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1. FRELIMINARY INFORMATION

i.2. ABSTRACT

A STUDENT SCHEDUL ING SYSTEM FOR A MICROCOMFUTER

This student scheduling system was written for use on a
microcomputer to give the local high school more control over the
scheduling process. Scheduling systems are used by high schools
to schedule their students, balance classes, and print student
schedules and class lists. A scheduling svystem must be flexible
to provide for the generation of many different types of
schedules. Most scheduling programs currently used are shared by
high schools through the wse of BOCES (Board of Cooperative
Educational Services!. Schools send their schedules to the BOCES
regional computer centers to be run on mainframe computers.

Thiz scheduling svystem was written using Apple FPascal for use
on an Apple IIE microcomputer. The system was developed to do
student scheduling +For a high school of less than 12080 students.
The system will section students and provide the school with
student schedules;, class lists as well as many scheduling tools

which are useful in the development of the schedule.



KEY WORDS AND PHRASES

Balancing (Class size) — Making the number of students in
each section (or class} of a couwrse the same, or as
nearly so., as possible.

Block Scheduling - Flacement of students with common subject
selections into a group. The group then could be
assigned to a team of teachers for large segments of
instructional time.

Code Number - A three-digit number identifving each course
offered in a school.

Computer Scheduling — A general term describing the use of a
computer to assist in student scheduling. The range of
assistance extends +From the preparation of simple

reports or printouts to the complete processing of both
the master schedule and student schedules.

Conflict — A condition in which two or more courses sslected
by a student are offered at the same time.

Contlict Fakrix — A list of all courses that would conflict
with a given course. The number of students who would
have this conflict is also listed.

Conflict Rate - The percentage of students who have ons or
more conflicts.

Conventional Schedule - A +traditional scheduling method
based on a weekly cvcle of class periods of equal
length , usually meeting the same time each day.

Course Tallies - Enrollment figures for each course offered
in the curriculum.

Doubleton - A course which has sufficient enrollment to
require two sections.

Flexible Modular Schedule — A type of schedule which divides
the school day into 15 to 3@ abbreviated periods (1@ to
20 minutes each) in order to provide for a greater
variety of instructional experiences.

Manual Scheduling — The completion of the scheduling process
by hand, without computerized data processing
assistance.



i.4.

Master Schedule - 6 comprehensive 1listing of the class
offerings that assigns every section of every course to
specific teachers in desianated rooms at various times
of the day.

Mosaic Scheduling - A 1loading technique used to schedule
student courses individually rather that in block
fashion.

Scheduling - The process by which the curriculum, the
students, and the teachers are brought together in an
organized manner.

Section - A class of students of a predetermined number
range that study a particular course together in the
same period.

Simulation Run - A computerized testing of the efficiency of
the master schedule in which problems or possible
solutions are identified.

Singleton - A course which has only one section.

Student Requests - 6 list of courses that a student would
like to schedule.

Turnaround Time — The elapsed time between the school
submitting information +to the computer center and the
delivery of the resulting computer printout to the
school.

Tripleton - A course that has sufficient enrollment to
regulre three distinct sections.

COMPUTING REVIEW SUBJECT CODE

Mot applicable.
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2. FPROFDSAL

A copy of the thesis proposal is on file.

3. INTRODUCTIONM AND BACKGROUND

3.1 FROBLEM STATEMENT

Every high school faces the problem each year of scheduling
their students and teachers. The most widely used scheduling
format is one in which the computer generates data from which
the master schedule is built. The master schedule is a listing
that assigns every section of every course to a specific teacher
at a designated time of the dav. The data that the computer
genarates includes a course tallies list and the conflict matrix.
The course tallies list is a list of enrollment figures for each
course in the curriculum. The conflict matrix is a list of all
courses that would conflict with a given course. The number of
students who would have each conflict are zalso listed.

After the schedule is built the computer test=s the
efficiency of the master schedule through a simulation run in
which the students are loaded into the schedule. The computer
then prints partial s=schedules, conflicts and course tallie=s so
that the scheduler can make adjustments 1in the schedule. a
partial schedule is a student schedule Ffor all courses which
where successfully scheduled along with a list of unscheduled

courses. Finally student and teacher schedules., class lists and

other helpful reports are printed.



1ne computer usually is a mainframe located at BOCES (Board
of Cooperative Educational Services) and all the schools in a
given region would use the same scheduling services. This form
of centralization causes some praoblems for local schools.
Froblems encountered by schools include:

1.3 BOCES allows a school only three runs of a schedule

with a two to three week turnaround time for sach run.

As a result the scheduling process starts in May and the

final run is usually in early August.

2.2 After the first run, if the scheduler finds a problem

with a course placement hesfshe corrects 1it. The

schedule2r must then wait for two to three weeks to find

out if his/her solution works. The scheduler only has

two chances or runz to resolve all the problems in a

schedule.

Zad Any student who enters after the final run (first

week in August) has to be hand scheduled and all class

lists must be updated.

4.3 Any student who changes a course during the first

week in August or the first few weeks of school has an

incorrect schedule, resulting 1in class lists which are

often inaccurate.

SOLUTION

This thesis will solve the problems listed above by
developing a student scheduling system for a microcomputer.
Since most schools have a microcomputer, the control of the
scheduling process could be held in the local school.

—



Ditticulties previously encountered that could be solved by
this system are:
1.) Eliminating the two to three week turnaround time
between runs of the schedule.

2.} The scheduler would not be limited to only three runs

which would greatly increase his/her efficiency and
accuracy.
=) The Ffirst run could be made before the end of school

in June so guidancz counselors would have time to contact
students regarding conflicts in the students®' schedules.

4.) The +final run of schedules could be made during the
week before school begins to ensure more accurste student

schedules and class lists.

THE STUDENT SCHEDULING SYSTEM
This student scheduling svstem will allow the school to enter
all required data using a microcomputer. The computsr will then
be able to generate the information necessary to buiid the

schedule. Finelly the schedule and final reports will be printed.

i.) Data entered by the user.
4.) Student information
1.} Mame, grade, address.
2.) Courses requested.
B.) Scheduls information
1.) Courses offered.

2.1 Time and room information.



C.) Teacher information
1.7 Courses and sections offered.

2.} Room or rooms used.

2.) Data generated by the system
A.) Information used to help build the master schedule.

1.2 A conflict matrix which is used to determine how many
students are taking a given combination of courses.

2. A 1list of the number of students registered for each
course by grade levels.

B.) After scheduling the students, the system will provide
information used to help resolve conflicts.

1. A list of students unable to schedule all requested
courses.

2. A partial schedule for each student whoze schedule
contained a conflict, listing any course in which a student
was unable to enroll.

Z.) A 1listing of all classes and the number of students
enrolled 1n each. This 1list would be used to consider
balance problems.

C.ol Changes can then be made to both student course
selections and course offerings. Tha schedule can then be
rerun until the results are acceptable.

D.) After arriving at an acceptable schedule the system will
print the following information:

i.) Individual student schedules for every student.

2.3 Class lists.

%.) Master list of classes with enrollments.



3.2 PREVIOUS WORK

3.2.1 TYFES OF SCHEDULES

The schedule iz an essential component of the school progiram.
Scheduling combines all of a school's essential resources —
faculty and staff, curriculum, space and facilities, and students
— into an integrated and efficient learning environment. A
successful master schedule holds curricular obijiectives, student
course requests, and faculty strengths and preferences in
appropriate balance. Some of the different types of schedules
used by schools include block schedules, mosaic schedules, a
combination of block and mosaic schedules, and modular or
flexible modular schedules.

BLOCE SCHEDULES

Students can be scheduled in groups or individually. Block
scheduling 1is often used when students are taking a similar set
of courses. When a block schedule is used students are scheduled
in groups. Block scheduling 1is often preferred in junior high
schools in conjunction with team teaching. All students might be
taking english, math, social studies, science and reading
courses. Students would first be divided into groups and then the
students in sach group would follow the same schedule.

MOSAIC SCHEDUL ING

At times the block structure method is impractical, such as

when large groups of students do not take similar subjects. In



high schools where required courses are offered along with a
wide range of electives, a mosaic method is used. Mosaic
scheduling methods are concerned with individual sections of
courses. in this method the scheduler places one course section
at a time into the master schedule; continually building upon the
previous sections until the total mosaic is completed.
FLEXIBLE MODULAR SCHEDUL ING

8 flexible modular schedule divides the school day into
fifteen to thirty abbreviated periods which range from ten toc
twenty minutes each. These schedules attempt to provide = greater
variety of instructional experience by the use of varying time
blocks. Modular scheduling permits many alternatives that were
impossible wunder traditional scheduling. Te provide for all the
individual differences reguired in the flexible modulsar schedule,

computer generation of the schedule is required.

F.2.2 CONFLICTE IN SCHEDULING

Mo matter which type of schedule 1is used, conflicts can
arise. Conflicts occur as a result of problems scheduling rooms,
programs, and courses. The most common tvpe of conflict arises
when two of a student’'s preferred coureges are sciieduled in the
same period. If a single section course {(singleton) is placed in
a particular period along with another singleton, the student
will be unable to scheduls one of them.

Conflicts do not arise so much from 1ndividual student
preferences as from the difficulty of constructing =z schedule
that will accommodate the seemingly infinite combination of



different courses. The scheduler s goal for each scheduling year
is the building of an efficient schedule that is as conflict—free
as possible. This would result in only a small number of students
needing to change their course requests.

In an attempt to limit potential conflicts the scheduler uses
a conflict matrix (an array of all courses in the curriculum
paired against each other). The matrix would vusually include
singletons, doubletons and some tripietons. The scheduler would
read the matrix to anticipate potential conflicts. Although
different implications arise when comparing two—-section courses
(doubletons) as opposed to singletons, the matrix maintains a
high degree of usefulness.

According to Richard Dempsey and Henry Traverso! a
number of elements affect the scheduler s ability to construct a
schedule with a minimum of conflicts. Some of these are:

1) High density within the schedule (e.g. six reguired
courses in a six — period schedule).

2} An excessive number of singletons.

3 MNon—graded courses (e.g. those open to students in
several grade levels).

4y A large number of restrictive factors (e.qg. part
time faculitvl}.

5) Constraints in the teacher contract (e.g. lenath of
teachers’ dav).

&) Many teachers assigned to more than one department.

7) HMany double—period subijects {(e.q. science labs).

1 Richard Dempsey and Henry Traverso, &Scheduling the Secondary Schocl

{NASSF, 1983), p. 51.



As more of these factors are present, the more difficult it
wili be to build a conflict-reduced schedule=.

Scheduling techniques have changed frequently and
dramatically since the esarly 1248°'s, in keeping with changing
national priorities. The increase in school enroliments and
proliferation of curricular offerings in the 1968°'s spurred the
development of computerized scheduling techniques. The number of
courses offered, and the individualization of instruction
resulted in a surge in the variety and flexibility of scheduling
models available to schools. By the early 1778°'s, a growing
awareness of accountability prompted educators to revitalize

conventional scheduling.

Z.2.F MANUAL VY5 COMPUTER SCHEDULING

Many procedures emploved by manual and computerized
scheduling are the same. Steps requiring analysis and evaluation
must be performed by the scheduler regardless of the scheduling
method used. They include:

1} Determining student needs.

2} Reviewing the curriculum.

Z) Formulating the program of studies.

4) Preparing registration materials.

5) Setting the calendar for registration.
&) Interpreting the tallies.

73 Identifying staffing needs.

8) Utilizing a conflict matrix.

2) Building the master schedule.



The computer is useful in preparation of the conflict matrix
and providing course tallies. A conflict matrix can be prepsrad
by bhand but it is a very time consuming process. Computers are
generally used in the "“load" phase where the computer does not
generate the master schedule but does assign students to classes.
The computer also provides valuable reports and partial schedules
to assist in refining the master schedule.

Junior high schools which use block scheduling technigues can
manually produce their schedules while most high schools using
mosaic schedules use computers to assist in the scheduling of
students. There are two tvpes of scheduling programs: student
sectioning programs, and integrated class scheduling and student
sectioning programs.

STUDENT SECTIONMING FROGRAMS

Programs for assigning students to course sections in &
pre—determined master schedule make up the maijority of
operational school scheduling computer programs.

dne of the +irst operational models of this tvpe was
developed at Purdue University 1in 1956. I.E.M. followed this
development with a program called CLASE (Class Load and Student
Scheduling) based on the work at Furdue. Several other student
sectioning programs have been written which are all basically
quite similar. & large number of private and public organizations
provide student sectioning services to schools.

Most of these models take as inputs the master class
schedule, the student course requests, and class size parameters.
Using various types of heuristics, students are sectioned,
student schedules are printed out, and names of students for whom



the technigque cannot find a no-conflict schedule are printed out.

The scheduler makes some adjustments and the process is repeated.

INTEGRATED CLASS SCHEDULING AND STUDENT SECTIONING PROGRAMS

A number of research groups have written computer programs
which integrate the two jobs of building the master class
schedule and sectioning the students. Two models are GASF
(Generalized Academic Simulation FProagram), developed =t M.I.T.,
and 85588 (Stanford School Scheduling System!, developed at
Stanford University.

Input to these programs includes rooms and instructors
available, desired time pattern for the schonl dav and each
course, and the student course requests. sing this data, a
master schedule is developed and the students are sectioned.
This procedure 1s most commonly performed by the scheduler who
utilizes the conflict matrix to develop the master schedule. The
main difference between these inteagrated class scheduling
programs and programs that only “section" students is that the
master schedule is computer generated.

