Continued)
The fourth XL record pertaining to day and module specifications is optional; if used,

it provides information pertaining teo the scheduling of lunch for resources:

Positions Description
1- 4 XLus, the record preface
5~ 6 Ignored
7- 8 Must be blank
9~ 12 'GASP', the XL block reference
13- 17 "SNACK"®
18- 24 Ignored
25- 56 A time pattern name, in the usual GASP format, giving all periods which may be

used for lunch, A resource is considered able to have lunch on a given day
if any lunch module for that day is free in the resources schedule.

57- BO Ignored
Bl- B84 yyye, the record suffix

The SFRXL correction record differs from the above XL record only in positions 1-6:

Positions Description
1- 5 SFRXL
6 Action character: May be C, U, R, 1, A, H, D, or P
7- BO As given for the above XL record




5.2.3 GASP BLOCK, SUMMARY OF COMMENTS, ERRORS, REPORTS, XL RECORDS
COMMENTS OR LOG
(None}
ERROR FLAGS ON LOGGED RECORDS
(No records are logged by the GASP block)
REPORTS, SUMMARIES, DOCUMENTATION ON LOG
(None of these are logged by the GASP block}

XL RECORDS RZFERB&CING GASP BLOCK

Key Field Reco unctio
GASPD.M. Day/module record giving number of periods and days, etc. Genperated by GASP

if not submitted by user.
GASPDAYS Record giving names of days in cycle. Genarated by GASP if not submitted by user.
GASPMODnn  Record for each period name. Generated by GASP if not submitted by user.

GASPSNACK © Recoxd to define lunch periods.

5.3.1 GCOR PROGRAM BLOCK

The GCOR block scans and edits the user's correction records submitted for the run; if
the format of a record passes necessary tests, it is placed in the correction file for the run.
The label and option control cards are intercepted and saved for the duration of the run.

Acceptable macro category correction records are expanded to their corresponding
standard category formats. At this point, only vertical and standard corrections are in the
correction file.

Finally, the correction file is sequenced.

on



5.3.2 EDITS ON CORRECTION RECOARDS IN GCOR BLOCK

As much checking is done as possible on the correction record fields. Some of these
checks result in fatal errprs: that is, if such error{s) occur on a correction record the record
is not placed in the correction file, Other errors can be ignored by automatically substituting

an assumption for the coffending field(s); these are pon-fatal errors. Mal-function errors may

necur;  thesc may cause eithnr fatal or non-fatal errors to occur. All records containing errors
are listed in the log fur the GCOR block together with appropriate error flag{s).

The first check on any correction record determines the legality cf the first 5 characters
of the record's preface. 1I1f the preface is not one of the legal correction preface fields
(SFRXL, SFRTP, MFRTP, VFRTP, SFRCL, SADCL, SACCL, MFRCL, MADCL, MACCL, VFRCL, VADCL, WACCL, SFRRE,
SADRE, SACRE, MFRRE, MADRE, MACRE, VFRRE, VADRE, VACRE) the record is listed in the log with the

fatal error flag 'R'. If the preface is legal, edits proceed on the basis of the preface field

as described in the following sections.

ey

. FIELDS
5.3.3 GCOR EDITS, SFRXL FI Error  Fatal and

Positions rield Edit Performed Flags Ignored
6 If the acticon is not legal: C URI AHDEP A Yes
7- 8 Key 1f not blank K Yes
9= 12 Key If not a block name ] K Yes
13- 17 Key 1f not legal for particular block reference in 9-12 K Yes

B




3.4 ©C TS, SFRTP FIELDS
> OR EDI Brror Fatal and

Posjtions Field Ed [-] 4 Elags ignored
6 If the action is not legals CURIAHDFP A Yes -
? Kay 1f not '.' or blank K Yes
7 Kay If blank, set to '.' ] None No
B 17 Key If a local character cccurs in any pesition K Yes
a6 20 BD If not blank, or a digit 1, 2, ....8 F No
$7- 68 QA If position 57 is '.', and local characters occur F No

in 58-68, complets QA field is set to blank

69~ 80 QB If position 69 is '.', and local characters occur F Mo
in 70-80, complete QB field is set to blank

S6D

5.3.5 GCOR EDITS, SFRCL FIELDS
Erxror Fatal and

"Posjtions Field Edit Ferformed Flags Ignered
6 If the action ia not legal: CURIAHKEDTE A Yes
7 Key If not '/' or blank K Yes
7 Koy If blank, set to ‘'/' Hone Ro
8- 15 Key If a local character occurs in any position K Yes
16- 17 Key If not a non-zero integer X yes
35 PR If not blank or non-zero digit, set to blank F No
37- a7 cT If these positions are all blank, no further edit Rone No
on the CT field is performed
a7 CT If not ‘/' or blank, CT field ia completely blanked F No
37 T 1f blank, set to '/°' None No
38- 45 CT If a local character occurs in any pesition, CT F No
field is completely blanked
46~ 47 cT 1f not a non-zero integer, CT field is completely F No
blanked )
48 PS If not blank, 'A', 'B' or 'S', set to blank F No
49~ 51 TR If any position is not blank, 'S’ or ‘W', it is F No
set to blank
52~ 69 RT If a non-blank m position corresponds to a blank F No
d poaitien, it is set to blank
52~ 69 RT If an m position is blank for a non-blank 4 None No
position, the m position is set to the 4
pogition
70- 72 CR 1f any position is not blank, 'S8' or ‘W', it is set F No
to blank
@ 73 RM If not a digit or blank, set to blank F No
4 RM If not a digit or blank, sat to blank F 'No
5- 77 RM if not an integer or blank, set to blank F No
LT Y
78- 80 TS5  If a local character in any position, position is F No iy

blanked
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5.3.6 @GCOR EDITS, SADCL FIELDS
Error Fatal and

Positions Field Edit Performed Flaqs Igqnored
6 1f the action is not legal: U A Yes
7 Key 1f not '/', or blank K Yes
7 Key If blank, set to '/°' None No
f- 15 Key 1f a loca) character occurs in any position K Yes
Th=- 17 Key 1f not a ron-zero integer K Yes
18 If not blank, 'l', ‘A" or ‘B* I Yes
19- 30} For each non-blank add/drop field, edits are
i1- 42) performed depending upon the first character
43- 54} position:
55- 66)
67~ 78) If the first position is '+' {or not ‘'=-', '#*1, 1
or '$') and
If positions 2-11 contain local characters. the Fr No
entire field is blanked
If position 12.is not blank, 'L', '.' or '*1, F No
the entire field is blanked
If the first position is '~' or '$' ($Shhddddmmmm)
the field is not edited
If the first position is '*', or ', (* hhddddmmmmg
or ,hhddddmmmmg) and
If hh is not '*L', '*R' or a non-zerc integer, F No
the entire field is blanked
I1f a non-blank m position corresponds to a F - No
blank d position, the entire field is
blanked
If an m position is blank for a non-blank d None No
position, the m position is set to the d
position
If position 12 is not 'L', it iz set teo 'L’ Nune No

5.3.7 GCOR EDITS, SACCL FIELDS
Error Fatal and

Pogitions Field Edit Performed Flags Ignored
6 If the action is not legal: u A Yes
7 Key If not '/' or blank K Yes
7 Key If blank, set to '/ None No
8- 15 Key If a local character occurs in any position K Yes
16- 17 Key If not a non-zero integer K Yes
21- 22 (Assignment contrel code) If not 'FV', 'P,°, 'FA', ‘RI', 1 Yes

‘R* ' or ‘RA




5.3,8 GCOR EDITS8, SFRRE PIELDS Error ratal and

jtions Pleld pdjit Peyforged Elage Jgunorasd
6 If the action im not legai: CURIAHDP A Yes
7 Key If not 'T', 'R' or 'S’ . X Yes
8- i/ Key If a local character occurs in any position X Yes
18- 20 ML If not an integer or blank, aset teo blank F Ro
57- €8 RF If position 57 is '.', and local characters occur F No

in 58-68, complete RF field is set to blank

69~ 80 RP If position 6% is *.’, and local characters occur F No
in 70-80, complete RP field is set to blank

5.3.9 GCOR EDPITS, SADRE FIFLDS
Error Fatal and

Positions Fjeld Edit Performed Flags Ignored
] If the action is not legal: U A Yes
7 Key If not 'I', 'R' oxr 'S’ K Yeas
8- 17 Key 1f a local character occcurs in any position K Yes
18 1f not mlank, 'l1', 'A' or 'B' I Yes
19- 10} for each nen-blank add/drop field, edits are performed
31- 42) depending upon the first character peosition:
43- 54)
55- 66} If the first position is '+' (or not '-', '*', ',' or
67~ 78) '$') and
If positions 2-11 contain local characters, the entire F No
field is blanked
If positions 10~-11 are not blank or a non-zero integer, F No
the entire field is blanked
I1f positions 10=11 are non~blank, and if position 12 F No
is not blank, '.', '*', 'M‘', ‘A', 'T', 'E" or 'R,
the entire field is blanked
If positions 10-11 are blank or pesition 9 is '*' and None No
position 12 is not 'M', 'A', 'T’, 'E' or 'R’, it is
set to 'R’
If the first position is '-' or '$' ($hhddddmmmm) the field
is not edited
If the firgt position ig '*' or ',' (*hhddddmmmmg or
,hhddddmmmmg) and
If hh is not f*L', '#*R' or a non-zero intager, P No
the entire field is blanked
If a non-blank m position corresponds to a blank 4 F No
position, the entire field is blanked
If an m poaition is blank for a pon-blank 4 None No
poesition, the m position is set to the 4 position
I1f position 12 is not 'M', 'A', 'T', 'E' or 'R’ None No

it is set to 'R’




5.3.10 GCOR EDITS, SACRE FIELDS
Error Fatal and

Positjong Field Edit Performed Flaqa Ignored
6 " If the action is not legal: U A Yes
? Key if not 't', 'R' or 'S’ X Yes
B~ 17 Key If a local character occurs in any position K Yes
21- 22 {Assignment cuntrol code) 1If not 'FV', 'F,’, 'FA', 'RI' 1 Yesn
‘R*' or ‘RA’

5.3.11 GCOR EDITS, MFRTPF, MADCL, MACCL, MFRRE, MADRE AND MACRE RECORDS
_ All macro cateqory corrections generate standard corrections; generated standard correc-
tions are edited exactly the same as standard corrections which are submitted by thé user.
Additionally, a special edit is made on the key field of all macro category correction
records. Positions 16~17 of the key field must bhe a non-zero decimal integer: if this is not
the case, the macre correction record is printed with a flag of K and no standard corrections
are generated. (It will be remembered that the number of standard corrections generated is the

number in positions 16-17 of macro corrections}.




5.3.12 GCOR EDITS, VFRTPF, VFRCL, VADCL, VACCL, VFRRE, VACRE AND VADRE RECORDS

All vertical corrections undergo the sama edits in poaition 7 and in positions 18-80
as their corrsaponding standard catagory correctiona: the same flags are used for error condi-
tions on vertical corrections as are used for the corresponding standard corrections. Purther,
error: are treated aa fatal or non-fatal according to whether or not the arror is fatal on the
corresponding standard correction. As is true of all corrections, the 'A' error flag is used
for illegal action characters in position 6; on the VFRTP, VFRCL and VFRRE corrections, the
actions may be U, R, A, H, P or D, On all other vertical corrections, the only legal actien
is U. Action errors are always fatal.

The group designator selector in positions B-15 (key fields) of all vertical correc-

tions is edited as followa:
Error Fatal and

Foaitions Field Edit Performed Flags Ignored
B- 15 Key If a non~-blank m position corresponds to a K Yes

blank & position
8- .15 Key If an m pesaition is blank for a non-blank None No

4 position, the m position is set to the
d position

5.3.13 GCOR BLOCK, SUMMARY OF COMMENTS, ERRORS, REPORTS, XL RECORPS
COMMENTS ON LOG

GCOR BLOCK COMPLETED. NNNNN CORRECTIONS READ, NNNNN RECORDS IN CORRECTION FILE
ERROR FLAGS ON LOGGED RECORDS

Exrroyr

Fiaqg Description

R Fatal, illegal correction preface

A Fatal, illegal action code character on record

K Fatal, illegal key in correction record

F Not fatal; field format bad, edit has taken place
I Fatal, field format bad

REPORTS, SUMMARIES, DOCUMENTATION ON LOG
{None are logged by the GCOR block)
XL RECORD REFERENCING THE GCOR BLOCK

{None)



"5,4.1 GUEA PROGRAM RLOCK

Nhe GUEA block updates the GASP file on the basis of the correction file prepared by
the GCOR block. The only errors which can occur in this block are those involving the file
maintenance procedura:; either the GASP file or correction file §re subject to these errors.
Ir. the ecase tha: mal-function errors cecur, GASP should be rerun.

Any standard category corrections which apply to a GASP file record are processed in
the order in which the user supplied the corrections. In the case that more than 1 correction
applies to a single GASP file record, corrections of ALL categories are processed in the order
in which the user supplied correction cards, EXCEPFT that field replacement corrections apply
ke fore add/drop or asgignment control corrections.

For TF, CL and RE records with blank name fields (MA), positicns 8-17 of the
record (key field without 1st character) will be placed in the first 10 positions of the

wA field.

5.4.2 GUEA PROGRAM BLOCK, RESETTING OF ASSIGNMENT CHARACTERS |
After all corrections have been processed for a single GASP file record, the GUEA block

insures that assignment characters in assignment fields (TA fields in CL records, RA fields in
RE records) are set as follows:
1) All assignment fields on a record in protected status {the result of a Hold correcticn action)
are given permanent assignment characters,
2} All assignment fields with temporary assignment characters are deleted from the CL and RE
records, except

a) Such fields will not be deleted from CL records if the GATA block will not be run

b) Such fields will not be daleted from RE records if the GARA block will not be run

CaN




5.4,3 GUEA EDITS, ERROR CONDITIONS
Error Fatal and

Pogitions File Er 4 Elags __lgnored
- 2 GASP Record name not 'XL', 'TP’', 'CL' or °'RE R Yesn
{(mal~function error)
3 GASP 1llegal run code character; if illegal c No
changed to zero {(mal-function error)
L] GASP Illegal status code character (wmal-function s Yes
error)
1- S CORRECTION lllegal correction preface {(mal-function R Yes
error Bince GCOR preparad the correction
file)
6 CORRECTION Illegal action code character {mal-function A Yes
error since GCOR preparad the correction
file
Aotion/status BOTH PILES Illegal correction action code for GASP file U No ({GARSP)
record; if illegal, correction has no effect Yes (CORR.)
on GASP record
? BOTH FILES Firat character of key inconsistent with record K Yes
preface {mal-functicn error)
8- 17 BOTH FILES Local character in key (mal-function error) K Yes
7- 17 GASP File out of seguence (mal-function error) Qor E Yes
7- 17 CORRECTION File out of sequence {(mal-function error) Q Yes
Parity GASP Probakle confusion in key field (mal-function P Yes
error}
Length GASP Record length improper for format (mal- z Yes
function error)
GASP Attempt to create more than 32 TQ or RQ fields F No
or more than 75 TQ and TA or RQ and RA fields
on a4 TL or RE recoxrd. Excess fields are lost.
GASP A Xey in a TQ, TA, RO or RA field references N Ne - EE.
a time pattern or class which does not exist
in the file

5.4.4 CORRECTICR LISTING CONTROL, XL RECORD OPTIONS

Ordinarily, the GUEA block prints on the log all SFRXL correction records, all vertical
correction records; and any correction records which have error flags associated with them.
Vertical corrections for TP, CL or RE records will be logged:

a) wWith the Vv flag prior to processing TP, CL or RE records IF there is jnsufficient
storage to hold all such corrections. 1In this event, such verticals have oot been used to update
records.

b} with a decimal integer in the flag area after processing the TP, CL or RE records.
In this case, the decimal integer gives a count of the number of file records which were selected
by the vertical correction.

Optionally, the user may request that all correction records for the run be listed on
the log. In this case, correction records withgut errors are listed with no flags.,

The XL record controlling this option has the following format:

Pogitions Descxiption
i- 4 XLus, the reccrd preface
5~ 6 Ignored
7- B Must be blank
9~ 12 'GUEA ', the XL klock reference
13- 17 Must be blank
18~ 20 1gnored
21- 24 ‘CORR ', indicates all corrections to be listed: anything else in this fjeld

indicates that the standard option listing only SFRXL corrections, vertical
corractions and error corrections on the log will be used
25- 80 Ignored .-

B1- 84 vyve, the record suffix




5.4.412} CORRECTION LYISTING CONTROL, XL RECORD OPTIONS {Continued)

The SFRXL ¢correction record diffars from the above XL record only in positiona 1-6:

Positiona . Description
- 5 SFRXL
6 Action character may be C, U, R, I, A, H, Dor P
7- 80 As given fur above XL record

I1f the user has not supplied this record, GASP will create one for the file as follows:

(. specified positions are made blank)

Positions Description
1- 4 XLus, record preface
9~ 12 'GUEA"

8l1- 84 yyye, record suffix

Tis)

.5 GUEA BLOCK, SUMMARY OF COMMERTS, ERRORS, REPQRTS, XL RECORDS

{MENTS ON LOG
NO TP TIME PATTERN RECORDS IN GASP FILE. RUN WILL BE TERMINATED AT END OF BLOCK.
NO €L CLASS RECORDS IN GASP FILE. RN WILL BE TERMINATED AT END OF BLOCK.
NO RE RECORDS FOR INSTRUCTORS IN GASP FILE.
NO RE RECORDS FOR ROOMS IN GASP FILE.
NO RE RECORDS FOR STUDENTS IN GASP FILE,
INSUFFICIENT STORAGE SPACE FOR TIME PATTERNS. RUN WILL BE TERMINATED.

INSUFFICTENT STORAGE SPACE FOR TIME PATTERN LITERALS (QA, QB, RF, RP FIELDS). EXCESS
LITERALS IGNORED.

INSUFFICIENT STORAGE SPACE FOR CLASSES. RUN WILL BE TERMINATIIED.

THERE ARE MORE THMAN 4095 CLASSES. RUN WILL BE TERMINATED.

THERE ARE MORE THAN 4095 TIME PATTERNS AND LITERALS. RUN WILL BE TERMINATED.
THERE AKRE MORE THAN 16383 RESOURCES. RUN WILL BE TERMINATED,

GUEA BLOCK COMPLETED. RECORD COUNTS-NNNNN OLD GASF, NNNNN NEW CASP, NNNNN CORRECTION.

-

-




5.4.5(2) GUBA BLOCK, SUMMARY OF COMMEUTS, ERRORS, REPCRTS, XL RECORDS . (Continued)

ERROR PLAGS ON LOGGED RECORDS

Error
Flags Descrivtion

R Fatal (mal-function), illegal record preface

C Not fatal {mal-function}, illegal run code in GASP record

S Fatal (mal~function), illegal atatus code charactar in GASP record

A Fatal (mal-function), illegal action code character in correction racord

X Fatal {mal-function), illegal character in a key

Q.E Fatal (mal-function}, file out of sequence at this point

P Fatal (mal-function), parity error in GASP record, probably confusion
in key field

v Fatal (insufficient storage), vertical correction ignored

R Not fatal (edit), reguest or assignment field in GASP file record
references non-existent time pattern or claas

z Fatal {mal-function), record length improper for GASP record

F Not fatal, attempt to create excess reguest or asaignment fields on CL
or RE records

v Not fatal for GASP records, wrong action for status of GASP record:
correction ignored

nnnnn {Decimal integer} vertical correction logged. nnnnn is count of file records
selected by the correction
6o
9
5.4.5(3) GUEA BLOCK, SUMMARY OF COMMENTS, ERRORS, REPORTS, XL RECORDS (Continued)

REPORTS, SUMMARIES, DOCUMENTATION ON LOG
{None are logged by the GUEA block)

XL RECORD REFERENCING THE GUEX BLOCK

Key Field XL_Record Function
GUEA Controls the listing of corrections

JHG




%.5.1 GSEQ PROGRAM BLOCK
The GSEQ program block associates a spacial sequencing field with each CL and RE record

in the GASP file, This sequencing fimld will antar into the determination of the order in which

GASP will make assignments. Sequencing fields are computed on the basis of existing fields in
the records.

Sequencing fields contain alphabetic and numeric characters. When CL or RE records are
sequenced into alphanumeric order on these fields, the first records in these sequences will
offer GASP less ‘flexibility' in determining assignments than subsequent records.

Later program blocks may override sequencing fields determined in the GSEQ block.

The uvser can control the makeup of the CL record sequencing field.

All edits on user corrections to the GASP file are complete at the conclusion of the
GSEQ block. An option switch, 'ED', allows the user to terminate a GASP rum at this point.
1f this option is exercised., the log for the GCOR, GUEA and GSEQ blocks will contain all
regular output for these blocks: the remaining blocks will not be executed. A second opticn
switch, 'EDL', causes control to be transferred to the GUEB block when the GSEQ block terminates.
For this option, a new GASP file is generated and listed. The 'EDL’ option causes the GASP run
to terminate when GUEB is complete so that statistical (GSTO block) or production outputs
(GPRO block) will not be given. The use of one of these options makes sense when large numbersg
of corrections (or very complicated corrections) should be edited before the expense of a complete

run is updertaken. See section (5.1.6) titled OPTION CARD for details on setting these switches.

87

5.5.2 GSEQ PROGRAM BLOCK, SEQUENCING FIELDS FOR CL RECORDS

The standard sequencing field for each CL record is composed of four characters as
follows: .
l? The subject phase priority digit is used ag the first character of the sequencing field.
2} The second character of the sequencing field represants a count of the minimum number

of periods not used on any single day in any of the time patterns whij i
ich ma
the class. ('unused modyles' component) i ¥ be assigned to

3} The third character of the sequencing field re ini

C e presents a count of the minimum number of
days nott;sed in any of the time patterns which may be assigned to the claass, { "unused days'
componen

Characters 2 and 3 represent the complexit of the time i .
to the class. P Y ime patterns which may be assigned

4) The fourth character is hased on the number of classes in the i
r subject ph i
class is a part. ('number of classes' compenent) . phase of which the

The user may alter the relative weight of the 4 character - compénents in the
sequencing field., For example, the number of classes can be made more important than time
patiern complexity. See section (5.5.4) titled SEQUENCING CONTROL XL RECORD OPTIONS.
After the above field has been computed for each class of a subjecr phase, the lowest
{according to alphanumeric order) sequencing field for any class of the subject phase is assignea
to all classes of the subject phage .
Finally if the user has specified class/class ties, the daquence fields as determined
ahove may be lowered to insure that tjed classes are scheduled after their class/class tie,
CL records involving illegal ties will be listed on the log with the error flag of T and the e

tie cannot be guaranteed, ‘B8




5.5.3 GSEQ PROGRAM BLOCK, SEQUENCING FIELDS FOR RE RECORDS
The gssquencing field for each RE racord is composed of one character.

This field ia a character representing a fraction as followa:

1} The numerator of the fraction is the sum of the number of classes involved in subject phases

of all unsatiafied request RQ fields.

2) The denominator of the fraction is a count of all RA and unsatisfied RQ fields on the RE record.

The user has no control over this variable.

5.5.4 SEQUENCING CONTROL, XL RECORD CPTIONS

Ordinarily, the GSEZ block creates seguencing fields as just described.

the user may specify that the sequencing fields created in GSEQ leave the CGASP file in its

original order: i.e., alphanumeric order on the key fields of its records. Further,

can control the computation of the class segquencing variable.

The XL record controlling this option has the fellowing format:

Positions Description
1- 4 XLus, the recoprd preface

5- & Ignored

7- B8 Must be blank

g9- 12 'GSEQ', the XL block reference
13- 17 Must be blank

18- 20 Ignored

21- 24 'KILL® indicates that all sequencing fields are to be blank, insuring GASP file
order; anything clse in this field indicates the standard option

25- 26 Ignored

27- 28 "Number of classes' cutoff: phases with more classes than this number will be

treated as if they had this number of classes. If this field is not specified

it is assumed to be "4'
29~ 32 Ignored

33- 34 Relative weight of user priority component in CL seguencing variable

35- 16 Relative weight of ‘'unused module' component in CL sequencing variable

37- 38 Relative weight of 'unused day' component in CL sequencing variable

39~ 40 Relative weight of 'number of classes' component in CL seguencing variable
41- 80 Ignored

8l- B4 yyye, the record suffix

Each component is placed into tho sequencing variable by arithmetically adding it to
the variable. The relative weight specifies the number of binary zeros (powers of 2} to be

attached to tne low order part of the component before the ‘add' takes place except that zero

Opticnally,

San

YT




5.5.4{(2} SEQUENCING CONTROL, XL RECORD OPTIONS (Continued)

indicates that a component is to have no influence. The minimum weight which may be used is
zero, the maximum is 25. Components may be added to the sequencing variable in an overlapping
way if the user desires, If the user leavas tha above S fields blank. the standard CL
sequencing field will be computed.

The SFRXL correction record differs from the above XL record only in positions 1-6:

Positions Description
1- 5 SFRXL
6 Action character: may be C, U, R, I, A, H, Dor P
7- B8O As given for above XL record

If the user has not supplied this record, GASP will create one for the file as follows:

(unspecified positions are made blank}

Positions Description
i~ 4 XLus, recerd preface
9~ 12 'GSEQ "

81- B4 yyye, record suffix

5.5.5 GSEQ BLOCK, SUMMARY OF COMMENTS, ERRORS, REPORTS, XL RECORDS, OFTION SWITCHES
COMMENTS ON LOG
GSEQ BLOCK COMPLETED

ERROR FLAGS ON LOGGED RECORDS

Error
Flag Description
M Mal-function error. Record remains in the file
T CL records (positions 1-80 only) of a phase involving illegal tie structure {CT fields})

REPORTS, SUMMARIES, DOCUMENTATION ON LOG
{None of these are logyed by the GSEQ block)

XL RECORD REFERENCING GSEQ BLOCK

Key Field XL Record Function
GSEQ Record allows the user to suspend the computation of segquencing fields for run,

or to specify makeup of CL sequencing variable.

CPTION SWITCHES
'ED 1 Run is terminated at enl of GSEQ
'EDL" Run proceeds immediately to QUEB (bypassing GATA and GARA)




5.6.1(3}) GATA PROGRAM BLOCK {Continued)
any assignments it or the user has provided for this or for previously scheduled classes.

Time assignments, whather permanent or temporary, are identified as valid or invalid

as part of the scheduling process for each class.

The GATA program block can be bypassed upon specification by the user; the 'STA' switech
.+ jpunched on thr UPTION card to achieve this. This option should not be exercised unless tha
time assignments for all classes in the GASP file are to remain ‘as is'; usually this will mean
that all time assignments are permanent and valid. IFf the 'STA' option is exercised, validity

will not be recomputed for any time assignments.

5.6. . 4TA PROGRAM BINCK, TIME ASSIGNMENTS

The following takble summarizes the various conditions governing the computation of

time . igments by the GATA block. Recall that any time assignments which exist in the file
imme. ely prinr tc the execution of GATA are permanent assignments and that any assignments
madce GATA wil: b~ temporary assignments.
Number of Kumber of
T egquest Fields TA Permanent Asgsignments Result
0 0 An invalid time assignment; the time
pattern key will be the first one in
the file.
0 1, or more Ho assignments made by GATA.
1, or more & 1 time assignment will be made; the

time pattern key selected will be the
‘best' as computed by GATA from the
list of possible keys in the request

1, or more 1, or more If 1 or more of the time pattern keys
in assignment (TA) fields are identical
to the keys in 1 or more of the request
components, no additional assignments
will be made. Otherwise, 1 additiocnal
assignment will be made using the re-
guest components as above.



5.6.1 GATA PROGRAM BLOCK
‘ The GATA program biock ie the primary scheduling or assignment block in the GASF
@ progr#m. This block insuras that assignments indicated by request fialds are satisfied by
assignments. The time assiynments nade by this block are final for the duration of the run.
Resource assignments tc classes, while made by this block, are ganerally redone by the next
program block (GARA); resource assignments made by GATA are 'acceptable’, but may usually be
improved upon. Normally, GATA will not make invalid temporary tescurce assignments.

Two options are available for the GATA block: these are called the 'PULL' and'BASIC’
options. MAdvantages of the BASIC option are faster processing and reduced storage space
requirements. The disadvantage of the BASIC option is that it ignores any specifications
calling for the threading rules, the confining rules, the phase sequencing rules, resgurce pre-
farred free time, resource maximum loads or resource tunches, For the FULL option the STRONG
threading and confining rules, the phase sequencing rules, and the resource maximum loads
are automatically considered. Por the FULL option of GATA, the user can cause the WEAK threading
and confining rules. the resource preferred free tiwe and lunch to be treated ‘'strongly’', i.e..
the weak threading and confining rules are treated as jif they were strong rules, the resource
preferred free time is treated as if it were resource free time and at least one of the lunch
modules will remain unassigned on each day. Unlesa the user specifies {on the appropriate
XL record), that a particular weak constraint ba treated strongly, it will be jignored by the
GATA bloci. Poth options of GATA take into account time conflicts, resource maximums and the

resource free time. a0

5.6.1(2) GATA PROGRAM BLOCK (Continued)

The FULL opticon is not exercised UNLESS the user specifies the 'FTA' awitech on the
OPTION card for a run. Since the CPTION card does not become a part of the GASP file, it must
be included for each run where the FULL option is desired. See the section (5.1.6) titled
OPTION CARD for details about punching the option card. Jt is suggested that the first few runs
of GASP for a given school, do not use the FULL option since these runs tend to be involved with
"getting the data into shape" and in “"getting a fee]l for the scheduling problem”. The FULL
option involves somewhat more expense apnd it can sometimes cloud the issue revolving around the
more bagic constraint of conflicts if other constraints are present as well. The uger should
not inject conatraints such as threading rules, phase sequencing rules, etc.. until he is
assured that a conflict-free schedule is possible., (Initial data preparation should include
all constraints that the user plans to use; the BASIC option merely ignores specifications for
conatraints handled only by the FULL option. The file maintenance blocks of GASP will edit all
data fields regardless of the option being exercised).

ClL records are processed bty this block in the order determined by the sequencing field
computed by GSEQ. All classes of a subject phase are processed simultaneously. If a permanent
time agsgignment satisfying the time pattern regquest is not already made for a class, an appro-

priate time pattern is chosen on the basis of the time pattern request, and upon other constraints

appropriate to the option being exercised as detailed above. Simultaneously, the ressurce assign-
ments are made to the class., Alternate requests and substitute track substitution requests are
ignored. Track substitution requestsland Elactive ragquests are treated as if they were Re- Y B

quired roquasts. 8ince GATA activity is cumulative, clasa by class, it takes into congideration




§.6.2(2) GATA PROGRAM BLOCK, TIME ASSIGHMERTS (Continuead)
The following table summarizes the computation of the validity/invalidity status of all

time assignments, whather temporary or permanent.
CONDITIONS RESULTING IN INVALID TIME ASSIGNMENTS

1) The assignment of the first time pattern key as described in the first casa (no raquests
and no permanent assignmants) in the table above will be an invalid assignment

2) The existence of 2 or more permanent assignments for a class which conflict with each
other causes invalid assignmenta. The firat of the pair or group of conflicting assign-
ments will be valid; the remainder will be invalid. Temporary agssignments cannot be
invalid because of such conflicts since no reguest component which represents a conflict
with any permanent assignments is considered as part of the request list.