High schools began to use these programs in the 19480°s with
the introduction of flexible modular scheduling. The varving time
blocks and individualization provided for in a flexible modular
schedule made it almost impossible to generate these schedules by
Rrand. As a result schools started to use the services of computer

companies to computer generate their schedule.



F.2.4 RESEARCH FINDINGS

COMPUTERIZED SCHEDULING

Lynne M. Durward in "Computerized Scheduling In Yancouver
Schools" examined computerized scheduling in sixteen Vancouver
secondary schools. Fifteen of these schools used the Honeywell
Scheduling Program (a sectioning program} and one used Columbia
Computing Services Limited {an 1ntegrated class and sectioning
program). Durward listed the main advantages of computer
scheduling as saving of secretarial time, more complete and
accurate student lists and better balancing of class size.=
Schools using the Honeywell Scheduling Program had a median
conflict rate after the final scheduling run of 4.7%. The school
using a flexible modular system of scheduling (the Columbia
Servicey had a &2Z% conflict rate. Durward found the &62% rate to
be somewhat misleading because most of these were resolved by
teachers agreeing to hold classes during their free modules to
accommodate students.=

The report's main criticisms of the Honeywell System were
that the turnaround time Ffor simulation runs was too long and
that the run dates were too early and inflexible. While she found
no significant relationship between the number of simulation runs
and the conflict rate it appeared that schools with extra
simulation runs were operating smoothly earlier.

2 Lynne M. Durwood, "Computerized Scheduling in Yancouver Schools. A

Research Report.” ( April 1973, p.3.
3 Ibid. , p. 10.
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FLEXIBLE MODULAR SCHEDUL ING

Clayton Braddock in his 1947 article “"Changing Times are
Changing Schoolg" examined fiexible modul ar scheduling.
Braddock+4 listed some of the advantages of modular

scheduling as:
1} HMore efficient use of time.
2) Hore opportunities for independent study and reseairch-
Z) Closer contact with teachers and other students as well
as smaller groups.
4} Highly personalized class schedules for each student.

3) OGreater opportunities for teachers to teach in depth.

n-
o

More decisions by students about their own school work.

At  Trezevant High School in Memphis, Tennessee, Braddock
found that as much as 487 of a student’'s time was
unscheduled.® Some provisions had +o be made for students
who were unable to handle the unscheduled time. Braddock +ound
that many people felt that a modular schedule did not alwavs
accomplish its objectives. Dr. Frank Brown, a Superintendent of
Schools 1in Florida, called modular scheduling a "gold plated
fad." Brown felt modular scheduling took an excessive amount of
administrative time and involved higher costs.

In 19465, Robert Oakford and Dwight Allen began a three vear
development program to determine the desirability of modular
scheduling. In their report Oakford and Allen investigated the
impact of the Stanford School Scheduling ESvstem (5585 on

4 Clayton Braddock, "Changing Times are Changing Schools," Southern

Education Report . V3INZ(Oct. 1%67) p. 4.
s Ibid. . p. 1.




scheduling eighteen secondary schools. They found that in @many
project schools the technology for fiexibility is present, but
teachers and administrators were not geared to implement the full
potential.

Oakftord and Allen found that even in the schools where staffs
were deeply committed to the new educational objectives, 29
percent of the possible alternatives permitted by modular
scheduling had vet to be tried. The authors stated that “only
people can make a modular schedule, a flexible schedule.® <

SECTIONING V5. INTEGRATED FROGRAMS

Project Fass {(Project in Automated School Scheduling? was
sponsored by the Western New York School Study Council during
the summer of 19465. The goal was to provide in—-searvice education
for school personnel contempliating the use of automated
approaches to school scheduling. The two techniques utilized were
CLASE and BGASF. Two pilot schools were selected and these schools
were scheduled with both processes.

Analysis of the data showed CLASS and BASF could not be
compared in terms of their ultimate objectives. CLAES is a
*zsectioning" technigue, where as GASF develops a master schedule.

Dr. Leonard Chaffee and Dir. Robert Heller in their report on
Project FPass 7 also concluded it would be financialilvy
impractical for scﬁools with conventional programs to adopt GASF.

GASF ig for schools contemplating innovative idinstructional

& Dakford and Allen, "Flexibility for Vocational Education
Through Computer Scheduling. A Final Report,” p. 11.

7 Chafee and Heller, "Analysis of Selected Factors Relative to
Automated School Scheduling Process,” ( April 1973 p. 23.



programs which increase the numbher of variabhles to be considesred
in the development of the master schedule. Gince it was
originally designed for wuniversity scheduling it assumed mora
flexibility than was found in pilot schools. Many of the
alternatives it presented would not have been so awkward in a
higher education setting. As a result the BASF scheduler still
had to build = significant portion of the schedule manually and
then lock it intoc GASP.
SCHEDULING FROBLEMS

Robert Harding, in The Problem of Generating Class Schedules for

Schools, examined the practical and theoretical approaches to
generating class schedules. He found that no method was entirely
satisfactory 1in tsrms of both the quality of output and the cost
of the process. Harding found existing techniques suffered +rom
one or a combination of the following weaknesses:

1? The process takes too 1long, either in total time
and/or in computer time.

2} It costs too much.

Ky It requires the attention of a high-level
administrator for too long & time period.

4) It requires too much computer core capacity when
compared with what is commonly available.

5) The schedules generated are of poor quality in teras
of the following criteria:

a) The number of students unable to schedule their
requested courses.

b) The number of teachers reassigned to areas in
which they are 1less well gualified, to accomplish the
scheduling process.

c) Utilization of facilities.

d) Schedule bhalance.

&) The analytical model is logically sound ; but whan
applied to a real problem, the combinatorial properties
1={u] swell the problem that the method becomes
computationally infeasible and hence not useful.

7} The approach does not accurately reflect the true
conditions in the schools and therefore cannot generate
a useful schedule of high quality.®

8 Robert Harding. Froblem of Generating Schedules for Schools

arbor, Michigan, 176%), p. E.

{ANN
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3.3 THEORETICAL AND CONCEFPTUAL DEVELDEMENT

The scheduling system proposed in this thesis will be able to
schedule the students at Sodus Central School. The parameters
will be lett general so that this svstem could be used to
schedule other schools. This project is broken down into three

phases which correspond to normal schedule development.

Z.3.1 PHASE 1
DESCRIFTION

Guidance counselors meet with each student to determine the
student ' s course requests. The scheduler works with the
department chairpersons and the principal to dstermine the course
offerings. Two +Files are deveioped: one which contains course
offerings and the other the student requests.

In this phase a program must be written which uses the
student reguest File and course offering +File as inputs. The
output of this phase is a conflict matrix and the course tallies
list. The normal procedure is that the conflict matrix and the
course tallies 1list are printed and they are then used by the
scheduler to determine the final course offering and to develop
the master schedule.

This project will give the scheduler some added
flexibilities. Course tallies are used to make decisions which
might involve dropping a course from the offering. It would he
possible to run the conflict matrix at a later time after the

guidance department updates student requests. This would result



in a conflict matrix which is more accurate.
CURRENT PROBLEMS

1) Course tallies and conflict matrix are run at the
same time. The course tally sheet is then used to make
decisions about diropping courses with insufficient
enrollment. Some students have to pick up new courses to
replace courses dropped and as a result the conflict matrix
is not accurate.

2) The conflict matrix 1is run once in May and by the
second simulation run in July the data is too old to be of
use in working out problems.

33 The scheduler must individually tally the number of
students conflicting with a given courss.

SOLUTIONS

i} The course tallies list can be regenerated after the
course decisions have been made and the conflict matrix can
then be run to provide more accurate information.

2y A conflict matrix could be regenerated whenever
changes have been made to student course reguests.

=) i conflict matrix could individually generate and

tally all conflicts with a given course.

3.3.2 PHASE 2
DESCRIFPTION
In phase 2 the Student Course File and the Course Schedule
File becoms inputs for the sectioning program. The sectioning
program loads students into the couwrses while attempting to
maintain a balance in the class size of different sections of the
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same course. If students are unable to schedule they are added to
the conflict 1ist and a partial schedule is printed. At the end
of this simulation run, the school results are printed.

BGuidance counselors use the partial schedules to resolve
direct «conflicts by having the students make a choice between the
courses which conflicted. The scheduler uses the school results
to examine problems with class balance and make other decisions
about changing the times of course offerings. After changes have
been made to the Student Request File and the Course Schedule
File there will be another simulation run.

This process is continued wuntil the scheduler is satisfied
with the results and is ready for a final run. This thesis will
give the scheduler some added +flexibilities. Under present
conditions BOCES allows only two simulation runs before the final
run. 5Since the scheduler wwill have control of this process
he/she can take more runs 1n attempting to provide a better
schedul=.

CURRENT FROBLEMS
1) BOCES only permits two trial simulation runs in the
general package. A school must pay for extra runs.
2) Turnaround time is about two weeks for each run.
Z) As a result of having only two trial runs, the first
Frun 1is wusually held uwuntil after June exams in order to
inciude failures.

4 After the first trial run the scheduler might have to
move <come courses to different periods. He is unable to
determine the possible effect the moves will have on each
other. It is possible for a change to cause more problems



than were present originally.

=) It is not possible to resolve all balance problems.

SOLUTIONS
i} By baving the capability of running the schedule on
the school’'s equipment the scheduler can take as many trial
runs as necessary to obtain a satisfactory schedule.

Z2) Turnaround time will be about one day instead of two

3} The first trial run could be held before school ended
s0o quidance counselors would have time to personally contact
each student with a direct conflict before they leave for
summer vacation.

4y The scheduler does not have to solve all problems
during a single +trial run. A better schedule can result by
isoiating the results of a single change and having sxtra
trial runs. This 1is especially true when trving toc resolve
balance problems.

a1} If a trial run does not accomplish its objective the
scheduler can back up and start from the last good run.

F.3.3 PHASE 3

DESCRIPTION

In phase * the same inputs are used as in phase 2 but now all
student schedules and teacher class lists are printed with the

school results.

CURRENT FROBLEMS

1) With only two trial runs in phase 2 the scheduler
often makes some additional changes before the final run. If
these changes cause any conflicts then the contlicts must be



hand scheduled and all class lists updated.

2 The fipal run is during the First two weeks in
August, so any student entering after this must be hand
scheduled and class lists updated.

2} Becond semester class lists are inaccurate when
January arrives.

4) Study halls must be manually divided after the final
run.

2} Double gym classes for students who failed must be
hand scheduled after the final run which results in many
class lists being inaccurate.

SOLUTIONS

1 The +Final run can be the same as the last trial run
so0 there are no untested results in the final run.

2} This thesis allows for the development of extensions
atter the +final run which would permit additions and
deletions while updating the class lists.

F.3.4. SCHEDULING CALENDAR
Scheduling is a year—-long project for most schools. & typical
calendar for a secondary school is:

Movember — January

Review the curriculum and make decisions on course offerings,
type of schedule, and Ilength ot school day for the following

year.

February — fApril

Buidance caounselors meet with students to prepare the

students® course reguests.



May

Course offerings and student requests are used as input to
the computer program to produce the conflict matrix and course
tallies. Registration figures are adjusted for cancelled and
merged courses and staffing needs are formulated.

dJune (first three wesks)

Construction of master schedule by the scheduler.

June {last week}

Change student requests to reflect results of the June exams.

Jual v

Two trial or simulation runs of the schedule. During these
runs student requestz are matched with course offerings. The
results are reviewed to determine whether the master schedule
and/or student course selections must be modiftied. Students are
contacted regarding contlicts.

August {(first two weeks)

The final run of the schedule which produces all student
schedules and class lists.

August {last two weeksi

Register new students and update class lists. Hand schedule
students unassigned time (study halls}? and make faculty study
hall coverage assignments. Some classes must be hand balanced
and lists updated.

September

BGuidance counselors continue to enroll new students and add

and delete courses from student ‘s schedules.



4. FUNCTIONAL SFECIFICATION

4.1. FUNCTIOMS FERFORMED

The student scheduling system requires the user to input
student and course information which is stored in system files.
This data is used to develop the course tallies list and the
conflict matrix. After allowing for updating and deleting of
information, the system sections students and prints their
schedules. The functions performed include:

i. Develop student information files.
A. Student course request file.
B. Student general information file.
2. Update student information file.
Z. Develop course file.
4. Update course +ile.
5. Develop course tallies list.

The course tallies list summarizes the student request
information. The list will include the course number ; course
name, total course enrollment and the course enrollment by
grade level.

6. Develop conflict matrix.
The conflict matrix gives the total number of students

registered for any given pair of courses.



7. Bection students.
A. Develop student schedule.
1. Get a student request record.

—

2. Bet course records for the student s reguests.
3. Frioritize the course requests.

Courses are first prioritized according to the
number of sections of a given course that are being
offered. Each section is then prioritized according to
the number of seats remaining.

4. Schedule the student ‘s courses.

B. Frint student schedule +for any student with a
conflict. I+ a student is unable to schedule all of h:is
courses his student ID is added to the conflict list file.

€. Print school results.

After each run a list of course numbers and their
enrpliments is printed zlong with the scheduling results by
grade level. The number of students assigned to study hall
is also printed.

D. Store student schedule.

The student s schedule 1is stored in the schedule
file (during the final run).

B. Print results.
A. Print schedules of all students atter the final run.

B. Print class 1lists From student schedule records

after the final run.
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4.%. LIMITATIONS AND RESTRICTIONS

The system will not generate the master schedule. The master

schedule information must be an input.

4.4. USER INFPUTS

Student and course records developed From user inputs are
stored in svstem files. The student information is entered once
but stored in two separate records, the student record and the
general student information record. The system scheduler
develops schedule and class list records which are also stored in
system files. The inputs to the system include:

1. Student information
A. Student record {(entered by user:
— Student name
— Student 1ID
- Grade
— Course requests
B. General student information record (entered by user)
— Student name
— Student 1ID
— Address
— Fhone number
— Homeroom number
— Birthdate
2. Course record {entered by user)
— Course number
- Course name
— Section number
- Maxsize
— Period number
— PD number {(scheduling period)
— Davys
- Semester
— Room number
— Teacher numbei



2]

Schedule record (generated by scheduler (DFD EXFLOSION 7))
— Student 1D

— Student name
— Grade

— Scheduled courses
4. Course requests Array [1 to 91 {(from user:;
— Course numbers

4.5. USER OQUTFUTS
1. Course tallies 1list - This 1list is printed using

information from the student request file and the course file

(DFD EXFLOSION S5) . The list contains:
— Course number

— Course name

Total enrollment

Enrollment by grade level

2. Conflict Matrix — This matrix is a printed listing of the
enrollment for courses which could conflict with a reguested
course (DFD EXPLOSION 5. The matrix contains:

— Course for which matrix is requested.

— List of all courses which will conflict with that
course.

— Enrollment for each given pair of course numbers.

Z. Student Schedule — The schedule is stored in the schedule
file for printing at a later time. It 1is developed using
information +from the course file and the student request file
(DFD EXFLOSION 7). The stored schedule contains:

— Student name

Student ID
— Student grade

— Schedule course records



When printing the schedule (DFD EXPLOSION 8) the following
information is added from the general student information file:
— Address
- Phone number
- Homeroom number
— Birthdate
4. School results report - This report is generated after
each run of the schedule using information stored in the course
file (DFD EXPLOSION 7). The report contains:
- Course number
— Course name
— Section number
- Maxsize
— Period number
— PD number
— Days
~ Semester
~ Room number
~ Teacher number
- Enrollment
5. Partial Schedules - The schedules of students who were
unable +to schedule all of their courses are printed aleng with
the course numbers of their unscheduled courses {DFD EXPLOSION

73



&. Class 1lists - These are only printed after the

fmd
I
n
+
n

final run. They are printed from information stored in the
schedule file (DFD EXPLOSION 8). The lists contain:

— Course name

- Course number

— Section

— Feriod number

— Days

— Teacher number

— Student list

4.4. SYSTEM FILES

The student request and general information files, and the
course file are inputed by the user. The system generates the
schedules file during a run of the schedule. The temporary class

record File 1s a temporary file that is generated in order to

print class iists. The +ollowing Ffiles are developed and

maintained by the student scheduling system:

1. Student reguest file
— Student reguest records
2. Student information file
— PBeneral student information records
Z. Course file
— Course records
4. Schedule file
— Schedule records
5. Temporary class record file
— Schedules records
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9.2. EQUIPMENT CONFIGURATION
This scheduling system requires an Apple IIE with four disk

drives and &4K main memory with an extended eighty column card.

2.3%. IMPLEMENTATION TOOLS

This student scheduling system is written in Apple Pascal

3.4. OVERVIEW OF THE PROGRAMMING SYSTEM

The student scheduling system presented in  this thesis
consists of seven programs written 1n Apple Pascal. The
following sections present an overview of each program.

=

5.4.1. Enstuddata (see program listing 1@.1.)

This program allows the user to create and update all
student information. Entstuddata uses Unit 0One (see program
listing 18.2.) which contains subroutines used by options one and
two. The user 1is allowed to select one of four options:

Option 1

This option 1is used the first time the user wants to enter
student information for each grade. The user enters general
information for a grade and the information is stored in a
student request rescord (used for student course reguests) and a
general information record (general student information). At this
time the course requests are unknown so they are not entered. The



student request records and general information records are
Placed in separate 1linked lists in alphabetical order. The user
is then given the opportunity to save the two lists to files on a
disk. One file will contain student request records
(ST:STREC(grade)) and the other will contain general information
records (ST:GINMFO(grade)) for the same grade.
Option 2

This option allows the user to select from nine options in
order to use an existing file to enter and change student
information. The grade is used as the key to locate the correct
files. The records are then placed into separate linked lists. s
information 1is changed for any student, both the student request
record and the general information record are updated. It is also
possible to add or delete students. Any student who is added is
placed in both lists in alphabetical order. Options are provided
to print either the student course request list (see appendix
2.1.2.) or the general information 1list {(see Appendix 2.1.1).
After updating student information both 1lists can be saved to
files on disk.

Option 3

The user can use option 3 to select from six options in
order to use an existing student request file to enter and change
course records. This option 1is used after the student request
records have been created by options one or two. The records for
a selected grade are read from the student request file for that
grade and placed in a linked list in alphabetical order. The user
then is allowed to add up to 1@ course requests (course numbers)

per student. The course requests are sorted and stored in an



array in the course regquest record. The user may query the course
request list by student name or send the list to the printer.
Option 4

Exit the program.

9.4.2 Entcourdata (see program listing 18.5.)

This program allows the user to select from ten options to
enter and update all course information. The first option allows
the wuser to enter course information (course name and number) for
the first time. The course number and name are read into a course
record which is then inserted into a 1linked list ordered by
course number. This option allows the user to develop the list of
courses to be offered before other specific course information is
known. After the Coursefile (CR:COURSEFILE) has been developed,
it may be retrieved to add, delete and and change courses or
course i1information. The course file contains course records which
are placed in a linked list in order of course number. The user
may qguery the 1list by course number or send the list to the
printer (see Gppendix ?.4.). The updated course list may be saved

to disk.

5.4.3. Cmatrix (see program listing 18.3.)

This program produces the conflict matrix (csee Appendix
?.2.). The wuser enters the range of grades that the matrix will
cover. The matrix 1is a list of all courses which would conflict
with the course requested by the wuser. The 1list would also



display the number of students who would have this conflict.

The program uses two parallel arrays to tally the number of
students in conflict with the course entered by the user. One
array which contains course names is initialized to all blanks
while the other array which contains tallies (integers) is
initialized all to zero. Course records are read from the
coursefile (CR:COURSEFILE). The course name is placed into the
course name artray using the course number as the index.

The wuser enters the number of the course for which the
matrix 1is to be constructed. The student request records, with
file names which match the range of grade numbers entered by the
user, are read. I¥f the student s course reguest array contains
the same course number as reguested for the matrix then the
course number is used as an index to add one to the tally in the
tally array Ffor each course that the student is requesting. When
this 1is completed for all students in the reguested grade range
the matrix for the reguested course is complete.

The conflict matrix is then printed by indexing through both
arrays and printing only when the course name array is not blank

and the tally array is greater than zero.

S5.4.4 Tallylist (see program listing 10.4)

Tallylist prints the course tallies 1list (see Appendix
92.%.). This 1list shows the enrollment for each course in the
curriculum by grade level.

A two-dimensional array 1s 1nitialized to zero. This array

is used as an array of counters which keeps track of course



tallies. One dimension is indexed by the course number and the
other by grade. The user enters the range of grades. The grade is
then wused to get the correct student course reguest files
(S5T:S5TREC {(grade}). The student s record is read from the file and
every course the student requested is used as an index along with
the student s grade, so one can bz added to the tally. The sum of
the rows provides the total enrollment for a course.

A course name array which is used to print the course names
is filled by reading course records +from the coursefile
(CR:COURSEFILE). The course tallies 1list includes the course
name, number, total enrollment and enrollment by grade level for

each course offered.

3.4.5. Scheduler (see program listing 18.6.}

This program schedules students and prints the results of
each scheduling run. Scheduler uses Unit Two (se=2 program listing
18.7.3 which contains sub-routines used by the Scheduler. Unit
Two 1loads all course records +From the coursefile into course
enrollment records and sets the class enrollment to zerc. The
class enrollment records are loaded into a linked list in order
of course, section and FD (secheduling period’ number.

The user must also enter the type of scheduling run (trial
o +inal) and the range of grades to be scheduled. During a
final scheduling run the student schedule records are saved to a
file {SCH:SCH{grade}}.

A student record is read from the student regquest file and
the course records of all sections of the course which a student

="
52—



requested are found in the 1linked 1list of course enrollment
records. These records are inserted into a linked list of course
records in order of course, section and PD number for the student
being scheduled. This linked list is then used to create a table
which is a two-dimensional array of course number, course
section, class balance (enrollment subtracted from max seats),
and priority. The priority is the number of sections of any
course. The table is +then sorted first by priority then by the
class balance.

The table which contains a prioritized list of all sections
of a students requested courses is then used to schedule the
student. The Ffirst course in the table is placed in the schedule
(a two-dimensional arrayl)indexed by PD numbers (1..13) and days
of the wesk (M, T, W, R,F). The schedule array contains course
numbers which are initialized to zero. To schedule a course the
schedule array 1is checked for zero and if a zero is found then
the course 1is scheduled in place of the zero. If a conflict
exists and 1if another section of the same course exists in the
table then the attempt is made to schedule that section. The
course conflicting with the original section is then added to the
problem list (an array of course numbers which resulted in
conflicts). If another section of the same course does not sxist
then the conflict course 1is removed from the schedule and ail
sections of this conflict course are added to the head of the
table. The original course that the program was trying to
schedule is scheduled in place of the conflict course. The
conflict course which 1is now at the head of the table is now

scheduled and if this results in another conflict then the course



is removed from the table and declared a conflict. If only one
conflict exists in a schedule then the student is considered
partially scheduled but if a second conflict occurs the student
is considered unscheduled.

Courses are taken from the head of the table and placed in
the schedule wuntil the table is empty. If a course is scheduled
then one number is added to the enrollment for that section of
the course.

When the student records of an entire grade have been
scheduled then the scheduling results of the grade are printed
and 1f 1t is the final run the schedule records are saved to a
file. When all reguested grades have been scheduled the final

school results (see Appendix ?.5.) are printed.

S5.4.6. Printschedules (see program listing 10.8.)

This program prints out the student schedules (see Appendix
?.56.) after the final run of the schedule has been completed. The
course reacords are read from the course file and inserted into a
linked 1list in order of course number, course section and FD
number.

The user enters the range of grades for which schedules are
to be printed. The student schedule records are read from the
schedule file (SCH:SCH{(grade?}) and information is used from the

course records list to print the students’ schedules.



5.4.7. Printclasslists (see program listing 1@.9.)

This program prints course class lists (see Appendix 9.6)
using records from the schedule file. The course records are read
from the course file and inserted into a linked list in order of
course number, course section, and PD number.

The user enters the range of grades for which the class
lists are to be generated. All courses for which a student is
scheduled are copied +Ffrom student schedule records in the
schedule Ffiles. These records are transferred into temporary
class records containing the student name, course, section,
student ID and grade and are then stored in a temporary class
record file.

A course class 1ist 1is then developed for each course and
section listed in the linked list of courses. The temporary class
record +File is read and every record which contains the given
course and section is inserted into a linked list of temporary
class records in alphabetical order. This list is then printed as

the class list.



6. VERIFICATIOM AND VALIDATION
&6.1. TEST FLAN
In this thesis a programming system to schedule students
using a microcomputer was developed. The scheduling at Sodus
High School is currently done using a mainframe computer at
BOCES. To test this thesis programming system a schedule was
developed using the same data that was used for scheduling Sodus
High School with the BOCES computer.
6.2 TEST PROCEDURES
The schedule for the 1984-85 school year at Sodus High School
was developed during the summer of 1984. This schedule was run
on the BOCES computer for grades nine through twelve. In testing
the student scheduling program written for this thesis the same
data was used.
The test of this program was done in the following segquence:
1. Development of a 1list of student records (see Appendix
?.1).
Z?. Development of a conflict matrix (see Appendix 7.2).
Z. Development of a course tallies list (see Appendix 2.3).
4. Development of a course list (see Appendix 2.4).
5. Two trial runs of the schedule (see Appendix 2.5).
&. A final run of the schedule (see Appendix 2.5).
7. Printing student schedules (see Appendix Z.6).

8. Frinting course lists (see Appendix 92.7).



6.3 TEST RESULTS

The results of the trial and final runs of this project where
very similar to the results of the BOCES run of the schedule.
The main advantage of having a microcomputer scheduling program
was to provide more local control over the scheduling process and
this project does provide that control. Some advantages that
local control provided were:

1. Turnaround time was reduced from about two weeks to
one day. The thesis program takes approximately 3.5 hours to
run.

2. It 1is possible to do more than two trial runs or to

go back to a previous run if a run is unsatisfactory.

A

- A conflict matrix can be generated before any run,
not Jjust the first run. This is very helpful in making
changes in later runs of the schedule. 68&lso, conflict
matrices are much more useful because they are printed for
each individual course.

4. The course tallies list will be more useful because
it can be generated anvytime. Using the BOCES system the
course tallies 1list 1is generated after all students have
signed up for their courses. Before the list is received
from BOCES the tallies have already been counted by hand.
In order to make decisions regarding staff assignment for
the next year lists are made by secretaries of all students
enrolled in a given course. This step could be eliminated
by an extension to this project. The result would be a
savings in time spent by secretaries in compiling and

counting student course requests.



. Since more than two

first run of the schedule can occur before school is over in

trial

runs are possible the

June. This will permit guidance counselors to contact
students regarding schedule changes before they leave for
the summer.

6. If a run was completed before the end of the school

vear it would be possible for the scheduler to consult with
the department chairpersons and teachers regarding possible

changes 1in their schedules before they leave for the summer

vacation. This would allow
scheduling process.

7. By developing some

section 7.3.2., this student scheduling system would become

even more useful to a school.