3) If one of the phase seguencing ruleg is specified for the class and a time assignment
{temporary or permanent) breaks the specified rule. then the time assignment is invalid.

(If the BASIC option is exercised, phase sequencing rule specifications are ignored and
assignments may be made and counted as valid which are in violation of a phase sequencing

rule). :

5.6.3 CONTROLLING SCHEDULING ACTIVITIES BY GATA, XL RECORD OPTIONS

There are 3 cptional XL records referencing GATA which the user may create in the
GASP file:; these records, if used, have the effect of altering priorities built intoc the
GATA block concerﬁing the measures, feasibilities and evaluations which govern the assignment
made. It is strongly recommended that new users of GASP not use these optional XL records
until some experience in the use of GASP and some knowledge of the technical details of GATA
have been gained. The various pregram parameters which these records set are assumed if the
XL record does not specify them.

All three of the XL records have jdentical formats except that each references a

separate respource set (instructors, rooms, students):

Positions Description

- 4 XLus, the record preface

5- & Ignored

- B Must be blank

9~ 12 "GATA', the XL block raeference

13- 16 Must be blank

1? 'I' for instructors, 'R' for rooms, 'S' for students

18- 20 Ignored

“as




5.6.3(2) CONTROLLING SCHEDULING ACTIVITIES BY GATA, XL RECORD OPTIONS {Continued)

Assumed
Positions Value Description
21 1 A digit, 0,1...9. These digits gpecify the relative importance of

the 3 resource sets. The preset valuss cause instructors, rooms,
and students to be treated 'equally’'. If the valuesa for instructors
and rooms where '1l' and the value for students '2', student
constraints would be weighted twice as heavily as the ze of the other
resources in evaluating time patterns.

22~ 24 Ignored

25- 28 1.00 'Time evaluation cutoff within old times'

2%~ 32 .95 'Time evaluation cutoff between old/new times'

33- 36 .95 'Time evalvation cutoff within new times'

37~ 40 .95 'Time evaluvation adjustment for new times'

41- 44 1.00 'Weight for must/twin resources in time evaluation'

45~ 48 .95 ‘Weight for must/back-to-back-good resources in time evaluation'

49- 52 .90 'Weight for must/back=-to-back-bad students in time evaluation'

53~ 56 1.00 'Weight for may/twin resources in time evaluation'

57~ 60 .95 'Weight for may/back-to-back-good resources in time evaluation'

61- 64 .95 'Weight for may/back-to-back-bad students in time evaluation'
The user should not set the values of the fields 25-28, 29-32,.....,61-64
unless he is familiar with the time evaluation formulas used in GATA

65~ 68 Ignored

30 1f non-blank for 'FULL' optién,, treat RP as RF Tt

5.6.3(3} CONTROLLING SCHEDULING ACTIVITIES BY GATA, XL RECORD OPTIONS (Continued)

Assumed
Positions Value Description
10 1f non-blank for 'FULL' option, treat weak TR as strong
71 If non-blank for 'FULL' option, treat weak CR as strong
72 If non-blank for 'FULL" option, treat lunch strongly
13- BO Ignored
8l- 84 yYyye, the record suffix

The SFRXL correction record differs from the above ML record only in positions 1-6:

Positions Descrijiption
1- 5 SFRXL
6 Acticon character: may be C, U, R, I, A, H, D or P
7- 80 As given for abave XL record

joc
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5.6.4(2) TIME ASSIGNMENT ANALYSIS REPORT, GATA BLOCK (Continued)
14.32.18

GASP LOG FROM GATA BLOCK PAGE 5 06Fl8/767
veosCLASS wuuen «on INSTRUCTUORS s en aoasaaalMSaauans
KLY B FUT INT FEA MFAS  TDT INT FEA HMFAS
/BIUL BO1 1 0 1 k.00 1 0 1 1.00
fiHEM o0l 1 0 L L.on 1 0 1 1.00
fCHER 802 1 2 1 1.0 1 n 1 1.00n
FUHEM ®03 1 0 1 1.00 1 0 1 1.7
JCHEM Y 1 0 1 k.00 1 0 1 1.00
FPHYS RO1 1 0 11,00 1 o 11,00
FPnYS fu2 . 1 0 1 1.00 1 0 1 1.00
IPHYS HO 3 i ] 1 1.00 1 0 1 1.00
IPHYS uone 1 1 I t.nn 1 n 1 t.00
/aioL ol 1 0 1 1.00 1 1 1 1.00
JUHEM al 1 3] 1 1.00 1 t 1 1.70
FCHEM nz 1 o 1 L1 1 1 1 1.00
FLHEM 03 1 o} 1 £.00 1 1 1 l.0U0
FCHEM 04 1 o) 1 1.00 1 1 L 1.00
FPHYS ol 1 o 1 1.n0 1 1 1 1.00
/PHYS 02 1 n 1 1.00C 1 1 i11.70
/PHYS 03 1 o] 1 1.00 1 1 1 1.n0
FPHYS NG 1 0 1 1.90 1 1 i 1.70
/3TEND 131 1 o 1 1.00 4] 1 1.00
FSTENU 02 1 0 11.00 0 1 1.00
FALG 1 ul 1 [ 1 1.00 1 1 1 1.230
fGEOM 01 1 0 1 1.00 1 1 1 1.00
/¥ CHEM 01 1 1] 1 l.00 1 1 1 1.00
f0S LAa 01 1 b)) 1 1l.70 1 0 1 t.00
FRS LAm 02 i n I 1.u0 1 a0 L 1.30
GASP LDG FROM GATA BLOCK PAGE g Q6/18/567
eeeas LLASS cuwy oo o INSTRUCTNAS cve cnnaea®UIMS  aanes
KEY D TUT INY FEA MEAS TOT IKNT FLA MEAS
fPE 126G 05 1 0 1 1.00 1 0 1 1.00
FPE 126G O& I 0 1 1.00 1 0 1 1.29
fPE G C7 I g 1 .00 3 b 1 1.00
fe 126 08 1 ¢} 1 1.00 1 b} 1 1.70
FERPRRR] $5) 1 0 0 0D .00 Q 0 0 .00
TOTALS 179 [+] 1.00 109 1.00
178 173 ite 176

aas e s STUNENTS 0w
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5.6.4(3) TIME ASSIGNMENT ANALYSIS REPORT, GATA BLOCK (Continued)

KEY H 1dentification of claas
POR EACH RESOCURCE TYPE
TOT : Total number of rescurce assignments for this class
INT 1 Number of resource assignments made by GATA {not counted in this internal total

are permanent assignments and those corresponding to requests with the claas
specified, /11Jj)jikpceq)

FEA H Number of resource assignments which are feagible, i.e., those that GATA
congiders as valid

MEAS p fraction (.0 to 1.0} equal to # in FEA column divided by # in TOT column

FOR THE TIMES
. : Number of permanent-valid time assignments
Number of temporary-valid time assignments

* H Number of permanent-invalid time assignments

$ : Number of temporary-invalid time assignments

N : Number of time patterns considered by GATA. (Will be less than or egual to the
number of time patterns in the request list).

AVE 1 A fracticn (.0 to 1.0} measuring 'goodness' of all congidered time assignments

BEST : A fraction (.0 to 1.0} measuring 'goodness’ of time assignment made. A measure
of 1.0 is ‘'ideal’, of .0 is very bad

PATTERN : A time pattern name, giving all modules assigned to the class. This name will

include temporary and permanent assignments. The format of the name will not
necessarily exactly match that punched on the corresponding TP record{s}.

200

5.6.5 GATA BLOCK, SUMMARY OF COMMENTS, ERRORS, REPORTS, XL RECORDS, OPTION SWITCAES
COMMENTS ON LOG
WORK AREA OVERFLOWED FOR AT LEAST ONE CLASS

ERROR FLAGS ON LOGCED RECORDS

Error
Flag . Description
M Mal-function error. Record is removed from file.

REPORTS, SUMMARIES, DOCUMENTATION ON LOG.

Time Assignment Analysis report. A single line summarizing GATA activity for each class
processed.

XL RECORDS RFFEFESRCING GATA SLOCK

Key Field XL _Record Function
GATA I " reset assumed parameters, weights, etc. or specify switches for
instructors.
GATA R . reset assumed parameters, weights, etc. for rooms.
GATA 3 reset assumed parameters, welghts, etc. for students.

OPTION SWITCHES

'FTA' Run 'FULL' GATA option
rSTA ! ‘skip' (bypass) the GATA bhlock entirely
'SRA' *§kip' (bypass) both the GATA and GARA blocks entirely




5.7.1 GARA PROGRAM BLOCK

Tha GARA program block is an auxiliary scheduling or assignment block in the GASP program.
This block determines the validity of all resource assignments, and provides alternative technigues
for resource assignment in addition to the option of using the resource assignments made during
the GATA block. wWhere applied, the altrernative techniques lead to replacement of the temporary
vesource assignments made during the GATA block with other, possibly differemt, temporary assign-
ments. The GARA approach to resource assignments is generally more sophisticated than the GATA
approach, and for most schools will result in better scheduling and aliocation of resocurce elements.

The fundamental difference between the assignment approaches used by GARA and GATA is that
GATA builds the resource schedule by assigning resources to classes, one class at a time: GARA
builds the rescurce schedule by assigning classes to resources, one resource at a time in the
sequence determined by the GSEQ block. Once GATA has associated a resource element with a class,
no subsequent attempt is made to recbnsider the inirial assignment. GARA is capable of considering
the entire spectrum of potential class assignments, and can usually come up with a 'better'’
schedule for the individual resource: several workable schedules are evaluated and compared to
determine the final assignments.

Two options are available for the GARA block. These are called the FULL and BASIC
optrons. Advantages of the BASIC option are faster processing and reduced storage space raquire -
ments. The disadvantage of the BASIC option is that it ignofes any specifications calling for
the threading rules, confining rules, resource preferred free time, resource maximum loads,

substitute track substitution reguests and alternate requests (track substitution and elective Ul

5.7.1(2) GARA PROGRAM BLOCK (Continued)

requests are treated as if they were reguired requests in the BASIC option). Both options take
into account time conflicts, resource maximums, resource free time, resource lunch, and provide
for the 'balancing of sections‘.

The FULL option is not exercised UNLESS the user specifies the 'FRA' switch on the
OPTION card for the run. Since the OPTION card does not beccme a part of the GASP file it must
be included for each run where the FULL option is desired. See the section {5.1.6) titlegd
OPTION CARD for details about punching the OPTION card. The arguments pertaining to the use
of the FULL GARA opticn are similar to those given for the FULL GATA opticn in section (5.6.1)
titled GATA PROGRAM BLOCK. Additionally, the run should not ordinarily use the FULL GARA option
until he has justified use of the FULL GATA option.

Under the alternative of using the resource assignments made during the GATA block
(the so-called 'killed' GARA alternative}, the validity of GATA resource assignments is es-
tablished and reported. No attempt is made to alter or improve the GATA resource assignments.
consequently the effort required in the GARA block is minimal.

For the 3 remaining alternatives, reguests of the individual RE record are processed
simultaneously. Classes are considered for the requests taking into consideration any permanent
assignments, conflicts, resource maximums (including section balance}, threading rules {(FULL
option only). confining rules (FULL option only}, resource free time, resource maximum load
(FULL option only), resource prefertred free time (FULL option only), lunch apecifications and the

availabjlity of substitutions (FULL option only}. 'lUG




5.7.1(3) GARA PROGRAM BLOCK (Continued)

Resource assignments, whethsr permanent or temporary, whether made by GATA or remade by

GARAR, are jdentified as valid or invalid as part of activity of the GARA block.

The four GARM alternatives allowed the user are dascribsd in the following amections;
they are
1} The ’'killed' GARA alternative (5.7.2), already briefly discussed abova

2) The ‘normal‘' GARA alternative (5.7.3), followed whenever cne of the other options is
unspecified

3) The ‘'extra' GARA alternative (5.7.4), a more elaborate - and more time consuming -
assignment technique available primarily for handling students

4) The ‘multiple’' GARA alternative (5.7.5), a more claborate assignment technigque
available primarily for bandling rooms.

The GARA program block can be bypassed (along with the GATA bleck ) upon specifica-
tion by the ‘user; the 'SRA’ switch is punched an the option card to achieve this. This option
should NOT be exercised unless all assignments for all classes and all resources in the GAsp
file are to remain 'as is'; wugually this will mean that time assignments and resourcé assign-

ments are permanent and valid., If the 'SRA' option ig exercised validity will not be recomputed

for any assignmenta,

ey

5.7.2 GARA PROGRAM BLOCK, THE KILLED GARA ALTERNATIVE
This alternative is discussed prior to the three others since the entire effect of the
killed GARA, that of assigning validity to a schedule, also comprises the final stage in each
of the other three alternatives after they have decided upon a schedule. Since the GATA block
generally does not make invalid temporary assignments, an incomplete séhedule may result from the
use of this alternative.
Validity determination is a weil-defined process; the user should note that the rules
do not necessarily seek a minimal number of invalid assignments, rather they base validity on
a reguest priority determined jointly by GSEQ and the user.
REQUEST PRIORITY ORDERING
1} Highest priority is given to permanent agsignments
2) second priority is given to required requests
3} Third priority is given to track substitution reqguests
4) Fourth prierity is given to elective requests, and associated alternate requests
5) Lowest priority is givern to multiple requests
NOTE:
Resolution of priority within the above categories is based on the GATA sequencing variable
which, among other things, honers tie structure and reflects the user's PR field priority

for CL records. For the 'BASIC' option, no distinction is made between required, track
substitution and elactive reguests.

. —
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5.7.2(2) GARA PROGRAM BLOCK, THE KILLED GARA ALTERNATIVE (Continued)
CONDITIONS RESULTING IN INVALID RESOURCE ASSIGNMENTS
1} The assigned class is in direct time conflict with a higher priority class in the schedule
2) The ansigned class violates a strong applicationof the threading rule (FULL option only)
11 The assjure? class violates a strong application of the confining rule (FULL option only}
4} Assignment to the class exceeds a specified resource maximum for the class
5) The assigned class is in direct time conflict with specified resource free time
6) Assignment to the class exceeds the resource maximum leoad (FULL option only)

Note that the rules governing invalidity are significantly dependent on the order in
which resources are processed (e.g. condition 4) and upon the GATA segquence {e.g. condition 1).
Therefore the user can expect somewhat different results depending on which alternative of GARA
he is using. Results also depend on his own alterations to the GASP file {such as: changes in
PR fields, the fixing of resource assignments in parts of the file, or changing resource reguests

from required to elective). GARAR will never make temporary invalid multiple assignments.

5,7.3 GARA PROGRAM BLOCK, THE NORMAL GARA ALTERNATIVE

The normal GARA alternative is followed by default when no other alternative is specified
by the user. GARA proceeds to assign classes to resources, one at a time, in GSEQ order. Qne
pass is made over the RE records: once a rescurce has been processed no attempt to alter the
schedulé will occur. Validity for the assignments is determined as the schedules are completed,
and balancing of section sizes is regarded as an ongoing., cumulative process; an effort will
be made to maintain proporticnal balance within sections of the same subject phase.

A number of different schedule combinations are evaluated by GARA and the "best’.

according to user supplied specifications, is chosen from the combinations.