COMPARISON_OF RESULTS_EBEY_ RUN

for

of the extensions suggested in

RUM 1 TOTAL STUDENTS
STUDENTS FULLY SCHEDULED
STUDENTS FPARTIALLY SCHEDULED

UNSCHEDULED STUDENTS

RUN Z TOTAL STUDENTS
STUDENTS FULLY SCHEDULED
STUDENTS FARTIALLY SCHEDULED

UNSCHEDULED STUDENTS

BOCES

498

462

staff input to the

THESIS FROJECT



FINAL RUN TOTAL STUDENTS 498 494

STUDENTS FULLY SCHEDULED 489 484
STUDENTS FARTIALLY SCHEDULED 2 1@
UNSCHEDULED STUDENTS @ a

7. CONCLUSIONS
7.1. PROBLEMS ENCOUNTERED AND SOLVED

In the development of this program, Apple Fascal was used
with an Apple IIE microcomputer. Apple Fascal 1.1 has several
bugs, one of which was that IORESULT did not always return a
correct wvalue. IORESULT is supposed to return a value {from one
to sixteen 1f an error occurs in an input/output operation and a
zero 1+ no error occurs. One of the bugs in Apple Fascal 1.1 was
that a fourteen should be returned for an error in reading
integer or real data. The IORESULT function on Apple Fascal 1.1
did not function correctly and a zero was returned.

Apple Fascal 1.2 corrected 43 bugs in Apple Fascal 1.1 but it
did not correct the IORESULT bug. To get around the problem, it
was discovered that when an integer was read and an alpha
character was entered it left IORESULT as zero but it also left
the integer variable a zero. A loop was then used to read until
the variable was greater than zero.

While Apple Fascal 1.2 did not solve the IORESULT problem, it
did provide some solutions to other problems that were
encountered. This newer version of Apple Fascal required an
extended 8@8-column card which provided another &4K of memory. In
Apple Pascal 1.1 it was only possible to edit files which where

less that 3B blocks (19K bytes). If the program exceeded 38



blocks then some subroutines could be compiled as units and
stored in the system library. Apple Pascal 1.2 allowed the
editing of files up to S8 blocks (29K bytes). This allowed for
greater flexibility in program development.

One of the major problems which was encountered in writing
this program for an Apple, was in careful use of main memory. It
was very important to develop algorithms which did not result in
stack overflow problems. One example of this occurred in the
development of the conflict matrix. The conflict matrix printed
by the BOCES program was a large matrix (100 by 10@) of course
tallies . When printed this matrix was eleven sheets of paper
which where then taped together to form the giant conflict
matrix. In trying +to develop this matrix the Apple ran out of
main memory S0 ways had to be found to break the problem down so
the Apple could handle it. This matrix is used to find how many
students are enrolled in any given pair of courses. In
scheduling a course, a list is prepared of the courses and number
of students that would conflict with the given course. The
solution was to compare one course against all the others and
print all the courses that would conflict with the given course
and how many students would have the conflict. This turned out
to be a better solution to the problem than the BOCES matrix.

Another area where insufficient main memory caused changes
in algorithm development was in the Scheduler program. This
program grew very large and used many arrays so the use of main
memory became an important part of algorithm design. The
initial scheduling algoritnm used in the Scheduler did not find
all possible scheduling combinations, which resulted in



Scheduling results about 12% lower than the BOCES results. This
problem was solved by using a problem list, an array which keep
track of other scheduling possibilities. This enabled the
Scheduler to find the other scheduling combinations if all
courses where unable to be scheduled.

The original design planned to add each student’'s course
selections to the appropriate class list after scheduling the
student. The design was changed to write student schedule
records to a file only after the final run and then use this file
to print both class lists and student schedules. Eesides saving
some run time the improved design provides for some future

extensions which would make the system even more useful.

7.2.DISCREFANCIES AND SHORTCOMINGS OF THE SYSTEM

This microcomputer version of the scheduling program takes
considerable time to run. It reguires approximately 3.5 hours
for a trial run and about four hours to print the class lists
after the final run. I¥f another microcomputer such as the IBEM
XT, with a larger main memory was used, it might be possible to

improve some of the scheduling algorithms and reduce run time.

7.2 LESSONS LEARNED
7.3.1. ALTERMATIVE APFROACHES FOR IMPROVED SYSTEM
This scheduling program could be modified to work more
efficiently and run faster on a microcomputer with a larger main

memory.



7.%.2. SUBGESTIONS OF FUTURE EXTENSIONS
Many extensions could be added which would greatly
simplify the scheduling process. Some of these are:
1. An extension could be written to schedule all study
halls that a student would have in his/her unscheduled time.
2. A report card and attendance extension could make
this a complete system +to replace the services now offered
by BOCES and used by many districts. Local districts
contract with BEBOCES for scheduling, attendance and report
card services. The three services come as a package so the
local district would have to replace all three services.

3. An extension to update all schedules and class lists
as students add and drop courses would be of great wvalue.
Since the students’® schedules are stored in the schedule
file, an extension could be written to enable the user to
change all courses in an individual student s schedule and
rewrite the schedule to the schedule file. Once this
schedule was available then the Printclasslists and
Printschedule programs could be used to generate new class
lists and schedules. This would allow a school to print
completely accurate class 1lists and schedules for second
semester (January}. These second semester class lists and
schedules are currently printed at schedule run-time in
August and as a result they are very inaccurate by January.

4. Another extension could be written to allow the
guidance counselors to generate a schedule for a single
student. The student could be added to the appropriate
clasz lists and the schedule could then be sent to a printer



so that the student could leave with a copy of the schedule.
This would be especially useful during the first days of
school to enroll new students.

5. It would be possible to write an extension to allow
the school offices to have some on-line query capabilities
of student schedules. The five offices at Sodus High School
currently uwuse handwritten copies of student schedules which

are often inaccurate.

7.3%.%F FUTURE DIRECTIONS IN SCHEDUL ING

Computeirs started to play a role in scheduling of high
school students in the 12468°'s. There was a great deal of
research into scheduling theory at that time and most schools
began to do their scheduling using computers. Some companies
provided scheduling services to schools but this was often very
expensive. As a rresult schools began to share the use of
computer services through BOCES. These services included
payroll, scheduling, attendance and report cards.

In the 19268°'s and 19278°'s the climate of schools began to
change and the curriculum began to expand to include more

electives and Free time for students. Many scheduling patterns

such as flexible modular scheduling were developed using
computers, which allowed schools to develop schedules to
accommodate the many changes in schools. This 1lead to the

development of open schools and other innovative approaches to
education.
After the big push for change started to wear off,

schools in the past few years have pulled back to more



traditional patterns and schedules. The literature shows a
reduction in approaches to school scheduling in the late 1978°s
and early 1988°'s but in the past few years schools are starting
to use microcomputers both in the classroom and in doing
administrative tasks. This has lead to an increased interest in
scheduling and in the next few vyears many programs will be

written to do scheduling for schools on microcomputers.
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7. AFFENDICES

The tollowing Pages contain samples of the indicated

reports.

F.1. LIST OF STUDENT RECORDS

7.1.1. GENERAL INFORMATION



GENERAL
STUDENT NAME

ABARE ANN
127 MILL 3T.
S0DUS 14551

ALLEN CRYSTAL
127 MILL ST.
SODuUsS 14551

ALLEN MATTHEW
127 MILL ST.
S0DuUs 14551

BARCLAY TINA
1223 MILL ST.
50DUS 14551

BAUMGARTNER MARE
127 MILL S7.
sUDbUS 14551

EAUMGARTNER HMICHAEL
123 MILL ST.
£0DuUs 14551

BAURER JAMES
122 MILL ST.
£0DUs 143551

ERECEER DONMA
127 MILL ST,
S0DUS 143551

BRANCH HEIDI
122 MILL ST.
$50DUS 14551

BRETT CHARITY
127 MILL ST.
S0DUS 1455

EFOWN ERISTIN
127 MILL ST.
S0DUS 145514

BROWN  TROY
122 mfkL =T.
S0DUS 14551

LULLOCE, JOHN
27 MILL S5T.
£0DUS 14551

EURNAP FENDRA
27 MILL ST.
$0DuUE 143551

INFORMATION STUDENT RECORDS

ST.NO.

21610

21465

21465

21471

L2783

22807

21476

21477

LAl =
BN L ]

iR

1173

11732

113

117Z

11=

11=

113

1132

113

11Z

11732

117z

1173

11=

BIRTH

/1770

G/1/70

7/1/70

9/1/70

7/1/70

G/1/,70

/1770

G/1/78

/1770

2/1/70

/1770

/177

/1770

FHONE

483-9999

4839999

4BT-9999

4BI-9999

483E-9959

483-5999

483~9997

4835959

48T-9995

48T-9555

4B3I-9999

48T-3999

SEX

F

n

m



?.1.2. STUDENT COURSE REGUEST LIST



STUDENT COURSE REQUEST LIST

STUDENT NAME

ABARE ANN
701 505

ALLEN CRYSTAL
701 410

ALLEN MATTHEW

701 410 =

EARCLAY TINA
701 555

BAUMGARTNER MAREK
701 462

462

09

BAUMGARTNER MICHAEL

701 410

BAURER JAMES
701 60Z

BECEHER DONNA
701 635

ERANCH HEIDI
781 464

BRETT CHARITY
701 S91

EROWN ERISTIN

701 462
BROWN TROY

701 S@S
BULLOCH JOHN

701 S0@S
RURNAF HENDRA

701 &54

CASTIGLIONE JODY
7Q1 655

CASTLE THOMAS
701 404

CLEVELAND GREGDRY
701 462

COEE MICHAEL
701 653

CONROW DONNA
781 <51

a7

404 =

404

1]
4]
&

404

GR

08

L Ia9

LOIa9

404

462

204

@7

a7

ST.NO.

21610

209 105

214635
186 7=

21465
185 6

AmET o
UM Dl P

08 204

AnE=

204 105

21471
294 1035

278>
I8 204

22807

205 105

ooEE7

06 106

21476

203 185

@565

206 106

21477
206 106
22587

07 204

22677

404 207

21481
105 &6
22560

204 1035

22627

204 103

a—amnd

ooEa
286 1

Be

&

g2 7

A

q
3
~

204 10% o



F.2. CONFLICT MATRIX



SRS NAFE
ENG 12

EMG 11-2
ENG 113
~FEMNGLISH
8% IMD STD
AM 8TD =
LAk

MATH 12~1
METH 122
MATH CRES
COMF FRGE 4
COMP~aWAaRE
ADY BIO
FHYSICS 2
BIOLOGY =
SFAM 1

OFF FROCED
AECT

BUS AW
FER TYFIRNG
MECH DWG
FHOTOG
YEARBOOK
CON BAND
CON CHOIR
FE 1112
FE 918

FE BOCES
DR ED TH
DR ED TH

- EYOH

COMFLLICT

CODE

1

9
13@
132
167
2B
2@l
pdrije
250

SRR D
aledald

10e
z@1
206
410
451
455
462

=P
jwifa

&HA4
&AE
H54
&H55
7RG
7@
TaR
775G
71

70

MATRIK FOR

Tally

jas!

oo e et e

3

i,

S e N e e e R

COUR

e

108



CRo NAaME

ENG 12
ENG 112
ENG 11-7
WRIT LAE
WRIT 1112
READING 10
READ 11-12
AM BTD 2
AM BTD =

E CUL &
LAW
AMEF
MATH ;
MATH CRS 1
COMEP--AWaRE
CHEM 2
SFan 1

FER TYFING
WORD FROC
AFF CERAM
BAS CERAM
AFF WOOD
ARCH DWE
MECH DWE 2
CH CARE 1
STUDIO ART
FHOTOE

CON CHOIR
FE 11-12
FE 910

FE BUOCES
DR ED TH
DR ED TH
HEALTH 11
IZ!:‘ S Y C.’ |‘|
BOCES

5TD 3
CRE =

Fr

COMFLTET

CODE

@4
86
518

S5E

:::J

&HIEBE
&G

&S

TR
71
7Oz
750
731
FFG
7
FE1

MATRIX

FOR COURSE

TallyY

4

-
i TN Rl I B S O S B S P

O 0 B B S Y

P el 0 B B 0 B i IR

L
~G

il



2.

=

o

COURSE TALLIES LIST



S0DUS
STUDENT TALLY OF COURSES OFFERED

GR GR GR GR

COURSE CODE TOTAL 9 10 11 12
ENG 12 1 91 0 ) ] 91
ENG 11-2 2 78 0 2 68 8
ENG 11-7 = 57 0 7 17
ENG 10-2 4 87 3 = 1 0
ENG 10-7 5 57 13 40 4 0
ENG 9-2 6 100 98 2 ) 0
ENG 9-2 7 44 46 ) ) 0
AF ENGLISH 9 12 ) 1) ) 12
WRITING 1Z S0 1 0 5] ) 1
WRITING 11 S1 7 1) 2 5 1]
WRIT LAE sC 80 4% 4 [ B
WRIT 11-12 53 11 1) 1 8 2
READING 11 71 ] 0 ) 5 )
READING 1@ 72 25 2 21 [ 2
READING < 7= 44 42 2 [ 5]
READ 11-12 74 10 o 1 8 1
55 IND STD 100 11 0 7, ) 11
AM 37D =2 101 Es] 0 ) 69 6
AM STD = 102 42 0 1 nz 2
E CUL 3T 2 10% ] 2 81 2 o
E CUL 5T = 104 56 8 44 4 1
AFR-ASIA = 105 100 100 7, ) 1,
AFR-K5Ia = 106 sz 43 = 1 1,
LAW 107 15 0 ) 2 1=
AMER 5TD - 110 18 ) ) s 16
MATH 12-1 200 15 ? 7] ) 15
MATH 1Z-2 201 25 0 7] g 17
MATH CR5 = bl o 52 0 8 6 8
MATH CR3 = Pl 5 S6 7 46 ot )
MATH CRS 1 204 10= 7z 2 = 1
M&ATH -1 205 47 6 10 ) 1
GEN MATH 206 5 5 4 ) 1,
C FREF M 207 5 2 2 1 ]
COMFP FRG 4 250 b ] 1) 1 5
COMF FROG 251 1 1] 1) 1 5]
COMP FRG 2 252 12 1] o 6 4
COMF FRG 1 patans 15 1 10 bt 1
COMP-AWARE 255 48 1 14 11 oz
ADV EIO 21 5] 1) 15 &
FHYSICS =2 alr) 1] ] @ 20
CHEM 2 54 1] oz 2 g
BIOLOGY 2 57 1] 41 16 1)
BI0OLOGY = 1z 1 8 1] e
ER 5CI X I 9 1) 4] 0
sCI $-=I &4 &1 s ) 1)
S5CI 9-3 61 54 5 1 1
FREMCH = 1z ) 2 10 1)
FREMNCH 2 24 " 23 1 0
FRENCH 1 404 6 a1 I 1 1
SFAN = 407 16 0 7 7 2
SFAN 2 408 18 1 16 1 %)
SFAN 1 410 e 35 1 1 2
OFF FROCED 451 16 @ ] ] 16

N we KA



HUL

BUS LAW
SHRYT/TRANS
SHRT TH
BUS DYN
ADV EKEYED
FER TYFPING
WORD FROC
rEY—-COM
AFF CERAM
BAS CERAM
AFF METAL
BAS METAL
AFF WOOD
BAS WOOD
ARCH DWG
MECH DWG
MECH DWG 2
ADV CLOTH
BAS SEWING
FAM MEAL
BAS FOODS
CH CARE 2
CH CARE 1
HOME EC 1
ART IND ST
DWF/FTNG
STUDIO ART
FHOTOG
YEAREBOO!
CON EBEAND
CON CHOIR
HE CHOIR
FE 11-12
FE 9-10

FE BOCES
DR ED TH
DR ED TH
HEALTH 11
HEALTH 11
FSYCH
BOCES AM
BOCES FM
LUNCH 7E

ha R
455
457
458
4359
460
462
467
464
S0
S01
Sez
S03
S04
S0S
Sa6
S5a7
510
550
551
552

[ el
po' e B

ss4
555
556
600
601
603
604
605
654
555
656
700
701
702
750
751
770
772
790
900
901
999

101

3]

3

]
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2.4,

COURSE LIST



COURSE LIST - SODUS

CODE SEC SEATS SEM FD DAYS MET DESCRIFTION ROOM TCH FER

1 1 200 3 11 MTWRF ENG 12 N 1 8
2 1 35 = S MTURF ENG 11-2 125 S S
2 1 o = & HMTWRF ENG 11-C 128 S S
2 2 S z 7 MTWRF ENG 11-2 125 1 6
2 2 =9 = 38 “TWRF ENG 11-2 125 6
2 3 I35 z 9 MTWRF ENG 11-2 125 8 7
2 3 35 3 10 MTWRF ENG 11-2 125 8 8
2 4 39 3 13 MTWRF ENG 11-2 125 2 10
3 1 35 3 4 MTWRF ENG 11-3 125 8 4
3 2 35 3 3 MTWRF "ENG 11-3 125 8 3
3 3 35 3 12 MTWRF ENG 11-3 125 & 9
4 1 S I 7 MTWRF ENG 10-2 129 4 )
4 1 5 3 8 MTWRF ENG 10-2 129 4 )
4 2 35 3 4 MTWRF ENG 10-2 123 4 4
4 3 35 = 9 MTWRF ENG 10-2 129 9 7
4 3 35 Z 10 MTWRF ENG 10-2 129 9 7
4 4 35 3 13 MTWRF ENG 10-2 129 9 10
S 1 33 3 S MTWRF ENG 10-3 220 3 S
S 1 35S Y3 =) MTWRF ENG 10-3 220 3- S
S 2 35 = &t MTWRF ENG 10-3 129 9 3
S 3 3S 3 12 MTWRF ENG 10-3 129 9 9
) 1 35S 3 3 MTWRF ENG 9-2 220 10 3
) 2 35S z 7 MTWRF ENG 9-2 220 10 é
[ 2 35 I 8 MTWRF ENG 9-2 220 10 é
) 3 39 3 13 MTWRF ENG 9-2 219 S 10
) 4 Z3 o 12 MTWRF ENG 9-2 220 S 9
) S 33 3 9 MTWRF ENG 9-2 220 3 7
) S 35 3 10 MTWRF ENG 9-2 220 3 7
7 1 Kt 3 S MTWRF ENG 9-3 129 4 S
7 1 35 3 ) MTWRF ENG 9-3 129 4 S
7 2 35 3 4 MTWRF ENG 9-3 220 10 4
7 3 35 3 13 MTWRF ENG 9-3 123 4 10
9 1 20 3 11 MTWRF AP ENGLISH 129 9 8



?.5. RESULTS — TRIAL AND FINAL RUN

-2
-/ L



RUN - F1Ii
RESULTE FOK UkaDL %

FULL SCHEDULES - 157
FARTIAL SUHEDULES -~ ©
IRR CONFLICTS - 0
TOTAL - 157

S1TUDY HALL Cutldr

187 SEM LUHEDULE

1 V] v U "]
: V] 7] v 74
o & AN ¢ 2

4 16 16 le 16
S =9 60 25 60
6 48 79 4 79
7 46 Z0 44 30
34 40 >4 44 24
9 21 0 S | 30
10 10 g 1w Q
11 1 0 1 30
12 47 (=) 47 14
1= 17 22 17 17

2ND SEM SCHEDULL

1 i} o 3] 74
2 114 @ 1] o
3 4 S 4 27
4 18 18 14 18
o 2% o4 23 54
6 42 73 4. 73
7 o7 41 57 41
8 51 25 51 35
9 31 & 31 30
10 10 9 10 T
11 1 Z0 1 30
2 48 g 48 15
% 16 21 16 16

NORTIER STEFHANIE

]

]
5
16
29
48
47
41
34

1=

30

22

10
12
S5
74
41
35
30

-8 =9

2

FARTIAL SCHEDULE - CUURSE 103 IS

IST SEM SCHEDULL.

1 ) 7] W o ]
2 654 74 654 7] 654
& 455 454 550 45 453
4 4 4 4 4 4
] 9y Y9 A Y4 999
6 "] 71} 7] "] o
7 403 403 40 403 403
g 40Z 40@= 4@ 403Z 403
9 203 203 20Z z20Z 203

10 202 203 20z 20=
11 305 305 0% 305
12 700 305 70u 385
13 ] %] 7} ]

203
305

NOT SCHEDULED



Z2ND SEM SCHEDULE

i %] %]} @ %] %]
2 654 1] Lo4 %] 654
3 o3 45 453 457 453
4 4 4 4 4 4
£, Y99 Y99 Y9G 999 999
o V4] 2] (1 74 7]
7 407 4 . At 407 403
G 407 407 A 497 403
v i 1 I s SO ZUA 20Z
10 207Z Y2 R 207 20=
11 309 RV aus 209 30%
12 700 205 UL 209 700
13 %] ("3} 1] %] %}

RHINE DAVID
FARTIAL SCHEDULE - COURSE 463 1S

18T SEM SCHEDULE

1 ) ) ) ) )
2 654 @ 654 ® 654
3103 103 18T 183 103
4 )] 0 ) ) ]
5 ) ) ) ) )
& 999 999 999 999 999
7 4 4 4 4 4
8 4 4 4 4 4
9 203 203 @3 203 283
16 207 203 203 207 203
11 303 el 3ex 383 303
2 305 @3 305 303 )
30305 @S e IS 305
2ND SEM SCHEDULL.
1 ) ) ) ) )
2 654 0 654 @ 654
3183 18T 163 103 103
4 ) %) 7 ) )
5 ) ) 0 ) )
& 999 999 999 999 999
7 4 4 4 4 4
8 4 4 4 4 4
9 207 L3 Ls8i 205 203

10 207Z 20% 2835 20% 203
11 383 0z 307 303 383
12 30% 30z S0 AT e
13 305 R} 309 J05 305

NOT SCHEDULED



VANDE BUGART | ATRIN
FARKTIAL SCHEDULE -~ COURSE 303 IS NOT SCHEDULED

15T SEM SCHEDULE

1 2 U %] 7] 7]
= 7] 1] %] 7] 7]
= 107 v’ 1w 105 103
4 ] U @ 74] 7]
S 7] Y Iy V4] 7]
6 Q9 EATE Wavay) Q99 999
7 4@ 400 40 4072 403
8 40 4 b 405 40=
9 =04 24 JaRY 204 204
10 204 cud =04 204 204
11 701 v 701 7] "]
12 I ) 6V LG 6035 603
3 4 4 4 4 4
2ND SEM SCHELULE
1 7] v 7] (7} 7]
2 7] v %3] 7] 7]
2 105 1v_ 1.5 103 103
4 7] V] v 7] 7]
S 7] 73} 14} 7] 7]
6 999 A Q7 999 999
7 4@ 4.5 44 405 403
8 403 407 44.% 403 403
9 204 204 204 204 204
10 204 204 204 204 204
11 701 7] 701 2 701
12 60535 607 603 603 . 683
13 4 4 4 4 - 4

RUN — FINAL
RESULTS FOR GRADE 10

FULL SCHEDULES - 124
FARTIAL SCHEDULES - 3
IRR CONFLICTS - 0
TOTAL - 127

STUDY HALL COUNT

15T SEM SCHEDULE

1 @ v (%) 7} ]
2 ) v ] ) )
3 4 1¢ 4 16 16
4 2T 14 o 15 24
5 25 ey 25 21 21
6 25 ! 25 21 21
7 N P A 25 28
8 7 Y Y 2 32
9 30 =Yy A7) 2 36
10 29 e 29 28 35
11 8 A4 8 34 34
2 2 16 s 19 45

13 33 44 23 33 44
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654
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2

2
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202

SEM
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654
253
303
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-

-
-

999

NEB S

N
8

SCHEDULE
v
g
17
14
]

IRSTEN

17
14
20
20
z4
28
32

-
-t

34
20

31

8
S0

42

SCHEDULE - COURSE 101 IS

SCHEDULE

@
%]
T

78u
T

AT

-

QLo
"]
4
776

202

SCHEDULE

(7
@
253
700
z0:
30%

T

995

%]
654
283

1,
~ et

"]
654
253
203
Z0%
0=

2

2

a

999

%]
0

253

700
03

203

799
%]
"]
770
202

253
700
03

g m r
Pl "4 e

999

]
654
253

]

. 303
3083

999
)

)
770
202

NOT SCHEDULED



CAMFBELL WILL IAM

303 15 NOT SCHEDULED

FART IAL SCHE bULL COURSE
15T SEM SCHe CULE
1 "4} g ! "] 7]
. 74 g ] 74 "4}
A 1] /o K 770 770
4 7] 7ol 03] 700 "4}
S "4} U Y 74 "4}
& 999 G- A 999 999
7 202 A “yu 202 202
8 202 20 {7 DS 202 202
9 2 = < 2 2
10 2 e 2 2 2
11 "4} 7] o o o
12 "4} 7.} "4} o 7]
13 101 1091 101 101 101
2ND SEM SCHLDULLE.
i "4} 5] "4} o "4}
2 7] Q 7] o "}
) %} %} 7] 7] "4}
4 "4} 760 "4} 700 700
S "4} 1%} o o "4}
& 999 AT 2499 99 999
7 20 us Sy 202 202
g 202 S P 202 202 202
9 2 iy 2 2 2
10 2 2 2 2- 2
11 @ 4] "4} Q "4}
12 910 510 510 510 510
3 101 181 io1 101 101

DEFAUL KENNETH
FARTIAL SCHELULE

16T SEM SCHEDULL

1 %] (%)
2 ] %]
& 101 [N
4 (7] v
S 7/ 700
& 7] 700
7 202 sl
8 202 202
9 2 2
10 2 2
i1 "4} "]
12 A b "]
13 305 305

- COURSE 999 1S

202
202

(LN SESEN

NOT SCHEDULED



ZND SEM SCHEDULE

1 ] ® 0 ]} )]
2 @ 7] 0 ] )]
S 101 101 101 101 101
4 1) 7)) 1] ]} )]
5 1) 700 74 700 700
6 )} 70 740 700 700
7 202 ol 2L z02 202
8 20z 20 2u 202 202
g 2 o z 2 2
10 2 K o 2 2
11 ] ] ® )} 1]
12 305 ] 05 )] 1]
13 305 305 =5 305 305

RUN - FINAL
RESULTS FOR GRADE 11

FULL SCHEDULLS - 106

FARTIAL SCHEDULES - 3

IRR CONFLICTS -0
TOTAL - 109
STUDY HALL COUNT

18T SEM SCHEDULE
1 [ W @ 0 o
2 o 1) X} "] 1)
3 15 & 15 6 <o
4 38 27 38 27 47
5 16 4 16 4 16
b 29 1 29 T 7 T2
7 15 20 1% 20 15
8 (1)} & 0 5 o
9 26 2 26 22 26
10 27 27 27 23 27
11 50 57 50 53 53
12 17 5 17 15 23
1% 8 8 3 8 8
2ND SEM SCHEDULE
1 [ ) @ )} )]
2 )} v @ 7} 1]
) 15 18 15 18 15
4 56 =7 54 27 44
5 34 4 29 4 4
6 47 17 42 17 17
7 21 20 21 20 20
8 6 =, 6 5 5
9 26 22 26 22 22
10 27 PN 27 23 23
11 49 52 49 52 49
12 16 =8 16 28 25
13 8 8 8 8 8