5.7.4 GARA PROGRAM BLOCK, THE EXTRA GARA ALTERNATIVE

A more elaborata - and more expensive in computer time ~ alternative, the ‘extra’ GARA
attempts better overall eection balances., Thias objective is achieved by running an extra pass
over the RE records during which reaspurces ars tentatively assigned to classes without regard
to section sizes. Such a process is eguivalent to treating each resource element as though it
were the first element of its resource set; i.e. pressures from the filling of classes, and
invalidities baszed on overflow of resource maximums, will not be factors in the assignment pro-
cedure. While the resulting schedules are not final for the run, copies of these intermediate
schedules are transmitted to a second pass of GARA together with tallies of the section sizes.

The second pass over the RE records processes the respurces in GSEQ order and starts
with the intermediate schedule supplied to it by the first pass. The intermediate schedule
is accepted only if no change in it would result in a ‘better’' schedule from tha standpoint of
the user suﬁplied criteria for 'good' schedules and from the standpoint of section balance based
on the updated tallies left over from pass one. Thus whenever changes in the schedule ¢an be
made to improve section balance without lowering the evaluation of the resource’'s achedule,
guch changes are made and the talijes of running class size are updated accordingly. Resource

maximums are included as a factor in the final validity determination.

5.7.5 GARA PROGRAM RBLOCK, THE MULTIPLE GARA ALTERNATIVE

A more elaborate alternative, the 'multiple' GARA leads to better scheduling of inter-
changeable resources having predominantly multiple request types (normally the roems). This
objective is achieved by running an extra pass over the RE records during which resources are
identified with all classes to which they may be assigned, This information, in the form of
counts by class, is transmitted t¢ a second pass of GARA. During the ficrst pass, any non-multiple
requests are scheduled as in the normal alternative.

The second pass over the RE records proceases the resource in GSEQ order and uses the
tallies from the first pass to biaa assignments satisfying multiple requests. In this manner,
GARA knows if a particular rescurce is the last such resource which can be assigned to a class,

and if not the last, just how many remainin§ regcurces cAn be assigned to it.




5.7.6 CONTROLLING SCHEDULING ACTIVITIES BY GARA, XL RECORD OPTIONS
There are 3 optional XL records referencing GARA which the user may create in the GASP

file; these records, if used, have the effect of altering parameters built into the GARA block

concerning the evaluation of schedules. They also specify the GARA alternative which will be
used in scheduling the resource set. It is recommended that new users of GASP not use the
paramcter specification festures of these optional XL recorda until some experience in the use
of GASP and some knowledge of the technical details of GARA have been gained. On the other
hand, alternative specification is to be expected after the first few runs of GASP.

All three of the XL records have identical formats except that each references a

separate resource set {instructors, rooms, students) :

Positions Description

1- 4 XLus, the record preface

5- 6 Ignored :

- 8 Must be blank

9- 12 ‘GARA', the XL block reference

13- 16 Must be blank

17 ‘I*' for instructors, 'R' for rooms, 'S' for students

18- 20 Ignored

5.7.6(2) CONTROLLING SCHEDULING ACTIVITIES BY GARA, XL RECORD OPTIONS (Continued)

Assumed
Positions Value Description
21- 24 NORM 'NORM' for the normal alternative {section 5.7.3)
'KILL' for the killed alternative (section 5.7.2)
'WTRA' for the extra alternative (section 5.7.4)
MULT' for the multiple alternative (section 5.7.5)
25~ 36 Ignored
Each of the 24 positions (37-60) must be blank or a numeric digit 0,1.....9.
Each position governs the relative contribution one of the factors has in
the evaluation of the schedule; 9 indicates the 'strongest' contribution,
0 has the effect of removing the factor from the evaluation of the schedule.
Factors are assigned to positions as follows:
37 9 Resocurce maximum {section balance)
8 8 Weak threading rule
39 8 weak confining rule
40 2 Lunch #2 is assumed for instructors and students only, © is assumed for
rooms
41 4 preferred free time
42- 60 Unused
61- 64 75 ‘Maximum # of attempts to identify minimum validity level each time improve-
ment occurs’' (R, T, E Regquests only)
65- 6B 15 'Maximum # of attempts to obtain new schedules each time improvement occurs'
(R, T, E Requests only)
&9~ 72 s ‘Maximum # of non-improved schedules before accepting the final schedule
each time improvement occurs®' (R, T, E Reguests only}
73- .76 3 'Maximum # of non-improved schedules before accepting the final schedule
each time improvement occurs' (M Requests only)
The four numbers in the ficlds 61-64, 65-68, 69-72, and 73-76 should
not vary radically since performance may go down (with a decrease in the ;
numbers) or run time may become prohibitive (with an increase in the :
) numbers) .
77~ BO Ignored .

81- &4 yyye, the record suffix




5.7.6(3) CONTROLLING SCHEDULING ACTIVITIES BY GARA, XL RECCRD OPTIONS (continuved)

The SPRXL corrsction record differs from the above XL record only in positions 1-6:

P ns Pescription
1- 5 SFRXL
6 Action character: may be €, U, R, I, A, H, Dor P
7- BO As given for above XL record

5.7.7 RESOURCE ASSIGNMCNT ANALYSIS REPORT, GARA BLOCK

A one line summary is printed on the lecg from the Gara bklock for each resource processed
by GARA. The ordering of this report will be the order in which GARA proceésses resources; all
resources in a resource set (instructors, rooms, students) will occur together in the report.

with totals exhibited for each resource set. This report will be called the Resource Assignment

analysis report.
Special column headings will occur at the top of each page of the log for ease in read-

ing the report. BExamples from typical pages of this report are given next. A discussion of the

contents of the report, using the coalumn haadings as references, follows the example.
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RESOURCE ASSIGNMENT ANALYSIS REPORT, GARAR BLOCK {continued}

5.7.7{(2)

14.33.29

NGE/18/67
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5.7.7(3} RESOURCE ASSIGNMENT ANALYSIS RKPORT, GARA BLOCK {Continued)

INSTRUCTCR t The key of the resource for identification purposas

or ROOM .

or STUDENT

REQUESTS : Counhts, by reguent type of the numbar of RQ fieldsn (except for multiplea)

in the GASP fila for this resource; i.a., the 'R’ column is for required
'E' for mlactives ete. 1In the case of multiples this count is the number
of potantial asaignments that GASP can maXxe.

ASSIGRMENTS s Information about the respurce assignments in the GASP file for this resource.
The first 4 columns are counts under the headings:
Under , the number of temporary-valid assignments

Under ':'. the number of permanent-valid assignments
Under '$', the number of temporary-~invalid assignments
Under '*°', the number of permanant-invalid assignments

The fifth column, titled 'LbD' ie the rescource load; i.e. a count of the
number of modules of the classes for which it has been scheduled

VIOLATION COUNTS: Gives counts of violations of strong and weak rules in the schedule assigned.
Counts are given in 10 columns:

Under 'CO', the nimber of invalidities due to time pattern conflict

Under 'RM', the number of invalidities due to exceeding resource maxima

tnder 'ST', the number of invalidities due to violation of a strong threading
rule

Under °‘SC', the number of invalidities due to violation of a strong confining
rule

undey 'RF’', the number of invalidities due to conflict with resource free time
Under ‘'ML', the number of invalidities due to exceeding the rescurce maximum

load
Under ‘WT’, the number of violations of a weak threading rule
Under 'We!, the number of violaticons of a weak confining rule

uUnder ‘'RP', thr number of conflicte with resource preferred free time
Under 'LU', the number of daye on which lunch cannot be accommodated
vnder 'SU', the pumber of 'T' and 'E' reguests that were satisfied by
track or elective substitution

5.7.7{(4) RESOURCE ASSIGNMENT ANALYSIS REPORT, GARA BLOCK (Continued)

SUMMARY : Information summarizing the activity required to produce the schedule in
the GASP file:

Under 'START', the total number of attempts to identify minimum validity
level and to obtain new schedules for R, T, E Reguest

types only
uUnder 'SCHED', the total nurber of schedules evaluated
under ‘'EVAL', the fraction # of valid assgignments divided by # of

assignmentsa in the final schedule
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5.7.8 GARA BLOCK, SUMMARY OF COMMENTS, ERRORS REPORTS, XL RECORDS, OPTION SWITCHES
COMMENRTS ON LOG
{No commenta are logged by GARA}

ERROR FLAGCS ON LOGGED RECORDS

Error
Flag pescription
M Mal-function error. Record is removed from file.

REPORTS, SUMMARIES, DOCUMENTATION OR LOG.

Resource Assignment Analysis Report. A single line summarizing GARA activity for each rescurce
processed.

XL RECORDS REFERENCING GARA BLOCK

Key Field XL Record Function
GARA I determine GARA option, reset assumed parameters, for instructors
GARA R datermine GARAR option, xeset assumed parameters, for rooms
GARA 5 determine GARA option, reset assumed parameters, for students

OPTION SWITCHES
"FRA' Run 'FULL' GARA option

'SRA' ‘SKIP' (bypass) both the TATA and GARA blocks entirely.

5.8.1 GUEB PROGRAM BLOCK

Since all assignments {and user corrections} have been made by the time that the GUEB
plock is reached on a run, the file is complete and will not be changed in any way in tlocks
following GUEB. The GUEB block insures that the GASP file is in its proper format and provides
the user with an ‘'expanded’ 1isting of the file on the log for the run. Again, equipment mal-
functions in the form of tape or disk failures can result in error conditions.

the format of the file listing is a printed line for each record in the file (or
possibly several lines in the case of CL or RE records). The listing is texpanded’ by printing
all resource assignments containing a class key immediately following the associated CL record.
Therefore, in this listing, the user has printed all resource assignments by resource key

(rA fields in RE records) and all resource assignments by class key.
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5.8.2 GUEB EDITS, ERRCR CONDITIONS

1f a record is involved in an egquipment mal-function error, the record will be listed
with a flag ok ‘' Lif the record has been deleted from the file; or with a flag of 'F' if
the record has not been removed from the file. Further, error flags are used on records in
the listing for easy identification of possible trouble spots regarding assignments as they

exist in the file, as fpollows:

Record Exrror
Assj n Type . Exror Condition Flags
Tima CL A time agsigament (TA field) for the class is T
invalid
Time cL A time pattern key (TA field) in an assignment N

does not exigt in the fjile, i.e. is not the
key of a TP record

Instructor cL At least one invalid instructor aasignment exists I
for the class OR no instructor assignments exist
for the class

Room CL At least one invalid room assignment exists for the R
clasg OR no student assignments exist for the
class

Student CL At least one invalid student assignment exists for s
the class OR no student assignments exist for the
class

Resource RE At least one invalid resource assignment exists for v

the rescurce eslement

Rescurce RE A class key (RA field) in one or more assignments N
“does not exist in the file, i.e. is not the key
of a CL record ey

5.8.3 FILE LISTING CONTROL, XL RECORD CPTIONS

Ordinarily, the GUEB block prints the entire file in the expanded form described.
Optionally, the user may cause parts of this listing to be suppressed: also. the errxor flags
can be used to partially contrel the listing of records. A further option allows the user
to 'kill' the listing of any of the error flags possible on records except for the 'M' flag.

The XL record controlling these options has the following format:

Pogitions Description
1- 4 XLus, the record preface
5« & Ignored
- 8 Must bhe Llank
9~ 12 ‘GUEB', the XL block reference
13- 17 Must be blank
18- 20 Ignored
21 '.' ,causes suppression of TP records on the liating, except for possible
TP records with an M or F flag
22- 24 Ignored
25 '/' causes suppression of CL records on the listing, except for CL

recordas with error flags (see next field)

'X'  eauses suppresasion of only the expanded part of the listing for

CL records

26- 32 Any of the possible error flags for CL records except the M or F flags

(T, N, I, R or §) which occur in any position of this field will not be
regarded as errors. If '/' occurs in position 25, the only CL records
which will appear on the listing are those having flags not specified in
this field.

33 'I' causes suppression of RE records for instructors, except for RE
records with error flags [see naxt field)

34- 36 Any of the possible vrror flags for RE records except the M or F flags
{(V or N} which occur in any position of this field will not be regarded 1;53
ag errvrs. If "I" occurs in positicen 33, the only RE records which Y

will appear on the listing are those having flags nol given ia this field
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5.8.4
- GASP LOG FROM GUER BLOCK

ICGUNT LR

R CL1y /Tve 2 O
#*R51 51 L
<MTWRF & f
TEUS Tl JRHUS 2

R (Liv sYyr 2 02

s#R5] 51 L
“KTHRF 3 '

[BUSTON +RBUS H
KLlw JARTING

FART 3 Ol./ART 1
RELU TBUSTON

/BS taW 01./85 LAW
KLl 1LALCUL

JALG 1 Ol./ALG 2
REIU  LCOUNT

FALG 2 0l.sCALC
RELL  1enGS

e L1 13.7EH 11

GASP LOG FROM GUER BLOCK

xL1C GPRUSCHDR
XL 1L GPROICHDS
Xt 1C GPROSORTI
xi it GLRIISUXTS
XL1C GSEQ

xL1c GSTOCONF1
xlc G5TODTSTL
XLic GSTOLDADI
XL1C GSTOLOADK
ric GSTOLUADS
iLic GUEA

xL1C GUEB

TRiG .

TP1C. «F

TPIC .F 1

FILE LISTING EXAMPLE, GUEB BLOCK

PAGE 34 05/18/767
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§.8.5 GUEB BLOCK, SUMMARY OF COMMENTS, ERRORS, REPORT3, XL RECORDS, QPTION SWITCHES
COMMENTS ON LOG

EXPANDED CL LISTING IS INCOMPLETE DUE TO ELACK OF STORAGE SPACE. I, R, S FLAGS ON
€L RECDRDS ARE AFFECTED ACCORDINGLY .

F FLAGS HAVE OCCURRED ON THE LISTING DUE TO I1/0 MAL-FUNCTION. ASSIGNMENT FIELDS
ARE PROBABLY MISSING

1/0 MAL-FUNCTIONS HAVE LED TO LOSS OF GASP FILE INFORMATION. N FLAGS AND MISSING
REGUESTS AND ASSIGNMENTS HAVE RESULTED

NEW FILE IS PROBABLY UNUSABLE AND REMAINING OUTPUT WILL BE INCOMPLETE, JOB SHOULD BE
RERUY USING OLD FILE

GUEB BLOCK COMPLETED. NNNNN RECORDS IN GASP FILE

ERROR FLAGS ON LOGGED RECORDS

Erxror
Flag Bescriptjon
M Mal-function error. Record deleted from file
F Mal-function error. Record remains in file although probably in error
T Invalid time assignment for class
N An assignment contains a key which is not in the file
v An invalid resource assignment is present
I Instructor assignments for a class are questionable
R Room assignments for a class are guestionable

L7

Student assianmentes for a clarce are gquestionable

[T

§,8.5(2) GUEB BLOCK, SUMMARY OF COMMENTS, ERRORS, REPORTS, XL RECORDS, OPTION SWITCHES {Continued)
REPORTS, SUMMARIES, DOCUMENTATION ON LOG
{None are logged by the GUEB block)

XL RECORD REFERENCING GUEB BLOCK

Key Field Degcription
GUEB Record for controlling file listing

OPTION SWITCHES

'BDL'  Run is suspended at end of GUEB
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§.9.1 GSTO PROGRAM BLOCK
" The GSTO block provides the user with a variety of optional atatistical outputs (reports}.