HURER RI1CHrARD

FART1AL SuiibbDULE - COURSE 900 1S NOT SCHEDULED

18T SEM SCHEDULL

1 110 110 110 110 110
Py ("} ) v 7] "4}
) ] ] (%] 7] o
4 (%} ] %] 7] "}
o 995 Y'Y Y99 999 999
6 7] (%} %] @ ]
7 @ /vl %] 701 "4}
a8 %] /01 %] 701 "4}
9 S04 o4 S04 04 S04
10 ©04 S04 w4 504 504
i1 1 1 1 b 1
12 3 3 3 3 3
13 @ "] "4} @ 74}
2ND SEM SCHEDULE

1 110 110 110 110 110
2 @ 7] @ @ 74}
3 7] 7] @ @ @
4 @ "4} "4} @ 2]
S 999 999 999 999 999
6 "] "] @ @ "4}
7 @ 701 @ 701 701
8 ") /di @ 701 701
9 @ "4} @ 4] "]
10 "] @ @ @ "4}
11 1 1 1 1 1
12 = 3 3 3 3
13 @ Q @ 7] "4}
MOON k. IM

FARTIAL SCHEDULt — COURSE 999 1S NOT SCHEDULED

1ST SEM SCHEDULE

1 ] ] e @ )
2 ] e e ] )
3 457 457 457 457 457
4 ] ] "] ] ]
S ] /00 /] 700 ]
6 ] 700 @ 700 ]
7 463 46 463 463 463
8 46= 463 463 463 463
9 2 2 2 2 2
10 2 2 2 2 2
11 1 1 1 1 1
12 305 "] 03 " ]
13 303 el 303 303 303



2ND SEPM SCHEDULE

1 W v %]
< "] ] %]
3 457 4 457
4 u 4] Y
o L PASIY 750
) (74 700 75
7 46 4. 467
=} ) 4e, 46°
9 L wl =
10 . Z 2
11 1 1 1
2 7 ) v 33
3 30Z 3@3 3ID3

0O NEIL ALEXANDAR

HWe r

W
e
AN ™2

PARTIAL SCHEDULE — COURSE 999 1S

1ST SEM SCHEDULE

1 "] e ")
2 e "] e
Z 300 300 300
4 "] 300 ")
S v 700 e
6 "] 700 e
7 551 551 8551
8 551 S51 551
9 "] @ e
10 "] "] e
11 9 9 9
12 o 7] e
3 1867 107 107
2ND SEM SCHEDULE
1 o (4] "]
2 7] w a
3 200 R4 JW] 00
4 "] 200 s}
S "] 70u 750
6 "] 700 758
7 255 290 255
8 235 250 235
Q9 604 o4 604
10 604 604 604
11 9 9 9
12 "] "] e

13 187 107 107

300
300
700
700
351
551

300
300
700
700
285
235
604
604
Q
e
107

00

700
700
<205
235
604
604

187

NOT SCHEDULED



SMITH FATR1C1A

FART1AL SCHEDULE - COURSE 999 IS NOT SCHEDULED

15T SEM SCHEDULE

1 ) ) ) ) )
2 ) ) ) ) )
3 @ 770 @ 778 770
4 102 102 102 102 102
5 @ 700 o 700 o
6 o 700 @ 700 )
7 463 461 46T 463 463
8 463 467 46T 463 463
9 458 48 458 458 458
10 458 458 458 458 458
11 1 1 1 1 1
2 ) ) o ) )
12 o o o o o
2ND SEM SCHEDULE
1 ) ® o o o
2 o 0 0 o )
3 ) 0 ) ® o
4 102 1w 102 102 102
5 @ 700 750 760 700
6 @ 700 75 700 700
7 463 463 463 463 463
8 463 465 467 463 463
9 458 4583 458 458 458
106 458 458 458 458 458
11 1 1 1 1 1
12 ) ) ) ) o
13 ) ) o e ]



RUN — FINAL
RESULTS FOR GRADE 12

FULL SCHEDULES - 99
FART 1L SCHEDULES - 4
IRR CUBFLILTS - 0
TOTAL - 103

STUDY HALL CuuwMl

15T SEM SCHLE:DULE

1 o %) ;] o

= (%] v 0} "]

et 20 1& Y 16

4 47 gt 47 24

S 20 A 20 3

6 25 8 =5 8

7 29 sl =9 Z1

8 12 14 1z 14

9 41 21 41 Z1

10 59 49 5 49
11 Q "] '] 2
12 22 o4 =z 54
13 53 55 93 53
2ND SEM SCHEDULE

1 "4} 0 74 "4}

2 i} 0 "4} 7]

3 20 18 20 i8

4 48 295 48 25

9 20 e 8 2

6 25 7 13 7

7 47 A 47 zZ8

8 Z0 ey i} 21

9 41 31 41 =1

10 59 49 59 49
11 %) 4] @ i}
12 26 61 26 61
13 38 4@ 8 38

16
31
20
25
29

41
59

37
55

20
31

38

21

31
49

29
40



COURSES 1IN NUMLKICAL ORDER ARE :

CODE SEC SEAR1S SEM FD DAYS MET DESCRIPTION ROOM TCH FER ENROL

1 1 a7 3 11 MTWRF ENG 12 N 1 8 91
oy 1 A i %  MTWRF ENG 11-2 125 5 S 16
2 1 ) i’ 6 MTWRF ENG 11-2 125 s S 16
2 2 -5 7 MTWRF ENG 11-2 125 1 6 22
2 2 5 z 8 MTWRF ENG 11-2 125 1 6 22
2 3 K it 9  MTWRF ENG 11-2 125 B 7 2
2 ; Iy B 10 MTWRF ENG 11-2 125 8 8 2
2 4 oy o 13 MTWRF ENG 11-2 125 2 10 16
2 1 Ty z 4 MTWRF ENG 11-3 125 8 4 10
3 - o z Z  MTWRF ENG 11-3 125 8 3 26
ot A oy z 12 MTWRF ENG 11-3 125 6 9 21
4 1 o5 2 7  MTWRF ENG 10-2 129 4 6 16
4 1 ns 3 8 MTWRF ENG 10-2 129 4 6 16
4 z 5 3 4  MTWRF ENG 10-2 123 4 4 22
4 3 5 3 4  MTWRF ENG 10-2 129 9 4 22
4 4 ) 3 13 MTWRF ENG 10-2 129 9 10 26
5 1 i) z S MTWRF ENG 10-3 220 3 s 15
5 1 5 z 6  MTWRF ENG 10-3 220 3 5 5
S 2 i pA T MTWRF ENG 10-3 129 9 3 2
s = s S 12  MTWRF ENG 10-3 129 9 9 21
6 1 5 z Z  MTWRF ENG 9-2 220 10 z 20
6 ) ) z 7 MTWRF ENG 9-2 220 10 6 11
6 2 5 z 8 MTWRF ENG 9-2 220 10 6 11
6 z it s 15 MTWRF ENG 9-2 219 S 10 2
6 4 i i 1z MTWRF ENG 9-2 220 s 9 21
6 5 D : 9  MTWRF ENG 9-2 220 3 7 5
6 5 5 z 10 MTWRF ENG 9-2 220 3 7 S
6 6 M i 12 MTWRF ENG 9-2 220 10 3 22
7 1 5 A S5  MTWRF ENG 9-3 129 4 5 14
7 1 oo > 6  MTWRF ENG 9-3 129 4 5 14
7 2 i) ot 4 MTWRF ENG 9-3 220 10 4 is
7 = 5 b 12 MTWRF ENG 9-3 123 4 10 17
9 1 Jalv/ pd 11 MTWRF AP ENGLISH 129 9 8 12
=0 1 10 s 4 MW WRITING 12 228 1 4 1
S1 1 10 = 4 MW WRITING 11 228 1 4 4
S1 2 1u = T MW WRITING 11 228 1 3 )
52 1 1u b 3 T F WRIT LAB 228 3 3 9
S 2 9 3 4 TR WRIT LAB 228 6 4 8
52 3 9 z 5 TR WRIT LAB 228 &6 5 3
S2 3 9 z 6 TR WRIT LAB 228 6 S 3
52 4 9 z S MW WRIT LAB 228 6 S 7
S2 4 9 3 6 MW WRIT LAB 228 6 S 7
s2 S 9 z 7 MW WRIT LAB 228 6 6 6
52 5 9 z 8 MW WRIT LAB 228 &6 6 6
s2 6 9 3 12 MW WRIT LAB 222 1 9 9
s2 7 9 3 9 MW WRIT LAB 228 6 7 9
sS2 7 7 3 10 MW WRIT LAB 228 &6 7 9
S g v .o1e TTUTF WRIT LAB™ 228 3 T 97" 9
52 9 9 M 13 T F WRIT LAB 228 s 10 9
s3 1 10 z 1 TR WRIT 11-12 228 1 1 10
71 1 10 3 4 TR READING 11 209 1S 4 4
2 1 D) 3 5 T RF READING 10 207 1 5 11
72 1 ) > 6 T RF READING 1@ 207 1 s 11
72 2 pall) z 13 M WR READING 10 209 15 10 14
73 1 oy z Z M WR READING 9 207 17 3. 15
73 2 o S 4 MWF READING 9 207 17 4 12
73 3 o2 z 13 M MWR READING 9 207 17 10 13
74 1 5 = 1 MWF READ 11-12 228 15 1 9



100
101
101
101
101
101
102
1@z
10~
102
100
107
192

104
104
104
105
185
185
185
105
185
185
106
186
106
106
187
110
200
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20z
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AFR-ASIA
LAW
AMER STD 3
MATH 12-1
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MATH 12-2
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
MATH CRS
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303
30Z
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0SS
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0SS
A" o
306
207
307
a7
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402
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COMP PRG 1
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COMP—AWARE
COMF—-AWARE
COMP-AWARE
COMP—-AWARE
COMP~-AWARE

FHYSICS
PHYSICS
CHEM
CHEM
CHEM
CHEM
CHEM
CHEM
CHEM
BIOLOGY
BIOLOGY
BIOLOGY
BIOLOGY
8I10LOGY
BIOLOGY
BIOLOGY
BIOLOGY
ER SCI
ER SCI
ER SCI
ER SCI
SCI
SCI
SCI1
sCi1
SCI
SCI1
SCI
sCI
FRENCH
FRENCH
FRENCH
FRENCH
FRENCH
FRENCH
SFAN
SPAN
SPAN
SPAN
SPAN
SPAN
SPAN
OFF PROCED
OFF PROCED
ACCT

BUS LAW
BUS LAW
SHRT/TRANS
SHRT TH
SHRT TH
BUS DYN
ADV KEYBD

VOO0 90 f 000

HHEEENNURENNUAWEWAAWAARWANNDNTIDDWUNNNNNNNNNNNNRDNNND
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119
113
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Y T Y T VRN TER VTING —TTY™"c0 3 15
462 1 | 1 8 MTWRF PER TYPING 119 60 [-3 15
462 2 TO 2 S MTWRF PER TYPING 119 60 S 12
462 2 -0 = 6 MTWRF PER TYPING 119 60 S 12
46 1 1) 3 7 MTWRF WORD PROC 121 61 [-3 14
463 1 -0 2 8 MTWRF WORD PROC 121 61 [-3 14
464 1 p ) 3 13 MTWRF KEY-COM 119 60 10 19
444 < /] 3 4 MTWRF KEY-COM 119 60 4 19
500 1 e 2 7  MTWRF APP CERAM 135 66 6 12
S00 1 e 2 8 MTWRF APP CERAM 135 66 6 12
s00 > 0 2 13 MTWRF APP CERAM 135 66 10 12
S01 1 20 1 7 MTWRF BAS CERAM 135 [-Y-3 6 15
<01 1 20 1 8 MTWRF BAS CERAM 135 [-Y- 6 15
S01 2 pad 4] 1 13 MTWRF BAS CERAM 135 [-Y-3 10 16
k=178 1 20 2 Q MTWRF AFP METAL 133 S 7 B
S0 1 20 2 10 MTWRF APP METAL 133 65 7 8
S0z 2 20 2 11 MTWRF APP METAL 133 63 B Q
S0 1 2 2 3 MTWRFE BAS METAL 133 65 3 13
S03 2 0 2 4  MTWRF BAS METAL 133 65 4 14
s03 3 0 2 S MTWRF BAS METAL 133 65 5 11
03 N 20 2 =3 MTWRF BAS METAL 133 63 S 11
S04 1 =0 1 9 MTWRF APP WOOD 135 67 7 Q9
S04 1 20 1 10 MTWRF APP WOOD 135 67 7 9
S04 2 20 1 11 MTWRF APP WOOD 135 67 B B
=" = 1 20 1 3 MTWRF BAS WO0OOD 135 67 3 11
S0S 2 29 1 4 MTWRF BAS WOOD 13 67 4 16
S0S 3 25 1 S MTWRF BAS WOOD 135 67 S 15
S0S 3 25 1 6 MTWRF BAS WOOD 135 67 S 15
S0é6 1 25 1 12 MTWRF ARCH DWG 131 bb6 Q9 4
S07 1 Lo = 3 MTWRF MECH DWG 131 [-Y- 3 16
07 2 Pl Z S MTWRF MECH DWG 131 66 =1 12
S07 2 2S5 3 6 MTWRF MECH DWG 131 66 S 12
se7 z =S Z 11 MTWRF MECH DWG 131 66 B 16
S10 1 2S5 2 12 MTWRF MECH DWG 2 131 [-Y-) 9 S
SS0 1 S 2 7 MTWRF ADV CLOTH HH 70 [-3 11
S50 1 2SS 2 8 MTWRF ADV CLOTH H 70 - 11
oS 1 =S 1 7 MTWRF BAS SEWIkG - H 70 - .14
oSS 1 25 1 8 MTWRF BAS SEWING B ¢ 7 [-3 14
=t} 1 29 2 12 MTWRF FAM MEAL -H 70 9 <2
pt} 1 25 1 12 MTWRF BAS FOODS H 70 9 13
s54 1 25 2 9  MTWRF CH CARE 2 H 70 7 14
554 1 25 2 18 MTWRF CH CARE 2 H 70 7 14
ss5 1 25 1 9  MTWRF CH CARE 1 H 7@ 7" 15
S95 1 25 1 10 MTWRF CH CARE 1 <H 70 7 15
SS6 1 25 3 3 MTWRF HOME EC 1 H 70 3 2
600 1 253 S  MTWRF ART IND ST 223 52 5 2
600 1 25 3 6 MTWRF ART IND ST 223 S92 S 2
601 1 o5 = S MTWRF DWG/PTNG 223 52 5 7
601 1 29 X 6 MTWRF DWP/PTNG 223 52 S 7
603 1 o5 = 3 MTWRF STUDIO ART 223 52 3 14
603 > o5 T 12 MIWRF STUDIO ART 223 52 9 16
604 1 25 1 7  MTWRF PHOTOG 223 52 6 9
604 1 5 1 8 MTWRF PHOTOG  223. 52 6 9
604 2 o5 2 9  MTWRF PHOTOG 223 52 7 10
604 2 25 2 1@ MTWRF PHOTOE 223 52 7 18
604 z 75 1 13 MTWRF PHOTOE 223 S2 10 B
604 P o5 > 13 MTWRF PHOTOE 223 S2 10 B
605 1 5 1 3 TRF YEARBOOK 209 & 3 10
605 1 s 2 3 TR YEARBOOK 223 & s ie
654 1 5 0z 2 MWF CON BAND AUD 7S 2 57
6393 1 IS 3 1 MT RF CON CHOIR AUD - 76 1 1S
656 1 30 z 2 T HB CHOIR AUD 74 2 14
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BYM
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9.6. STUDENT SCHEDULES



STUDENT NAME: AEBARE ANN

ID : 21610
GRADE: Q
FERIOD Davys COURSE ROOM SEM TEACHER CODE
= MW F FE 9-10 GYM 2 80 701
I M W FE 9-10 GYM 1 =] 701
5 MTWRF FEF TYFING 119 2 60 467
5 MTWRF BEAS WOOD 5 1 67 505
6 MTWRF ENG 9-2 220 3 10 6
7 MTWRF LUNCH 7E C&F T 99 959
8 MTWRF AFR-ASIA T b 3 23 105
9 MTWRF MATH 9-3 217 z 37 205
10 MTWRF SC1 9-2 103 3 49 308
STUDENT NAME: ALLEN CRYSTAL
ID : 21865
GRADE: 9
FPERIOD DAYS COURSE ROOM SEM TEACHER CODE
3 M WR READING 9 207 = 17 73
3 T F WRIT LAE 228 z 3 52
4 MTWRF SFAN 1 227 3 s6 410
5 MTWRF LUNCH SE CAF 3 99 999
6 MTWRF SC1 9-3 103 3 84 309
7 MTWRF MATH 9-3 217 3 37 205
8 MTWRF AFR-ASIA 3 215 3 22 106
9 TR PE 9-10 GYM 2 80 701
9 T RF PE 9-10 GYM 1 80 701
10 MTWRF ENG 9-3 123 3 4 7
3STUDENT NAME: ALLEN MATTHEW
ID : 21465
GRADE: 9
ERIOD  DAYS COURSE ROOM SEM TEACHER CODE
3 MTWRF MATH CRS 1 224 3 32 204
4 MTWRF SFAN 1 227 3 56 410
) T RF PE 9-10 GYM 2 80 701
b TR FE 9-10 GYM 1 80 701
7 MTWRF LUNCH 7A CAF 3 99 999
7 MTWRF ER SCI R 108 3 45 307
8 MTWRF ER SCI R 108 3 45 307
9 MTWRF AFR-ASIA 2 215 3 23 105
10 MTWRF ENG 9-2 220 3 3 6



?.7. COURSE CLASS LISTS



SLASS LI1ST COURSE 85 IND STD
NUMBER 106 SEC 1
FERIOD G

.
:
.
:
o
:
DEYS 2 MTWRF
H
.
:
.
:

o

SEM
ROOM
TEACHER

ID# GRADE STUDENT MNaME

19771 12 CllAabuURDy CHRISTORH
19502 12 Ll R DAlWN
18778 1% HEAYNES JERRY
19566 1% MILLON DEMISE
19854 12 FATOHETT THUOMAS
19485 12 FETERSEN FAUL
19974 13 FIaZZo JOHN
192805 12 SHULTZ MARY
19713 12 SMITH SCOTT
19820 12 VELENCE CHARLES
192635 13 Woon J MICHAEL




1@. PROGRAM LISTINGS

18.1. ENTSTUDDATA



FROGRAM ENTSTUDDATA:

CHEEEKERER XN EREEREEEEEERERFEERERERRREEEEEEE R RRRFEREEERRRERREEFHE ST R £ N)

(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(%
(x
(%
(%
(%
(%
L
(%
(%
€
(*
(3
(€3
(%
(%
(%
(%

(%

THIS FROGRAM ALLOWS THE USER TO CREATE, AND UFDATE ALL STUDENT
INFORMATION.

FILES USED
- 8T:CRSREC (BRADE)

UNITS USED
= UNIT ONE (IN SYSTEM.LIERARY)
THIS UNIT CONTAINS SOME SUBROUTINES USED RY OFTIONS GNE
AND TWO OF THE FROGRAM.

OFTIONS
1. OFEN » NEW FILE FOR THE FIRST TIME.

2. USE AN EXISTING FILE TO ENTER AL CHANGE STUDENT IMFGRMATION
1. RETRIEWEZ A STUDENT LIST FROM™ A FILE.
2. BAYE A STUDENT LIST TO A& FILZ.

. ADD A STUDENT.

. DELETE A STUDENT.

. CHANGE STUDENT DATA.

. BUERY LIST RBY STUDENT MNAME.

7. SEWMD LIST OF STUDENT COURSE SEQULST RECORDS TO FRINMTER.

8. SEND LIST OF GENERAL IMFORMATION RECORDS TO FRINTEER.

?. RETURN TO MAIN FROGFAM.

o b i

Z. USE AN EXISTING FILE TO ENTEFR =D CHANGE COURSE RECGFoZ.
1. RETRIEVE &~ STUDENT LIST FROM A~ FILE.

. 347E A STUDENT LIST TO A FILE.

. LHANGE OR ADD STUDEMT COURSE RECUESTE.

. QUERY LIST EY STUDENT NAME.

. SENRD LIST OF STUDEMNT COURSE R=UueEST TO FRILIMITER.

. RETURM TO MAIN MENU.

[Ex & ST

4. EX1T FROGRAM.
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*)
*)
*)
*)
*)
*)
*)
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*)
*)
*)
)
#
*)
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*)
)
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*)
*)
*
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UZSES ONE3:

FROCEDURE OFTIONL:
(% ALLOWS USEF 1O OFEM A FILE FOR fHE FISsT TIMC AND EMTER STUZENT

INFORMATION <)

VAR FLAG : INTEGER: i» “CWRITE FILE IF 1 0+
CH : CHAR: (¥ - OR N ANSWER *)
BEGIN

FAGE (OUTFUT)

HEADL
HEADZ

:= NILg
:= NIL:



P LIMNMORHLIE COry )y H
REFEAT
NEW (STNODE) §
NEW ( GENNODE ) &
SETUF (GR) ;
GOTOXY (B,1) ;
WRITELN( WHEN YOU WISH TO EXIT ENTER STOF‘);
GETDATA (GR, STNODE , GENNODE) §
UNTIL STNODE*.STUDNAM = 'STOF’;
FAGE (QUTFUT) ;
GATOXY (B,5) :
WRITELN('DO YOU WISH TO SAVE THIS TO # FILE?');
WRITELN('ENTER ¢ Y OR N ) : i
GOTOXY (20 ,6) 3
READLN (CH) &
IF CH = 'Y’
THEN
BEGIN

FLAG := 1

OFENF ILE (GR,FLAG) :

FILEIT (HEAD1,HEAD2) ;

END;
FAGE (QUTFUT) ;
GOTOXY (B,5) 3
WRITELN('DO YOU WISH TO ENTER NEW INFORMATION FOR & DIFFERENT GARADE )
WRITELM( EMTER ( Y OR N ) = oY
GOTOXY (20,6) &
READLN (CH) 3
IF CH = "Y*
THEN OFTION1:
END;

FROCEDURE MEMUOFZ (VAR NUMEBEFR : INTEGER) 3
(= MEMU FOR OFTION #2 =«

BEGIM
FAGE (QUTFUT) 3

GOTOXY (30,1) ;

WRITELN( 'STUDENT LIST OFTIONS ) ;

GOTOXY (12,703

WRITELN('i. RETRIEVE = STUDENT LIST FROM & FILE. )3

GOTOXY (12,5) ;

WRITELN( 2. SAVE & STUDENT LIST TO A FILE. 1

GOTOXY (12,7) 3

WRITELN( . ADD A STUDENT. ‘) ;

GOTOXY (12,9) 3

WRITELM (4. DELETE » STUDENT. )3

GOTOXY (12,117

WRITELN( S. CHAMGE STUDENT DATA):

GOTOXY (12,173 ¢

WRITELN( 6. QUERY L1ST BY STUDENT MAME. )

GOTOXY (12,15 %

WRITELN( 7. SEND LIST OF STUDENT COURSE REGUEST WECORLS TO FRINTES. ')
GOTOXY (12,170 3

WRITELN{ 8. SEND LIST OF GENERAL INFORMATION RECORDS TO PRINTER.
GOTOXY (12,19 3

WRITELNG 9. RETURMN TO MAIN MEML. ") ;

GOTOXY(15,21) %

WRITELN(‘ENTER A MUMBER FROM 1 TO 97):

GOTOXY (15,22 3

WRITELN( ‘WHICH OFTION : or

GOTOXY (32,22) 3

READLN (NUMEER) 1

WHILE (NUMEER - 1 ) OR (NUMEER > %) DO
BEGIN



GOTOXY(18,23) 3
WRITELN('YOU MUST SELECT A NUMEER FROM 1 TO 9°);
GOTOXY (Z2,22);
READLN (MUMEER) 3
END
END3

FROCEDURE FETCHIT;
(¥ GETS STUDENT COURSE RECORDS AND GENERAL INFORMATION RECORDS AND
STOREE THEM IN LINKED LISTS #)

VAR FLAG : INTEGER;: (¥ RESET FILE IF @ %)
BEGIN

FLAG := @;

HEAD1 := NIL;

HEADZ := NILj;

FAGE (OUTFUT) 3
FINDGRADE (GR) 3
OFENFILE(GR,FLAG) ;

WHILE NOT EOF (STREC) DO

BEGIN
NEW (STNODE) 3
STNODE™ := STREC™;
IF HEAD1 = NIL
THEN HEADi1 := STNODE
ELSE INSERTST (HEAD1,STNODE} ;
GET(STREC)
END3:

CLOSE(STREC) 3
WHILE NOT EOF <(GENREC) DO

BEGIMN
MEW (GENNODE) 3
GENNODE - := GENREC ;3
IF HEADZ = NIL
THEN HEADZ := GENNODE

ELSE INSERTGEN (HEADZ,GENNODE) 3
GET (GENREC)
END;:
CLOSE (GENREC) 3

EMD3

FROCEDURE ADDST:
(¥ ADD A STUDEMT RECORD TO THE LIST =)

BEGIN
NEW (STNODE) 3
NEW (GENNODE? 3
FAGE (OUTFUT) 3
FINDGRADE (GR7 3
SETUF (GRD 3
GETDATA (GR, STNODE , GENNODE)
END3

FROCEDURE FINDSTNODE (VAR LOOKAHEAD,CHASER, ITEM :FOINT1; vaRk TEST : BOC_EAN)
(» LOCATES A STUDENT COURSE REGUEST RECORD %)

BEGIN
WHILE (LOOKAHEAD - NIL) AND (ITEM .STUDNAM > LOOKAHEAD™.STUDNAM) DC
BEGIN
CHASER := LOOKAHEAD:
LOOKAHEAD = LOOKAHEAD™.LINFK1

EiiD3



IF (LOOKAHEAD :: NIL) AND (ITEM™.STUDNAM = LOOKAHEAD .STUDNAM)

THEN ITEM™ 1= LOOKAHEAD™:
IF (LOOKAHEAD = NIL) OR (ITEM™.STUDNAM < LOOKAHEAD".STUDNAM)
THEN
BEGIN

GOTOXY (12,12) ;
WRITELN(ITEM .STUDNAM, ~ IS NOT IN THE STUDENT REQUEST LIST )3
TEST := TRUE:
WAIT:
END
END3

FROCEDURE FINDGENNODE (VAR LOOKAHEAD.CHASER,ITEM :FOINTZ: VAR TEST : EOOLEAN):