These raports are gensrally designed to aid tha user of GASP in analyzing the assignments praéent

in & GASP 2ile; such reports are of interast to the appropriate administrators of a school but

are genarally useless as outputs tor distribution to studentas, teachers, or the general public.
The user controls the activity of GSTO by insuring that appropriate XL records are a

part of the file: these XL recorda may be considerad requests for the various reports that

GSTO can produca. All reports prepared by GSTO are writtan on the log for the run.

g

5.9.2 REQUESTS POR STATISTICAL REPORTS. XL RECORD OPTIONS
All XL records referencing the GSTO block are requests for repurts; one XL record causes
one report to be prepared as a part of the run log for GSTO. All of these records have essentially

the same format, as described below:

Posjitions Description
1- 4 XLus, the record preface
5- 6 Ignored

e - 8 Must be blank
’ 9- 12 'GSTO', the XL block reference
13- 16 May be 'CONF', 'DIST', 'LOAD' or 'REQU'. See following secticns for details
concerning the four types of reports identified by this field
17 Must be a numeric digit or¥ an alphabetic character (not blank). Since this

is a part of the key for the record, the user must insure that this character
in different for all records which have the same report type specification in

13-16
18- 20 Ignored
21- 24 Any position in this ficld may contain blank, 'I', 'R' or 'S$' (or in the case

of 'DIST' report type, 'C' may alsc be used}. 1In the following sections which
describe GSTO reports, this field will be referred to as the detail field,

The detail field has various meanings for the various report types, but 'I'
always refers to instructors, ‘R' to rooms, 'S' to students, and 'C' to classes

25 May be hlank, 'I', 'R*, ‘S' or 'C' ('C' may only be used for °'DIST' report
types). An 'I', 'R' or 'S’ in this field indicates that eclements for the
specified resource set {Indtructors, Rooms, Students) are to be included in
reports prepared. A ‘¢' in this field indicates that classes are to be
included in reports prepared




5.9,2(2) REQUESTS FOR STATISTICAL REPORTS, XL RECORD OPTIONS {Continued}

ositions Descripticn
26- 13 A group designater selector, ddddmmmn, for the resource group specified in
poeition 25 (if 'I', 'R' or '5') or for the set of classes (if position 25

is 'C’ on a 'DIST' report type record). If this field is non-blank, only
those rescurce elements or classes selected by ddddmmmm will be included
in the report prepared

37 as for 2% above, blank, ‘I', 'R', 'S§' or 'C’
38- 45 hs for 26-33 as above, ddddmmmm modifying the reaource or class specifica-
tion in position 37
49 As for 25 above, blank, ‘I', 'R', 'S' or 'C’
50- 57 As for 26-33 above, ddddmmmm modifying the resource or class specifica-
cation in position 49
58- 80 Ignored
Bl- 84 yyye, the record suffix

The SFRXL torrection record differs from the above XL record only in positions 1-6:

Position Pescription
1- 5 S5PRXL
[ Action character: may be ¢, U, R, I, A, H, D or P
7- 80O As given for above XL record

The user need not include any XL records in the file referencing the GSTO program
block: in this case, GSTO will prepare no reports.
The Lhree locations in these records, positions 25-33, positions 37-45 and positions 49-57

will be referred to as selection fields. Should the three separate positions 25, 37 and 49 all

contain blank {or characters other than 'I', 'R*, 'S' or '¢'), no resource elements or classes
will be selected so such records are ignored by GSTO. Any three selector fields may be used:; -~ i

that is, each of the positions 25, 37 or 45 may contain blank, ‘ft', ‘R, 'S' or 'C’

5.9.2{3) REQUESTS FOR STATISTICAL REPORTS, XL RECORD OPTIONS {continued)
('C* may be used only in the case of 'DIST' report types) and in any combination.

It should be noted that up te 36 (10 digits plus 26 alphabetic characters in position 17}
different XL records requesting the same type of report (positions 13-16' may be present simul-
taneously in the file. Tt should also be remcmbered that completely blank group designator selec-

tors select an entire resource or class set (positions 25, 37 or 45) .

S




§.9.3 CORPLICT ANALYSIS REPORTS
The conflict anzlymis report type is requanted with 'CONF' in positions 13-16 of an

XL requast record referencing GSTO.

This report will generally contain one Or more gecticong. Each section will include s
1) A single claam key or a pair of clasa kays. If a pair of class keys is given, the two
classes have been assigned conflicting time patterns and at least one of the resource elements
selected by the selector field{s) on the XL request record has been assigned to both classes.
If a single class key is given, at least one of the respurce elements selected by the selectof
field(s) on the XL rxequest record has an invalid but non~conflicting assignment to the class.
3} For each clasa key or class key pair, a count of the resource elements involved in the
invalid assignment or conflict as described in 1) above.
3} 1If detailing is specified in the detail field on the XL request record (positions 21-24),
a list of resource keys will be included with each class key or class key pair giving the
resgurce elements involved in the invalid assignment or conflict as described in 1) above.

petailing will only veccur for those resource sets designated in the detail field.

Comiry
LI

5.9.4 CONFLICT ANALYSIS REPORTS, EXAMPLE
The XL record:
XLus GSTOCONFA 1 I3 M4 RMR MR
would cause a report of the following form to be prepared for the third and fourth year Math

instructors, and Math recitation rooms:

/MATH 3 02 /MATH 4 06 INSTS- 2 ROOMS- O
INSTS- ISMITH MRS ITAYLOR DR

/JMATH 3 04 /MATH 1 02 INSTS~- O ROOMS- 1

/MATH 4 01 INSTS- 1 ROOMS- O

INSTS- IDAVIS MR




5.9.5 DISTRIBUTION REPORTS
The distribution report type is reguested with *PDIST® in positions 13-16 of an XL
request record referencing GSTO. Each such requeat produces one distribution report for the '
schedule cycle. ’
The report is a bar graph by module, as follows:
1} For cach set of clements sclected hy a resource group designator selector field on the XL
request record a bar describing the percentage of resource elements assigned to classes during
the module; the pumerical value of the percentage is also given with the bar.
2} For each set of classes selected by a class group degignator selsctor field on the XL
request record. a bar describing the percentage of classes asgsigned during the module: the
numerical value of the percentage is also given with the bar
3) 1f detailing for a resource set has been specified in the detail field ('I', 'R'. or 's'
in positions 21-24), a list of resource keys will be included with the bar giving the rescurce
elements which are free {unassigned) for the module. Petailing will enly occur for those
resource sets designated in the detail field.
4) If detailing for classes has been specified in the detail field {'C' in peositions 21i-24),

a list of class keys will be included with the bar giving the classes which have time assigpments

involving the module.

5.9.6 DISTRIBUTION REPORTS, EXAMPLES
The XL record:
XLlus GSTODISTX R

would cause a report of the following form to be prepared for the room resource elements:

M1 ROCMS 40 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRERRRRRRRR
M 2 ROOMS 37 RRRARRRRRRRRRRRRRRFRRRRRRRRRRRRRRRRRR
M3 ROOMS 38 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

{Sseveral) lines are axcluded)
W3 ROOMS . 45 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
W 4 ROOMS 45 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
W 5 rROOMS 40 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

{Several lines are excluded)
F 5 ROOMS 42 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
F o ROOMS 44 RRRRRRRRRRRRRRRRRERRRRRRRRRRRRRRRRRRRRRRRRRR
F 7 rROOMs 38 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

If the XL record had included classes, and class and room detail:

XLus GSTODISTX RC " R C 1A" AALn ) -

the report would have been extended to detail the first year advanced placement classes running

during the modules, and the rooms free for each module:

(several lines are exc luded}
W 3 cLASS 20 CCCCOCCCLQUCCCCCCoel -
ROCOMS 45 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
CLASS- /BIOL ALOZ /CALC ALOL

ROOMS=- R101 R107 R221 RGYMNASIUM
w4 CLASS 10 CCCCCCCCCe

ROOMS 45 RRRRRRRRRRRRRRRRRRARARRRRRERRRRRRRRRRRRRRRRRR

CLASS- /BIOL ALO2 :

ROOMS- R101 R205 R226 RAUDITORIUM

{several lines are excluded} us




5.9.7 LOAD REPORTS
Tha load raport type is raquested with ‘LOAD' in positions 13-16 of an XL requast

record referencing GSTO. Each such requeat prepares one load report for the rescurce elements
salectad by the selsctor fields on the request. '

This report will presant load information as followa:
1} The average load for the elements selected will be computed and reduced to a percentage.
This percentage, the total number of periods which could have been assigned, and the total number
of periods actually assigned is listed.
2) 1f detailing is apecified in the detail field ('I*, 'R' eor 'S' in positions 21-24 of the
XL reguest), a list of resource element keys will be included with the above statistics together
with a bar graph for the keya describing the percentage of modules assigned in the cycle. Detajil-

ing will only occur for those rescurce sets designated in the detail field.

5.9.8 Loap REPORTS, EXAMPLES
The XL record:
XLus GSTOLOADL R
would cause a report of the following form to be prepared for the rooms of the school:

AVERAGE LOAD = 88 PERCENT. 2991 MODULES ASSIGNED FROM 3400 WHICH MIGHT HAVE BEEN USED

If the XL record had been one with detail:
XKLus GSTOLOAD2 1 192 92~ M2 M2~ -
the report would have included the assigned time graphs; this example is for second year

Science and Math instructors:

AVERAGE LOAD = 39 PERCENT, 255 MODULES ASSIGNED FROM 660 WHICH MIGHT HAVE BEEN USED
IBELL MRS 39 IIIITIIXIZIXITIIINYINIZINIIIINIIIIIIIIIIII
IMCKAY DR 40 ITITITIEILITITEITIITEIIITIIEITIINIIIITIID
ITHOMAS MR 35 ITITIITITITILIRATNIENIIIETETIEINNINND
IWRIGHT MRS 40 IITITITIIIZIFIIIIIIXIIIITIIIIIIIIIIIIIIIII
IWYNN MISS 38 IXTEITIYTIFIIIIINIIIININIIIIIINIIINIIIII

alnt
ave



'5.9.9 REQUEST ANALYS1S REPORTS
The request analysis report type is requested with 'REQU' in positions 13-16 of an XL

request record referencing GSTO.

This report will present regquest information as follows:
1) For every subject phase, a tally is given showing the number of selected resource elements
which have one or more RQ fields referencing that phase. (If no selected resource clements
have requests for a phase, the phase will not appear on the log).
2) For all resource elements aselected by a selector field on the XL request record, RQ fields
an the RE record for each element are used to generate altl pairs of unique {different) subject
phases for the record:; pairs which are alike for all resource elements selected are counted
and the counts are reported. Counts appear twice, once following the tally described in 1)
above for each mempber of the pair. If several RO fields reference the same subject phase, only
the first reference is made a part of the REQU report. Group designator requests are in their
expanded form when this report is generated. Separate counts are given for each of the resource
sets which are a part of the selection.
3} If detailing is specified in the detajil field on the XL request record {positions 21-24,
a list of resource keys will be included giving the rescurce elements involved in each pair of
requests., Detailing will only occur for those resource sets designated in the detail field.

(It should be noted that this report is essentially the ‘'conflict matrix’ used by
secondary schools to help genérate schedules manually. The terminology ‘conflict matrix' is

misleading so has not been used in GASP) . Ce

5.9.10 REQUEST ANALYSIS REPORTS, EXAMPLE
The XL record:
XLus GSTOREQUS I I R s

would cause a report of the fcllowing form to be prepared for all resources of the school:

/ALGEBRA : INSTS~- 4 ROOMS- 3 sTuUDs- 30
/ALGEBRA  /DIOLOGY INSTS~ O ROOMS~- o Stuns- 30
/BNATOMY 1HSTS~- 2 ROOMS- 1 sSTUDS- 10
/ANATOMY /BWEAVE INSTS- 0 ROOMS- 0 STUDS- 10
/ANATOMY  /HOME EC INSTS- 2 ROOMS~ 1 sTUDS~- .2
INSTS~ IJEKYLL DR IHYDE MR
/BIOLOGY INSTS- 17 ROOMS- 10 sSTUDS- 31
/BIOLOGY /ALGEBRA INSTS- 0 ROOMS- 0 STUDS- 30
/B1OLOGY  /CHEM INSTS- 0 ROOMS- 2 STUDS~ 25
/BIOLOGY  /GYM INSTS=- 1 ROOMS- 1 STUDS- 0
INSTS- IBYQ MR JIM
/BWERVE INSTS~ 1 ROOMS5- 1 STUDS- 105
/BWEAVE JANATOMY INSTS~- 0O ROOMS- v} STUDS- 10
/BWEAVE /CHINESE INSTS- 1 ROOMS- 1 $TUDS~- 98

INSTS- IMANCHU FU

(Many lines omitted from example)
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£.9,11 GSTO BLOCK, SUMMARY OF COMMENTS, ERRORS, REPORTS, XL RECORDS
COMMENT ON LOG

(o commants ars logged by GITO)
EHROR FLAGS ON LOGGED RECORDS

(No records can be logged by GSTO)

REPORTS, SUMMARIES, DOCUMENTATION ON LOG

1) Conflict analyais reports, as reguested
2) Distribution reportsa, as requested

3] Load reports, as regquested

4) Request analysis reports, as recquested

XL RECORD REFERENCING GSTO BLOCK

Key Field XL Record Punction
GSTOCONFa Request for conflict analysis report
GSTOZISTa Request for distribution report
GSTOLOARDa Request for load report
GSTOREQUa Request for request analysis report

S
e

5.10.1 GPRO PROGRAM BLOCK

The GPRO block provides the user with a variety of optional ‘production’ documents:
these outputs are suitable for distribution to all the users of a schedule: teachers, students,
office staff persens, etc. Outputs include timetable listing, class lists, and individual
schedules for instructors, rooms and students. punched cards may alsc be produced by GPRO for
use as class cards.

The ugser controls the activity of GPRG by insuripng that appropriate XL records are a
part of the file as regquests for the variocus cutputs that GPRO can produce. All documents
produced by this block may be prepared as a special part of the log for the run, or may then
be saved in separate files for later printing/punching on special forms.

XL records referencing the GPROIblock are either
1) Requests for documents
2) Sspecification of sequencing for documants, or
3) Format specifications for documents

All XL records for GPRO are optional; they need not appear in the fila. If no XL

request records are present, GPRO will produce no documents.

Y5y




5.10.2 GENERAL DESCRIPTION OF FORMAT FIELDS USED ON XL RECORRS FOR THE GPRO BiLOCK

Format fields are used on various

XL records with the GPRO block reference in order

that the user can have a very flexible control over the format and sequence of various outputs.

Each format field has the geperal form:

REFNNnss

where

R specifies a file record to be used,

F specifies a field on the record to be used,
nn specifies the number of characters to be taken,

55 specifies the first character location in the field to be taken,

{i.e., nn characters are taken beginning in character position ss of the field F in

record R).

The following table describes the possible ‘'RF’ combinations:

TP record
CL record

RE record (Instructor)

B

record (Room)

RE record ({Student)

An additional format field is

Key Field

TK
CK
1K
RK

SK

'BLnn

NA Field GD Fiegld
™
CH cD
IN ID
RN RD
SN sD
. Here, ‘'BL' stands for ‘BLANKS' and

an gives the number of blank positions to be used.

5.10.2(2} GENERAL DESCRIPTION OF FORMAT FIELDS USED ON XL RECORDS FOR THE GPRO BLOCK (Continued)

Examples of format fields are,

Format Field

TK11l01l Use
Cbe1o3 Use
IN1221 Use
BLO3 Use

Reasonable assumpticns are

For example, if the ss portioh is blank,

positions are blank, the entire field will be used.

Interpretation

time pattern key, positions 1-11
3 of clasa group designator
positions of instructor name

pogition
last 12

3 klank characters

made if an

nn

or

s8

o1°

portion of the field is unspecified or

will be assumed. If both the nn and

illegal.

b-3-]
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5.10.3 OUTPUI SORT CONTROL, XL RECORD OPTIONS

Opticnal XL records allow tha user to specify:

1} For clags outputs [class lists eor timetables), the segquencing or ordering of the claaaeu'on
the report. This same mequencing is always used for any clasases listed on the output for a
single resource (resource schedules).

2} For resource outputs (resource schedules}, the ordering of the resourcea on the report.
Instructors, rooms and students always appear separately, in ‘1-R-5' seguence, but the user
can control ordering within each of the 3 rescurce types. This same sequencing is always used
for rescurces listed on any output for a single class.

These ‘SORT' XL records have the following format:

Positions Dascription
1- 4 XLus, the record preface
5- 6 Ignored
7~ B Must be blank
9~ 12 'GPRO', the XL plock reference
13- 16 'SORT '
17 e, '1', 'R', or 'S', for classes, instructors, rooms and students
18 Ignored
19- 24 Format fields, as described in section 5.10.2
25%5- 130 - R )
...... ves. up to 10 fields may be specified (blank fields are ignored}
73~ 78 PR
79- 80 Ignored
81- 84 yyye. the record suffix

5.10,3{2) OUTPUT SORT CONTR{L, XL RECORD OPTIONS (Continued}

The SFRXL courrection record differs from the above XL record only in positions 1-6:

Positions Description
1- 35 SFRXL
6 Action character: may be €, U, R, I, A, H, D or P
7~ 80 As given for akove XL record

If included, the format fjields on this record specify ‘'a sort control field' for
the cla;ses or resource group described in position 17. For example, if 'GPROSORTS' is the
contents of positions 9-17 of the XL record and '$DO1025N1101l' are 2 format fields in
positions 19-30, all student output from GPRO will be sequenced first by the second position of
the 6D field (SD0102} and second by positions 1l-11 of student name fields (SN1101l),

The following should be noted:
1) The first character of all format fields (except for unused blank ones) should be the same ~
as the character in position 17 of the SORT XL record
2) The nn porticns of all format fields should not sum to more than 12. (The first few
characters of name fields are generally sufficient for alphabetic sorts).
3} The GPRO block will always include the format field 'xK1101' as the rightmost field of

user specified format fields on SORT XL records {'x‘'is C, I, R or § depending up.n position 17

of the record). These 11l positions are not included in the limitaticon of 12 for user specified

sort fields.
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5,10.3{3) OUTPUT SORT CONTROL, XL RECORD OPTIONS (Continued)

4) If no SORT XL record is included for a resource or class, the following table specifies
the standard assumed format fields:

Classes ¢ None

Instructors: 1IN1201

Howamt; s RN1I0}

Sludents ¢ SN1201

9.10.4 TIMETABLES AND CLASS LISTS, XL RECORD OPTIONS

Both of thesc documents contain at least two lines f&r cach class to be listed. Tncluded
on the first line will be 1} the class name, NA fields, CL record: 2} the resource maximums,
RM field: 13) corresponding to the resvurce maximums, the actual number of assignments made for
cach of the resource sets; 4) the class tie, ©OT field: 5} the class key: 6} the class
group designator, GD field. On the second line will be the time pattern name(s) assocriated with
the time assignments for the class.

Opticnal additional lines will ideatify the instructers, rooms and students assigned to
the class, by resource name (NAfield, RE records). The user may ovptionally specify that re-
source keys be printed with the name. The user may also specify which of the resource sets
finstructors, rooms, students) are to be included in this listing: if instructors and rooms
only are specified, a 'timetable' listing is achieved and if all resources are specified, ‘'class
lists' result.

The classes are ordered on the listing according to the specifications on the 'GPROSORTC -
XL record if any is present in the file; otherwise, ordering is by class key. Resources, within
cach of the 3 Lypes, are ordered according to the resource 'GPROSORTX' XL records in the file.
Group designator sclection on classes allows printing of only a part of the classes in the filc

if desired.
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5.10.

5.10.

1)

4(2) TIMETABLES AND CLASS LISTS, XL RECORD OPTIONS (Continued)

fha following ‘CLAS' XL record provides the request for a timetable or class lista:

Bositlons scr on
1- 4 XLus, the record praface
5« 6 ignored
7~ 8 Must be blank
9- 12 ‘GPRO', the XL block reference
13- 16 'CLAS', the report type
17 Must be blank
18- 19 Ignored

20 If 'l', a new page will be given for each class

21 '1', 'R*' or 'S’', indicating that instructor, room or student assignments are
to be listed with the class

22 ‘K' indicates that resource keys corresponding to position 21 be listed as well
as resource names .

23 *1* or '2' indicates the resources listed on the basis of position 21 will
be in one or two columns on the listing for each class. '2' is assumed if
this position is blank or not 'l°' or t2r

24 Ignored

25~ 28 Correspond te 21-24, for a second resource set, if desired
29- 32 Correapond to 21-24, for a third resource sct, if desired
13- 40 Class group designator selector, ddddmumm, providing selection for classes to

be included in the listing. If this field is blank, all classes will be listed.

d1=- 42 Ignored

43- 50 'punch selector’'. This field is a group designator selector used in conjuncticon
with the PNCH XL records. See section 5.10.8

4{3}) TIMETABLE AND CLASS LISTS, XL RECORD OPTIORNS {(Continued)
Positions Pescription

51- BO Ignored

Bi- 84 yyye, the record suffix

The SFRXL correction record differs from the above XL record only in position 1-6:

Positions Descripticon
1- 5° SFRXL
B Action character: may be C, U, R, I, A, H,  Dor P
7- BO As given for above XL record

The following should be noted:

Only gne XL request of this type can ke in the GASP File. 1f group designator selection is

used and only a part of the classes are selected, there is no pruvision for GASP to give class

list
2)
PoOBi
at t
3}
4)

5 or timetables for other classes on the same run
1f students are included on class lists, the user will ordinarily want to punch a 'l1' in
tion 20 of this record. If ‘1' is not punched here, new claases will ordinarily not begin

he top of a new page
The form width for class lists on timetables should be at least 90 print positiovns (¥ inches)

Invalid resource assignments are listed in the same format as valid assignments but arce

‘flagged’ with an asterisk
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5.10.5 TIMETABLE AND CLASS LISTS, EXAMPLE
The XL record:
XLus GPROCLAS 1@ 1'R°1 SKR1 b

would cause a report of the following form to be prepared for each class [CL record} in the

GASP file.
ENGLISH 9 i=1/1 R=1/1 5=9/ 12 KEY= /ENGL 9H503 TIE= /ENGL 9KLOl CHP= E1lHR
TIME- MTWRF 4
INSTRUCTOR~ MR JAMES ¢ ENGLISHMAN
ROOM- 255
STUDENTS- * sS00001 JOHN GALT
$00007 JAMES BOND
533334 RINGQ STARR
533335 JANET BAKER-CARKR
546732 PAUL MONTINI
§53869 ROBERT BURNS
* 557831 ORVILLE WRIGHT
869883 ROBIN HOOD
§89361 KATE SMITH

5.10.6 RESOURCE ELEMENT SCHEDULES, XL RECORD OPTIONS

Resource element schedules consist of one page for each resource element (one for each
RE record) displaying class assignments, times, etc. for the element. The user has the option
of specifying a 'tabular’' or 'matrix' format for these schedules: he also has options on the
printing of invalid assignments.

The first line of each schedule, whether tabular or matrix, contains a heading provided
by the user (usually the school name}. The second line of each schedule, whether tabular or
matrix, contains information from the key, name (NA) and/or group designator {GD) field(s) on the
RE record. The user may control the specific format of this line.

For tabular schedules, the remainder of the schedule consists of one 1iné for each class
assignment; these lines may contain parts of the class name, group designator or key fields;
pares of the time pattern name or key fields; parts of the instructer and/or room name, group
designator or key fields. The user may control the specific format for each of these lines.

For matrix schedules, the remainder of the schedule consists of appropriately labeled
columns for days and appropriately labeled rows for periods: entries are made in the pertinent
row and cotumn for each mcdule during which a class has been assigned. There are as many entries
on 4 matrix¥ schedule as there are modules in the cycle. The topmost row of entries om such a
schedule represents the assignments for the first period name for each of the days. The leftmost
column of entries provides the assignments for the first day of the cycle, fThe exact format of

each entry in such a schcedule can be specified by the user.,
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5.10.6(2) RESCURCE ELEMENT SCHEDULES, XL RECORD OPTIONS {Continuedq)

fesource schedules are ordsrad on the listing according to the specifications on §h9
'GPROSORT1', 'GPROSORTR', or 'GPROSORTS' XL records if they exist in the filer otherwise
ordering is by resource name. Group designator selection on resources allows the user to
print only a part of the resources represented in the file if he so desires. The user may also
select only those gchedules with invalid assigoments, or only those without invalid assignments
if he so desires.

Any schedules printed which involve invalid class assignments are ALWAYS identified
with an asterisk at theright-hand end of the HAME (second) line on & schedule.

The following 'SCHD' XL record provides the requast and partial format specification

for resource element schedules:

Positions Description
1- 4 XLus, the record preface
5- 6 Ignored
7- 8 Must be blank
9- 12 'GPRO", the XL block reference
13- 16 'SCHD'
17 b 'R', or 'S' for instructor, room or student schedules
18- 19 ignored
20 If 'M', matrix format schedules will be given
21- 22 {Used for matrix format schedules only) An integer giving the number of
positions in each column (day) on the user's form
23- 24 Ignored . .-
[v

5.10.6(3) RESOURCE ELEMENT SCHEDULES, XL RECORD OPTIONS {Continued)

Positions Description
25 If 'I1', schedules will be printed only for resource elements with 1 or more

invalid assignments

If 'v' schedules will be printed only for resource elements with no invalid
assignments
If not 'I' or '¥', invalidity does not enter into the selection
26 If not blank, invalid assignments will be listed on the schedule
If bilank, invalid assignments are not listed

27-. 32 Ignored
A3- 40 Resource group designator selector, ddddmmmm. providing selection for reszource

elements {I, R or S depending upon position 17) to be included on the output
If this field is blank, all resource elements will be given

41- BO Ignored
81- B4 yyye. the record suffix

The SFRXL correction record differs from the above XL record only in positions l-6;

Positions Description
1- 5 SFRXL
] Action character: may be €, U, R, I, A, H, D or P
7- BO As given for above XL record
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5.10.6{4) RESOURCE ELEMENT SCHEDULES, XL RECORD OPTIONS (continued}

For the SCHD XL record, it should be noted that:
1) Only one XL schedule request can be included in the GASP file for each of the 13 i @
resource types., If group designator selection, or validity selection (positicn 25)
is specified, it is not possible to prepare shcedules on the same run of GASP for
resource clements not selected,
2) A SCHD XL record blank in positions 18-80 prepares tabular form schedules
{position 20) for all resource elements of the type given in position 17 (no
selection specified in positions 25 or 33-40}. However, invatid aseignmentsy wouls’
not occur on such schedules (position 26).
3}  Any invalid assignments listed on tabular schedules are flagged with an
asterisk to the left of the entry on the liating.
4) In the case of matrix schedules, the user's form must be at least d-w+7-
positions wide (d = number of days in cycle; w = integer in positions 21-22).
There are 10 print positions per inch. If positions 21-22 are blank, eor ncon-

numeric, *ll' is used.

o
5.10.6(5) RESCURCE ELEMENT SCHEDULES, XL RECORD OPTIONS {Continued)
The following 'HEAD' XL record provides the means to include a constant heading line
on each schedule printed:
Pogitions Description
1- 4 XLus, the record preface
5- 6 Ignored
- B Must be blank
9- 12 'GPRO', the XL block reference
13- 16 'HEAD '
17 ‘I, 'R7, or 'S' for instructor, room or student schedules
18 If '0' {zero) or blank, no blank lines will be printed after the line containing
the headings, if 'l', one blank line will occur between the first (heading)

and second (name) lines. For other possibilities, see note 1) immediately after
this format description

19- 77 Heading, exactly as it is to appear con all schedules for the rescource type given
in position 17 (See note 5 below)

18- BO lgnored

B8l- 84 yyye, the record suffix

The SFRXL correction record differs from the above XL record .only in positions 1-6:

Positians Description
1- 5 SFRXL
6 Action character: may be C, U, R, I, A, H, Dor P

- Q0 As given for above XL record %
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5.10.6 (6) RESOURCE ELEMENT SCHEDULES, XL RECORD OPTIONS [Continued)
Note that:
1} 1In all cases where spacing controls batween lines are specified on XL records, zZerc or
blank, indicates NO blank lines, i.e. 'single spacing' 1 indicates
one blank line, i.e. ‘double spacing’
2,3, ...., 92 indicates that a skip will ocgur to channel 2, 3, ..... 9 on the
printer carriage tape. IF other than amingle or double apacing is mandatory, thia
gection of the write-up should be discussed with the staff of the center providing
the computer service for GASP
2) If forms are ugsed with a heading preprinted on them, positions 19-77 of the HEAD XL record
may be left blank
3} If schedules are requested, and no HEAD XL record is present in the GASP file, 'INSTRUCTOR
SCHEDULE', 'ROOM SCHEDULE'®™ or 'STUDENT SCHEDULE' will be used as headings. In this event
double aspacing will occur after the heading ’
4) Print positions 1-59 are used for the specified heading. For the assumed headings. the
assumptions are left adjusted and not centered on the form
5) If the 8 characters '$M/DD/YY' appear anywhere in the heading, they will be replaced with

the date at the time the schedules are produced with month/day/year format; e.g. 06/27/67

W

5.10.6(7) RESOURCE ELEMENT SCHEDULES, XL RECORD-OPTIONS (Continued)
The following 'NAME' XL record may be inoluded in the GASP file to specify the format

of the second (name} line of schedules (both matrix and tabular):

Position pescription
1- 4 XLus, the recerd preface
5- 6 Ignored
7- B Must be blank
9- 12 'GPRO', the XL block reference
13- 16 'NAME '
17 ', 'R', er 'S', for instructor, room. oY student schedules
8 1f '0' (zerc) or blank, no blank lines will be printed after the name line:
if 1', one blank line will occur between the name line and the third line

on the schedule., See note 1} after the HEAD XL format description.

19- 24 Format fields:

25~ 30 PR

...... .... up to 10 fields may be specified (blank fields are ignored)
73~ 78 P

79- 80 Ignored

Bl- B4 yyye. the record suffix

The SFRXL correction record differs from the above XL recoerd only in positions 1-6:

Positions Descriptign
1- 5 SFRXL
6 Action character: may be - C, U, R, I, A, H, Dor P
7= 80 As given for above XL record

No- -blank format fields are scanned from left to right on the above record
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5.10.6(8) RESOURCE ELEMENT SCHEDULES, XL RECORD OPTIONS {Continued)
The name line printed is built from left to right (starting in position 1), from fields or partial
fields for blanks) as indicated by the format fields. Blanka are NEVER automatically inserted ' o
between fields specitied by format fields.

Note that;
1) The nn portions of all format fields may not sum to a ﬁumher greater than 39
2} Any schedules printed which contain invalid assiqnmeﬁts ALWAYS receive the character asterisk
in position 61 of the line
i) The 'R’ character in the first position of each format field must match the rescurces type
character located in position 17 of the XL record. Format fields which do not follow this rule
are ignored.
4) If no NAME XL record is included for a resource, the following table specifies the standard
assumed format fields:
Instructors: IN320)
Rooms H RN3201
Students H SN3201

The following ‘FMAT' XL record may be included in the GASP file to specify the format
of 1) all lipes on tabular achedules or 2) all entries on matrix schedules. options 1) or 2)

are always determined by the associated SCHD XL record in the file.

53
5.10.6(9) RESOURCE ELEMENT SCHEDULES, XL RECORD OFTIONS (Continued)
Pogitions Description
1- 4 XLus., the record preface
5- & Ighored
7- 8 Must be blank
g9- 12 'GPRO', the XL block reference
13- 16 'FMAT'
17 1, 'R', or 'S8' for instructor, room or student schedules
18 Ignored
19- 24 Format fields
25~ 30 N
...... v... up to 10 fields may be specified (blank fields are ignored)
73~ 78 enan
79- ac lynored
The SFRXL correction record differs from the above XL record only in positions 1-6:
Positions Description
1- 5 SFPRXL
6 Action character: may ke C, U, R, ¥, A, H, Dor P
7- 80 A3 given for above XL record
won-Llank format fields are scanned from left to right on the above record. FOR
TABULAR SCHEDULES, each line printed is built from left to right {starting in position 1},
Cfrom fields or partial ficlds {or blanks) as indicated by the format fields. Blanks are @

NEVER automatically inserted betwsen fields specified by format fields.
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£.10.6(10) RESOURCE ELXMENT SCHEDULES, XL RECORD OPTIONS (Continued)

Note that:

1) The nn portions of all format fields may not sum to a number greater than 59

2) Any lines printed representing an invalid assignment, receives tha character asteriak

in position 61 of the line

3) RF portions of format fields may bhe °‘CN', ‘cD', ‘CK', ‘'TN', ‘TK', 'IN', i ¢+
'IK,, 'RN'. ‘RD', or 'RK'

43 .If more than 1 instructor and/or room is agsigned to a class, the lowest key (GASP file
order} will be used

5} If more than 1 time pattern is assigned to the class, ‘TN’ refers to a concatenation
of all time pattern names. However, if ‘TK' is used, only the lowest time pattern key
{GASP file order) will be uased

€} If no FMAT XL record is included for a resource, the following table specifies the
standard assumed format fields:

Instructors: CNOSBOLBLO3 TH3201RN1201

Rooms : CNOBQIBLO3 TN3201IN1I201

Students : CNO6Q1BLOS TN3201RN1201

7} The standard assumptions allow 5 day - 7 period schedules to be printed on standard con-

tinuous form IBM cards

5.10.6{11) RESOURCE ELEMENT SCHEDULES, XL RECORD OPTIONS (Continued)

FOR MATRIX SCHEDULES, each entry (for each module} is built }rom left to right from fields or
partial fields (or blanks) as indicated by the format fields. The column of entries for the
first day always begins in position 7. The column of entries for the second day begins in
position 7+w where w it the integer specified in positions 21-22 of the corresponding

SCHD XL record: the third column of entriecs begins in position 7+2w, etc. Note that:

1) If the nn portions of the format fields sum to a number greater than w two lines will
automatically be used for each entry; the first w characters will occur on the first line
and the remainder of the characters on the second (immediately under the first line)l. The

nn portions of all format fields may never sum to a number greater than 2w or 48, whichever
is less

2) 1f the nn portions of format ficlds sum to exactly w , single line entries will be
given with no blanks between columns {unless the first or last format field is BLan). If

twe line entries are being printed, the user may need a BLan format field to insure that w
characters are printed on the first line so that the desired information occurs on the second
line.

3) Invalid assignmente, if printed, are not jdentified. However, invalid assignments due to
conflicts never appear in entrica where the valid assighment appears

4) FRF portiona of format fields may be 'CH',. ‘cp', ‘¢K', ‘'IiN', '1D', 'IK'. 'RW', 'RD’,

or 'RK'




5.10.6{12) RESOURCE ELEMENT SCHEDULES, XL RECORD OPTIONS (Continued)

5) If more than 1 instructsr and/or room is assigned to a class, the reeource with the lowest
key {(GASP file order} will be used

6) If no format card is included for a resource, the following table specifies the standard

assumed format fields:

Instructors: CNO601BLO1  RNO3
Rooms H CNOG0IBLOL IND3
Sstudents H CNOBOIBLO1 RNC3

7) The standard assumptions allow 5 day - 7 pericd schedules to be printed on standard con-
tinuous form IBM cards

Ordinarily, columns on matrix schedules will be labeled with the day names specified
on the 'GASPDAYS' XL record referencing the GASP block: similarly, rows on matrix schedules
will be labeled with the periocd names specified on the 'GASPMODnR' XL recoxds referencing the
GASP block. Optionally, the user may specify alternate labels for any or all of the rows or
columns on matrix schedules. The following XL record format allows the user to '‘rename’
days or periods for use as column OF row labels on matrix schedules. One XL record must be

inserted for each day or periocd to be renamed:

ey

L

5.10.6{13) RESDURCE ELEMENT SCHEDULES, XL RECORD OPTIONS (Continued)

Positions pescription
1- 4 ¥Lus, the record preface
5= & Ignored
7- B Must be blank
9- 12 'GPRO', the XL block reference
13- 17 'ROWnn' or 'COLnn' nn i3 the row or column pumber on the matrix schedule
18 Used on 'ROWnn' records only. If '0O° (zero) or blank, no blank lines will

be printed befecre the {£irst) line correspending to the rowy if 'l', one
blank line will occur before this (first) line is printed. For other
possipilities, see note 1) under the HEAD XL description

19- 20 Ignored

21- 30 Label to be used for the row or column specified in positions 13-17 above;
all 10 characters will be used for columns, only the first 5 for rows:
this label will be used in place of the module or day name asgociated with
the row or column

31~ 80 Ignored

B1- a4 yyye, the record suffix

The SFRXL correction record differs from the above XL record only in positions l-6:

Positions Description
1- 5 SFRXL
[ Action character: may be €, U, R, I, A, H. D or P
7- 8Q As given for above XL record

1} Day names are printed at the top of the column; actual print positions are determined by
the w apecified by the user in positions 19-20 of the ‘GPROSCHD' XL record

2} Period names appear in print positions 1l-5; position & is always blank

N 4%
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5.10.7 RESOURCE ELEMENT SCHEDULES, EXAMPLE
Suppose that a 'GPROSCHD' XL record is in the file requesting the standard tabular

schedule for students, Assuming that no heading line was specified, a typical atudent schedule

would look like:

STUDENT SCHEDULE

COSETTE BERGE LN347 HR 344

ENG 9 MTWRF 1 107
50C 8T MTWRF 5 125
ALG I MTWRF 2 201
SCI 9 Mr 6 LAB
sCI 9 WRF & 210
BAND MWF 7 MUSIC
HMKG TR 7 HMXG
BWEAVE MTWRF 3 GYw .
LURCH MTWRF 4 CAFE

If there had been a ‘GPROSCHD' XL record in the file requesting the standard matrix
schedule for students, schedules such as the following would be produced. Further assume that
heading and labeling XL records are supplied as follows:

XLus GPFROHEADS EAST HIGH SCHOOL STUDENT SCHEDULE, . FALL 1965,
ALus GPROCOLOL MORDAY

XLus GPROCOLOZ TUESDAY
XLus GPROCOLO3 WEDNESDAY
XLus GFROCOLO4 THURSDAY

XLus GPROCOLOS FRIDAY

5.10.7{(2) RESOURCE ELEMENT SCHEDULES, EXAMPLE (Continued)
The matrix schadule for the same student as was uged above in the tabular form is:

EAST HIGH SCHOOL STUDENT SCHEDULE, FALL 1965

COSETTE BERGE LN347 HR 344
MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY

1 ENG 9 107 ENG 9 107 ENG 9 107 ENG 9 107 ENG 9@ 107
2 ALG I 20 ALG I 201 ALG I 201 ALG I 201 ALG I 201
3 BWEAVE GYM BWEBAVE GYM BWEAVE GYM BWEAVE GYM BWEAVE GYM
4 LUNCH CAF LUNCH CAF LUNCH CAF LUNCH CAF LUNCH CAF
S SOC ST 125 sSOC ST 125 SOC ST 125 SOC ST 125 SOC ST 125
13 SCY 9 LAR SCI 9 LAB SCI 9 210 sCI 9 210 SCI 9 210
7 BAND  MUS EMKG HMK BAND MUS HMKG  HMK BAND MUS
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5.10.8 PUNCHED CARD OUTPUTS
The following 'PNCH' XL record may be included in the GASP file to apecify the formas

of punched card output.

Posjtjona Description
1- 4 XLus, the record preface
5- 6 Ighored
- 8 Must be blank
9- 12 'GPRO' the XL block reference
13- 16 'PHNCH"
17 b '‘R*, 'S’ or 'C' for instructor, room. student oy class
18 Ignored
19- 24 Format fields:
25- 30 “ess
. +«+. up to 10 format fields may be given (blank fields will be ignored)
73- 78 PR
79~ 80 Ignored

The SFRXL correction record differs from the above XL record only in positions 1-6:

Positions Description
i- 5 SFRXL
[ Actjion character: may be &, U, R, I, A, H, Dor P
7- 80 As given for above XL record

NITa

5.10.8(2} PUNCHED CARD OUTPUTS {(Continued)

Non-blank format fields are scanned from left to right on the above record. FEach card
is built from left to right (starting in card column 1) from fields or partial fields {or
blanks} as indicated by the format fields. Blanks are NEVER automatically inserted between
fields specified by format fields.

NOTE THAT:

1) cards punched on the basis the PNCHC XL record will be °class master cards'; cards punched
on the basis of the PNCHI, PNCHR or PNCHS XL records will be ‘class cards'. cClass cards
roughly correspond to lines on a tabular schedule

2} The nn portions of format fields on a PNCH XL record may not sum to a number greater
than 78

3} Any class card punched which represents an invalid assignment receives an agterisk in
poaition 79 of the card. Position 80 is always blank

4) Any class master card punched receives a dash character in position B0 of the card.
Position 79 is always blank

5) No card will be punched referencing a class unless that class is selected by the 'punch
selector’' in positions 43-5¢ of the CIAS XL record

6) Resource element selecticon is on the basis of the schedule selector in positions 33-40 of

the corresponding {I-R-8) SCHD XL record
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5.10.8{3}) PUNCHED CARD OUTPUTS (Continued)

7) RF portions of format fields for class master cards may be 'CK', °'CN', 'CD', ‘TK', 'TN',
‘1x', 'Ip‘', IN', 'RK', 'RD' or 'RN'. RF portions of format fields for class cards may be
‘CK', ‘CN', ‘cp', 'TK', 'IN', 'IK', 'ID', 'IN', 'RK'. ‘RD*, ‘RN, 'SK*, "s§b’, or
'SN', "IK', ‘'ID', ‘IM', 'RK', 'RD' or 'RN' always refer to the ‘principal’instructor or
room assigned to the class. 'SK', 'SD' or 'SN' always refer to the instructor, room or

student key, group designator or name for the resource involved in the assignment

5.10.9 THE GASP LOG FROM GPRO

Since production output from the GPRO block may require special forms the user may
specify that production cutput be placed in special output files for subsegquent printing or
punching. Portions of productien output not placed in special files will be printed as part

of the log. Refer to section (6.1.2) TITLED DATA SET REQUIREMENTS for details.
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5,10.10 GPRO BLOCK, SUMMARY OF COMMENTS, BRRORS, REPORTS, XL RECORDS
POSSIBLE COMMENTS ON LOG

NAMES ON CLASS L!S?S TRUNCATED DUE TO LACK OF STORAGE

AT LEAST ONE CLASS LIST HAS MISSING RESOURCES DUE TO LACK OF STORAGE

MATRIX SCHEDULES OR TIME PATTERN NAMES ON TABULAR SCHEDULES MAY BE IN.ERROR DUE
TO LACK OF STORAGE

AT LEAST ONE SCHEDULE MAS MISSING CLASSES DUE TO LACK OF STORAGE
ERROR FLAGS ON LOGGED RECORDS
{(No records are logged by the GPRO block)
REPODRTS, SUMMARIES, DOCUMENTATION PRINTED
1} Timetables, as requested
2) Class lists, as requested
3) Resource elemant schedules (tabular or matrix), as regquested
¥1, RECORDS REFERENCING GPRO BLOCK

Key Field XL Record Function

GPROCLAS Request for timetable or class lists
GPRCOSCHDx Request for resource element schedules (tabular or matrix)
GPROSORTx Optional specification for ordering of output
GPROHEADx Optional heading line for resource element schedules
GPRONAMEX Opticnal specification of format for name lines on schedules L
GPROFMATX optional specification of format of schedule lines. or entries -
GPROPNCHX optional specification of format for punched card
5.30.10(2) GPFRO BLOCK, SUMMARY OF COMMENTS, ERRORS, REPORTS, XL RECORDS (Continued)

' Key Field XL Record Function

GPROROWnNR optional labels for rows and columns of matrix schedules

GPROCOLNN
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6.1.1 CONFIGURATION
Tha following configuration is regardad as minimal for running GASP:
A} Systenm /360 Model 40 with 128 K bytes of addressable storage
B) Universal Instruction Set
C) 0S compatibility (hardware and software tc support OS)
D} Direct Access Storage Devices
2311 Disk Storage Drives (two)
2302 Disk Storage
2303
or Drum Storage
2301
232} Data Cell Drive

2314 Direct Access Storage Facility

Tumrey
e d Fa

6,1.1{2} CONFIGURATION (Continued)

BEMARKS

1) Many schools will be able to run with 128 K storage., but larger core capacity may be
required for individual applications. GASP will automatically avail itself of any
larger core storage.

2) 1In particular, certain reports and options of GASP require more core capacity than
the most basic use of GASP. Use of these reports and/or options may require more
than 128 K storage in an individual application.

3) The presence of at least one Magnetic Tape Drive will allow the user to maintain his
GASP FILE an magnetic tape. In the absence of such a device, the GASP FILE will
regquire space allocation 6n & DASD.

4) GASP will take advantage of the faster storage speed and CPU timing on the higher
numbered models, but is sensitive in several bklocks te the access and transmission
timing of the DASD devices.

5} Optimal arrangement of the configurations DASD's is extremely important to GASP,
particularly on the larger machines. Drum Storage, although rarely available, is
greatly advantageous. The capacity of 2321 [fata Cells is pot useful to GASP while
its low gspeed is most unattractive. GASP will take advantage of multiple - channel
configurations. .
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6.1.2 DATA SET REQUIREMENTS
To run GASP, the user must identify, and provide space allocatjo for. the different
input/ouput files required for the run, Moat of these data sets are required for every run
but several are optional. Tha filaa required for aach run are as follows:
1} A DD statement named IFFILE that defines a GASP FILE to be the input file
for the run; on the first GASP run {in the absence of an old GASP FILE) the
"DUMMY" eonvention may be used.-
2} A DD statement named OFFILE that defines a GASP FILE to be the output file feor
the run. The DD statement for this file should specify a disposition of 'KEEP'.
The OFFILE file for one run becomes the IFFILE for the next run.
3) DD statements naming seven work files and allocating temporary DASD space. The

contents of these files are briefly described to assist the user in determination
of space allocaticn requirements.

LDRAME File Contents

TFFILE A temporary GASP FILE, no larger than OFFILE

WLFILE ' 4 characters for each possible resource assignment in the school
WXFILE The XL records for OFFILE

CFFILE The correction file

WIFILE 120 characters for each TP record ih OFFILE

WCFILE (92 + 4N} characters for each CL record in OFFILE, where N = the

number of modules in the schedule cycle

WRFILE (92 + 4N) characters for each RE record jin OFFILE, where N = the
number of modules in the schedule cycle

The user may alsoc identify up to 5 optional files into which production output will be
written. In the absence of a given DD statement, that portion of the production output will

be entered on the log. The five optional production files are;

6.1.2(2) DATA SET REQUIREMENTS {Continued)

DONAME Portion of Proguction Dutput Affected

CLASS Class lists (if any}

SCHDIX Instructor schedules {if any)

SCHOR Roem schedules (if any)

SCHDS Student schedules (if any)

PUNCH Punched class and class master cards (if any)
BEMARKS

1} The GASP log will be written into the sequential data set used for output megsages de-
fined by a DD statement named SYSPRINT in conformity with standard 08 procedure

2} The (optional) punched output will be written intc the seqguential data set defineg by
a DD statement named SYSPUNCH. This DD statement ig reguired if and only if
‘PRCH' XL cards are present in the file aRd there is no PUNCH DD statement for
the run

31 A DD statement named SYSIN defining the sequential data set used for correction record
input is required

4) IFFILE and OFFILE DD statements may each refer to either Magnetic Tape Drives or to
DASD's, as may the DD statements for the 5 optional productien output files. All 7
of these files are gequential data sets. The ? work files are direct data sets and
require DASD assignments

Ly




6.1.3 JOB CONTROL, COMPLETION CODES, AND ABNORMAL TERMINATION OF RUN
GASP is executed or invoked with the symbolic name GASP and the DD statements re-

ferred to in the previous section. Succesaful completion of a GASP run will result in return

of control to the level at which it was entered.

For any of a number of reasons, it may be neceamary to sbnormally terminate a GASP run.
In these cases the user may have to refer to the following table of completion codesa to determine
the cause of the termintaion. These codes correspond to the USER code indicated on the log.
when a SYSTEM completion code is indicated on the log, the USER code will normally be '0000' and
reference should be made to IBM form C28-6631 titled "IBM Operating System 1300 - Messages,
Completion Codes., and Storage Dumps® for interpretation of the SYSTEM code.

User Abnormal Completion Cogdes

1} The first (left-most) digit of the code indicates the generic cause for the abnormal
termination: :

Oxxx - Control informatien (job setup) BAD

1xxx - Bad/incomplete data

2xxx - Insufficient core spacge

I3xxx - Logic error (probably a program bug; but if a file name is indicated there is
a small chance of an I/0 mal-function}

dxxx - 1/0 egquipment mal-function detected by OS

6.1.3{(2) JOB CONTROL, COMPLETION CODES, AND ABNORMAL TERMINATION OF RUN (Continued}

2) The second digit of the code indicates the pragram block in control during the abnormal
terminaktion:
x0xx - GASP BLOCK or BASIC UTILITY ROUTINES
xlxx - GCOR BLOCK
*2xx - GUEA BLOCK
x3xx = GSEQ BLOCK
xdxx - GATA BIOCK
%#5xx - GARA BLOCK
%x6xx - GUEB BLOCK
X7xx - GSTO BLOCK
x8xx - GPRO BLOCK

3} The last 2 (right-most) digits of the code specifcally identify the condition resulting
in the abnormal termination.
A complete liasting of the 4 digit codes follows in numeric order:

Code Condition

0004 MISSING DD JOB CONTROL STATEMENT

1224 EITHER TOO MUCH OR NOT ENOUGH DATA. SPECIFIC REASONS HAVE BEEN RECORDED ON THE LOG
2404 INSUFFICIENT CORE SPACE FOR WLFILE DATA

2456 INSUFFICIENT CORE SPACE FOR WLFILE DATA

2804 INSUFFICIENT CORE SPACE FOR WIFILE

2808 INSUFFICTENT CORE SPACE FOR WRFILE DATA

3000 ILLEGAL CALL TO 1/0 INTERFACE (GIO!}

3004 ILLEGAL SEQUENCE OF CALLS TO I/0C INTERFACE (GIO}

3012 ILLEGAL SEQUENCE OF CALLS TQ I/0 INTERFACE (G10)

3016 TLLEGAL SEQUENCE OF CALLS TO 1/0 INTERFACE (GIO)

3104 BAD CFFILE INDEX DURING OUTPUT. CFFIilE SPACE ALLOCATION (DD STATEMENT} MAY ;1?“7
BE TOO SMALL

. S —— T —————— - -

e n mnn e o



6.1.3(3) JOB CONTROL, COMPLETION CODES, AND ABNORMAL TERMINATION OF RUN (Continued)
code condition
3204 PAD CFFILE INDEX DURJING INPUT

Jzo8 BAD TFFILE INDEX DURING OUTPUT

3212 BAD WXFILE INDEX DURING OUTPU'I‘l

3216 BAD WTFILE INDEX DURING OUTPUT

3220 BAD WCFILE INDEX DURING OUTPUT

3224 BAD WRFILE INDEX DURING OUTPUT

3304 BAD WTFILE INDEX DURING INPUT

3308 BAD WCFILE INDEX DURING INPUT

3312 BAD WRFILE INDEX DURING UPDATE

3116 BAD WCFILE INDEX DURING INPUT

3320 INCONSISTENT BOUNDS ON CLASS ARRAY

3404 BAD WTFILE INDEX DURING INPUT

3408 BAD WCFILE INDEX DURING INPUT

3412 BAD WRFILE INDEX DURIKNG INPUT

3416 INCORRECT ARRAY SPECIFICATION DURING WCFILE INPUT

3420 BAD WCFILE INDEX DURING INPUT

3424 BAD WLFILE INDEX DURING INPUT

1428 INCONSISTENT BOUNDS ON INTERNAL ARRAY

3432 FAULTY COMPUTATION OF ARRAY SIZES v 2

3440 BAD ASSIGNMENT INDEX IN INTERMAL ARRAY

6.1.3(4) JOB CONTROL, CCOMPLETION CODES, AND ABNORMAL TERMINATICN OF RUN {Continued)

Code Condition

e &

3444 IRCONSISTENT BOUNDS ON CLASS ARRAY
3448 BAD ASSIGNMENT INDEX IN INTERNAL ARRAY
3452 BAD WTFILE INDEX DURING INPUT

3456 BAD WCFILE INDEX DURING INPUT ]

3460 BAD WRFILE INDEX DURING INPUT

-y

dded INCORREC:I‘ ARRAY SPECIFICATION DURING WCFILE INPUT
3468 BAD WCFILE INDEX DURING INPUT
3472 BAD WLFILE INDEX DURING INPUT

3476 INCONSISTENT BOUNDS ON INTERNAL ARRAY

3480 BAD ASSIGNMENT INDEX IN INTERNAL ARRAY

3484 FAULTY COMPUTATION OF ARRAY SIZES

- e —

3488 BAD CLASS INDEX INTERNAL
3492 BAD CLASS INDEX INTERNAL
3496 BAD ASSIGNMENT INDEX IN INTERNAL ARRAY

3504 BAD WTFILE INDEX DURING IRPUT

T

3508 BAD WCFILE INDEX DURING INPUT -
3512 BAD WRFILE INDEX DURING 1NPUT
3516 BAD WCFILE INDEX DURING INPUT i;

1520 BAD WRFIIE INDEX DURING UPDATE 279 ]




6.1.3(5) JOB CONTROL, COMPLETION CODES, AND ADNORMAL TERMINATION OF RUN {Cont inued)

Code N condjition
3524 FAULTY COMPUTATION OF ARRAY SIZE

3552 BAD WIFILE INDEX DURING INPUT

3556 BAD WCFILE INDEX DURING INFUT

31560 BAD WRFILE :"LHDEX DURING INPUT

3sb4 BAD WCFILE INDEX DURING UPDATE

is572 BAD WRFILFE INDEX DURING UPDATE

3576 FAULTY COMPUTATION OF ARRAY SIZE

3604 INCORRECT ARRAY SPECIFICATION DURING WLFILE OUTPUT
3608 BAD OFFILE INDEX DURING OUTPUT

3704 INCONSISTENT COUNTS OF RESOURCE ELEMERTS

g4 BAD WCFILE OR WRFILE INDEX DURING INPUT

3808 INCONSISTENT BOUNDS ON CLASS OR RESOURCE ARIAY
3s12 BAD WTFLLE INDEX DURING INPUT

3816 BAD WRFILE INDEX DURING INPUT

3B20 FAULTY COMPUTATION OF ARRAY SIZES

3824 BAD WCFILE INDEX DURING INPUT

a2 1KCONSISTENT BOUNDS ON INTERNAL ARRAY

3832 BAD WIFILE INDEX lDURING INPUT

40}
3836 BAD WCFILE INDEX DURING INPUT

6.1.3(6) JOB CONTROL, COMPLETION CODES, AND ASNORMAL TERMINATION OF RUN {Continued)

Code Condition
3840 BAD WRFILE INDEX DURING INPUY
3844 BAD WRFILE INDEX DURING INPUT

4000 05 DETECTED I/0 MAL-FUNCTION FOR IFFILE
4008 0S DETECTED 1/0 MAL-FUNCTIOR FOR OFF1LE
4016 0S DETECTEP I/0 MAL-FUNCTION FOR TFFILE
4024 08 DETECTED I/0 MAL-FUNCTION FOR CFFILE
4032 05 DETECTED 1/0 MAL-FUNCTION FOR WXFILE
4040 0S DETECTED I/0 MAL-FUNCTION FOR WIFILE
4048 05 DETECTED 1/0 MAL-FURCTION FOR WCFILE
4056 05 DETECTED 1/0 MAL-FUNCTION FOR WRFILE

4064 05 DETECTED 1/0 MAL-FUNCTICON FOR WLFILE




7.1.1 TRANSMITTAL TAFE FORMAT

The. 360 GASP IILI program ism distributed by SHARE on one 9-track NRZI magnatiec tape
recl, with volume serial GASP2l, The 05 Utility IEHMOVE has been used to copy six data sets
onto this vetlume. Each data set has a blocksize of BOO and a logical record length of BO.

These six data sets, in the order'in which they are recorded on the transwmittal tape, are:

me and # of

Da*a Set N

IZVN0VE STRATIAL hlocks Descriptieon
CASP.LODLIB 179 {Unloaded) nartitioned data set: link-editted load modules for program
(casp3l, 1) execution; running GASP requires copy onto a DASE volume for use as a

job librarv {JOBLIB DD statement)

GASP.MACLIB 262 (Unloaded) partitioned data set; macros for GASP routines: reassembly
\GASP3L. 2) requires copy onto a DASD velume for concatenation with SYSLIB
GASP.ORJLIB 311 (Unlcaded) partiticned data set: object modules, assembler output for
{cAsSP31, 3) - GASP routines, suitable for link-edit input

CGASP.SAMPLE 60 Secuential data set: GASP IIL Sample School Test Data; may be used as
(GASP31,4) SYSIN input to GASP for testing and illustrative puxposes

CASP?.SQRLIB 1621 ‘uUnloaded) partitioned data set; source library corntairing card images
(CASP3L, 5} for GASP routires, suitable for assembler Inpuat

GASP.SRCLIB 645 {Unloaded) partitioned data set: special comvressed source library
(CAsP31,6) containing encoded source foxr GASP routines; THIS LIBRARY IS OF INTEREST

ONLY TO USERS ANTICIPATING EXTLNSIVE MODIFICATION OF CGASP, AND REQUIRES
" DOCUMENTATION WOT IKCLUDED IY THIS WRITE-UP
Use of the above data sets is described in the following three sections. All users
will be concerned with copy of GASP.LOJLIB onto a DASD volume (temporarily or permansntly). Most

will want %o use GASP.SAMPLE at least conce, probably directly from the transmittal tape.

7.1.2 USE OF A "TEMPO;ARY" GASP JOB LIBRARY

In order to execute the GASP program, it is necessary to use 0% Utility IERMOVE to
copy'the lead library GASP.LODLIB onto a DASD volume. JIEHMOVE requires that the DASD volume
serial be kxnown in advance. Since DASD space may not be available ic users on & permanent
bagis, this copy may well have to be part of every GASF job as an initial jeb step. In such a
case, the user will have to discuss this matter with his computation center, and will have to
arrange for space on a predeterninced DASD volume into which he may temnorarilv cepy his load
library. “Temporary” in this context rmeans that scra*ch space will be alleccaled from the
predetermined DASD volume for the dura+ion of the user's job, and will be deleted after the jobs
ehe first job step of the GASP job will eZfect tne copy ©f GASP.LODLIZ from the transmittal tepe
onto the appropriate DASD volume. Space sllotment of & cylinders on a 2311 disk pack., or 11
svarks on a 2301 magnetic drum. is regiired to hold GASP.LODLIE. It is expected that nmost
centers will allow the usef temporary DASD space, but arrangements rmust we made in advance.
In particular, the particular DASD volume to be used must be identified ky velume serial prior
to the run.

As an example of a job using a temporary GASP job library. assume that the user has
obtained permission to use a 2311 disk wolume serial $555585 for temporary load library space.
Further aésume that it is customary for 05 Utilities to use work.area data sets on a 2301 drum

volune serial CCSYDR. Then the following ILHMOVE and job control statements would perform the

JOBLIB generation.
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7.1.2{2) USE OF A "TEMPORARY" GASP JOB LIBRARY (Continued)

//GASP JOB (M3196,13%58,15,5000,0), 'LINDERMAN'

//JoaLzB DD DSNAME=GASP.,LODLIB, SPACE=~ (80O, {300,,10}) ,DISE={NEW, PASS), =
UN1T=2311, VOLUME=SER=3558558

//TuMPCOPY EXEC POGM™IENMOVE

//SYSPRINT DD SYSOUT=A

//DISK DD UNIT=?31}, VOLUME=SER=SS55555, DISP=(OLD, PASS)

//TAPE DD UNIT=2400,VOLUMZ=SER=GASP3l,DI1S5P=(CLD,PASS)

//SYSUTL DD UNIT=2301,VOLUME=SER=CCSYDR,DISP=0LD

//SYSIN DD *
COPY PDS=GASP.LODLIB, TO=2311=SSS5S5, FROM=2400=(GASP21, 1}

*

//RUN EXEC PGM=GASP
.. DD statements for the GASP run ...

XOTEt The SPACE parameter on the JOBLIB statement is given in device-independent terms in the
example. The following would be an acceptable alternative for 2311 disk space:

«..SPACE=(CYL, (6, ,10}) ...

and the following would be an acceptable alternative for 2301 magnetic drum space:

.« .SPACE=(TRK, {1}..10}}...

7.1.3 USE OF A "PERMANEKT" GASP JOB LIBRARY

To avoid the necessit? of copying the load library from the transmittal tape to a DASD
volume as the [irst job step of every GASP job, the user may want to effect this copy once angd
for all into permanently alleecated space. This would require his receiving permission from his
compuiation ¢enter in the form of space allocation on a 2311 disk pack {or its eqguivalent). In
some appliza%ions, the user may "own” his DASD volume =-- literally o= fizuratively =-=- and in other
casesg may share DASD volumes with other center users. While such "parmanen:" space allotment will
somewhat simplify matters for the user, it should be pointed evt thar mo* all computation canters
make it a practice to allocate such space (some do not even allow users to mount *heir ewn DASD
volumes recause of small eonfigurations). Thus, it may be neccssary to resort to use of a
"temporary"” library as described in the preceding saction.

The following IEHMOVE and job control statements i{llustrate copy of two data sets from
the transmittal tope into permanent libraries. The example assumes tha+t these libraries are to
aside on & 2311 disk volume serial ISOS01, and that it is customary for 08 Utilities to use
work area data sets on a 2311 disk volume serial CCSY0D. Space allocation will be performed
automatically by IEHMOVE as part of the copy: should the user anticipate modification of the
libraries, preallocation of space may be necessary in order to‘accommodate member replacement.

4
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