(* LOCATES A GEN INFO RECORD IN THE LIST +

BEGIN
WHILE (LOOKAHEAD - > NIL) AND (ITEM~.STUDNAM » LODKAHEAD™.STUDNAM) DO
EEGIN
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD™.LINE?D
END;:
IF (LOOKAHEAD <3 NIL) AND (ITEM*.STUDNAM = LODEAHEAD~.STULNAM)
THEN ITEM" 1= LOOKAHEAD";
IF (LOOKAHEAD = NIL) OR (ITEM™.STUDNAM | LCOLAHEAD™.STUDMM)
THEN
BEGIN
BOTOXY (10.,12) 3
WRITELN(ITEM~.STUDNAM, ~ IS NOT IN THE GENERAL INFORMATION _IST°
TEST := TRUE;
WAIT:
END
END;:

FROCEDURE WRINFO(FRONT1 :FOINT1: FRONTZ : FOINTID);
(¥ WRITES STUDPENT INFORMATION TO w SET UF SCREEN =)

BEGIN
FABE (OUTFUT) 3
SETUF (BR) 3
GOTOXY (17,6) 3
WRITELN(FRONT 1" .STUDNAM) 3
GOTOXY (17,7) 3
WRITELN(FRONT1 . STUDID) 3
GOTOXY (17,803
WRITELN (FRONT 1. GRADE) ;
GOTOXY (17,7) 1
WRITELN(FRONT 2.
GOTOXY (17,10) ;
WRITELN (FRONTZ". TOWN) 3
GOTOXY (17,11) 3
WRITELN(FRONT2". ZIF) s
GOTOXY (17.12) 3
WRITELN(FRONTZ . BIRTH) 3
GOTOXY (17,1703
WRITELM (FRONTZ. SEX) 3
GOTOXY (17,14) 3
WRITELN(FRONTZ™.HR)
GOTOXY (17,15) 3
WRITELN(FRONT 2. FHONE) ;

TREET) 3

i

END3:

)



FROCEDURE DELETEST;

(¥ DELETES A STUDENT REQUEST RECORD AND

FROM THE LIST %)

VAR FLAG1, (%
FLAGZ : BOOLEAN; (%
LOOK 1, (%
CHAS1 FOINT1; (%
Lookz, (%
CHASZ FOINTZ2; (%
ANS CHAR: (%

EEGIN

NEW (STNODE) ;
NEW ( GENNODE) ;
FAGE (QUTFUT) ;
FLAGL := FALSE;
FLAGZ := FALSE:
LOOK1 := HEAD1:
LOOKZ := HEADZ:
CHAS1 := HEAD1;
CHASZ := HEADZ:
GOTOXY (B, 1)

STUDENT INFO RECORD

CRS REGQ NODE FOUND *)
GEN INFO NODE FOUND )
CRS REQ - LOOKAHEAD %)

- CHASER *)
GEN INFO - LOOEAHEAD *)
- CHASER *)
Y OR N — ANSWER *)

WRITELN('WHAT STUDENT WOULD YOU LIKE TO DELETE?T )3

WRITELN('ENTER THE LAST NAME FIRST )3
WRITELN( 'STUDENT NAME :
GOTOXY (13,3) 3
READLN (STNODE-~. STUDNAM) 3
GENNODE™.3TUDNAM := STNMODE~.3TUDNAM;
FINDSTNODE (LOOK1,CHAS1 ,STNODE,FLAG1)
FINDGEMNNODE (LOOHZ,CHASZ , GENNODE , FLAGZ)
IF (FLAG1 = FALSE) AND (FLAGZ = FALSE)
THEM
BEGIN
WRINFO (STNODE , GENNODE) 3
GOTOXY (10,23) 3

sy

(¥ STUDENT IS IN LIST =)

WRITE( DO YOU WANT TO MAKE THE CHANGE IN THIS RECORD? «¥ OR M)

READLN (ANS) :
IF ANS = 'Y’
THEN
EBEGIN
IF HEAD1".STUDNAM =
THEN HEAD1 := LOOK1".LINk1
ELSE
EEGIN

CHAS1 . LINK1 :
LOOK 1. LINKEL =

NIL:
END;
IF HEADZ™.STUDNAM = GENNODE

THENM HEADZ :=

ELSE
EEGIN
CHASZ™.LINKZ := LOOkZ
LOOEZ™.LINKZ = NIL;
END3
FAGE (OQUTFUT) :

GOTOXY (18,3 ;

WRITELN( 'STUDENT )3

LOOEZ . LINKZ

(¥ DELETE STUDENT =)
STNODE"™.STUDNAM

LOOK 1. LINEKL;

. STUDNAM

WRITE( STNODE .STUDNAM) ;
WRITELN(® HAS BEEN DELETED )
STNODE := NIL3s
GENNODE := NILj
WAIT;

END:

END3:



FROCEDURE CHANGEDATA3:
(* ALLOWS USER TO MAKE CHANGES IS STUDENT DATA +)

VAR FLA
FLA

SST

G1,
G2
NODE ,

LOOK 1,

CHA
GGE
LOO
CHA
ANS

BEGIN
NEW (ST
NEW (BE
FAGE (O
FLAGL
FLAGZ2
LOOK 1
LOOkKZ2
CHAS1
CHASZ
GOTOXY

WRITELN( "WHAT STUDENT INFORMATION WOULD

s1
NNODE ,
K2,

S2

FOINTL;

FOINTZ:
CHAR;

NODE) 3
NNODE) 3
UTFUT) 3
:= FALSE:
FALSE;
HEAD1:
HEADZX;
HEAD1 ;
1= HEADZ:
(@a,1);

BOOLEAN;

(* CRS REQ NODE FOUND =)

(¥ BGEN INFO NODE FOUND 3
(* CRS RER — NEW NODE %)
(% - LOOEAHEAD *)
(% - CHASER *)
(¥ GEM INFO — NEW NODE =)
(* - LOOK.AHEAD* )
(% - CHASER *)
(¥ Y OR N - ANSWER *)

YGU LIKE TO CHANGE™T ')

WRITELN('ENTER THE LAST NAME FIRST )3

WRITEL
GOTOXY

N STUDENT MNAME

(15,7) 3

Y.

READLN (STNODE-". STUDNAM) 3

GENNODE . STUDNAM :=

STNODE". STLIDNAM:

FINDSTNODE (LOOF1,CHAS1,STNODRE ,FLAG1Y 3

FINDGENNODE (LOOKZ,CHA
AND

IF (FL

THEN

AG1 = FALSE)

EEGIN
WRINFO(STNODE , GENNODE) 3

GOTOXY (45,2) 3

o

52, GENNODE ,FLABZ) 3

(FLAGZ = r&LSED

WRITELN (' TO MARE CHANGES )3

GOTOXY (45..2) 3

WRITELN('REENTER ALL IMNFUORMATION®);

NEW (SSTNOLDE) 3
NEW ( GGENNODE ) 3
GOTOXY (4@.6) 3
READLN (SSTNODE ~.
GATOXY (4@, ) ;
READLN (SSTNODE * .
GOTOXY (4@.3) :

READLN (SSTNODE".

GOTOXY (4@.7) 3

READLN (GGENNODE™

GOTOXY (40,1@) ;

READLN (GGENNODE~

GOTOXY (4@,11) 3

READLN (GGENNODE-",

GOTOXW (4@.12) 3

READLMN (GGENNODE™

GOTOXY (40,12) 3

READLN (GGENNODE ™.

GOTOXY (4@,14) :

READLN (GGENNODE™

GOTOXY (40,13} 3

READLN (GGENNODE™

GOTOXY (1@,27) 3
WRITE( DO 7OU
PSR AR 3
)N IR R A ’

WANT

STUDNAM) :
STUDID) ;
GRADE) 3

.STREET) ;

- TOWN) :

ZIF) s

.BIRTH);

SEX) s

JHR) 3

. FHONE) 3

TO MAkE THE CHANGE IN THIS RECORDT (Y

ZROND

Yo



THEN
EEGIN

GGENNODE™.STUDNAM := SSTNODE™
GGENNODE™.STUDID := SSTNODE™
SSTNODE “. LINKEL1l == NIL;
GGENNODE™.LINKZ := NIL:

IF HEAD1™,STUDNAM =
THEN HEAD1 := LOOk1"™,LINK1
ELSE

BEGIN
CHAS1~.LINKE1 =
LOOK 1. LINK1 :

END3;

INSERTST (HEAD1,SSTNODE) &
IF HEAD2™.STUDNAM =
THEN HEADZ :=
ELSE
BEGIN
CHAS2™ . LINE2 1=
LOOEZ2 "L LINKEZ =
END:
INSERTGEN (HEADZ , GGENNODE ) 3
WRINFO(SSTNODE ,GGENNODE ) 3
GOTOXY (1@,2) ¢

L
NIL;

NIL:

GENNODE™
LOOF 2™ LINKZ

. STUDNAM;

. STUDID;

STNODE ™. STUDMNAM1

OO0k 1" LINK 13

"« STUDNAM

LOOK 2™ . LINFZ:

WRITELN( 'THE CHANGE HAS BEEN MADE );

WAIT:
END:
END3;

END;

FROCEDUFE BUERY;
(# DISFLAYS INFORMATION FOR ANY STULDEMT
(*
(=
(=
(%
(€
(%

VAR  FLAGL,
FLAGZ :
LOOK 1,
CHAS1 :
LOOKZ,
CHASZ

EOOLEAN:
FOINT1:
FOINTZ;

REGIN
NEW {STNODE ) 2
NEW ( GENNODE) 3
FAGE (ODUTFUT) 3
FLAGL := FALSE:
FLAGZ := FALSE;
LOOK1 := HEADL:
LOOKZ HEADZ:
CHAS1 HEADL;
CHASZ HEADD:
GOTOXY (@, 1) 3 _
WRITELN ¢ WHAT STUDENT WOULD YOU LItE
WRITELN ('ENTER THE LAST NAME FIRST':;:
WRITELN ¢ STUDENT NAME
GOTOXY (15,7)
READLN (STNODE™. STUDNAM) &
GENNODE *. STUDNAM := STNODE™.STUDNAM:
FINDSTNODE (LOOY.1 ,CHAS1 ,STNODE ,FLAGL) 3
F INDGENNODE (LOOV.2 , CHASZ , GENNODE , FLAG) §
IF (FLAG1 = FALSE) AND (FLAG2 = FALSE)

THEN

TO FINDT

~FECUESTED =)

CRS
GEN

CR3

RE@ NUDE FOUND
INFO NODE FOUMD
RE® — LOOvAHEAD
— CHASER

— LOOFAHERD
- CHASER

GEM INFO

-

")

F A 'y

¥



BEGIN
WRINFO (STNODE , GENNODE) 3
WAIT:

END;

END;

FROCEDURE SAVEIT;
(% SAVES STUDENT REGEST LIST AND GEN INFO LIST TO FILES %)

VAR FLAG : INTEGER: (¥ REWRITE FILE IF 1 %)

EBEGIN
FLAG := 1;
OFENF ILE (GR ,FLAG) ;
FILEIT(HEAD1 ,HEADZ) ;
FAGE (QUTFUT) ;
GOTOXY (1@,5) ;
WRITELN('FILE SAVED ON DISK');
WAIT:
END;

FROCEDURE OFTIONZ2:
(¥ SELECTIONS FOR OFTION #2 %)

VAR OFT : INTEGER: (¥ OFTION NUMEER =*)
BEGIN

REFEAT
FAGE (QUTFUT)
MENUOF2 (OFT)
CASE OFT OF

1 FETCHIT:

SAVEIT:

ADDST:

DELETEST:

CHANGEDATA;

QUERY:

FRINTILIST (HEAD1) ;

FRINTZLIST (HEADZ) ;

FAGE (OUTFUT) 3

LOND U B h)

END:
UNTIL OFT = 33

END:

FROCEDURE FETCHCRS:
(* LOADS STUDENT REBUEST RECORDS INTO LINEED LIST *)

BEGIN
HEAD1 := NIL3:
FAGE (OUTFUT) 3
FINDGRADE (GR) 3
RESET (STREC,CONCAT ( ‘ST: STREC " ,GR) ) ;
WHILE NOT EOF (STREC) DO
BEGIN
NEW (STNODE) 3
STNODE ™~ := STREC™:
IF HEAD1 = NIL
THEN HEAD1 := STNODE
ELSE INSERTST (HEAD1 ,STNODE) ;
GET (STREC)
END;
CLOSE (STREC) 3
END;



FROCEDURE MENUOFZ (VAR NUMEER : INTEGER);
(¥ DISFLAYS MENU FOR OFTION #7 *)

BEGIN

FAGE (BUTFUT)

GOTOXY (20,1)

WRITELN('STUDENT LIST OFTIONS )

GOTOXY (12,3) ;

WRITELN('1. RETRIEVE A STUDENT LIST FROM A FILE. ")3j
GOTOXY(12,3);

WRITELN( 2. SAVE A STUDENT LIST TO A FILE. )3
GOTOXY (12,7) 3

WRITELN( 3. CHANGE OR ADD STUDENT COURSE REQUESTS. ')3;
GOTOXY (12,9 ;

WRITELN( 4. GUERY LIST BY STUDEMT MAME. ") :

GOTOXY (12,11) 3

WRITELN(’S. SEND LIST OF STUDENT COURSE REQUEST RECORDS TO FRINTEF ')
GOTOXY (12,13) 3

WRITELN( 6. RETURN TG MAIN MENU. ") j

GOTOXY (15,21)

WRITELN( ENTER A NUMEBER FROM 1 TO 673

GOTOXY (13,22) 3

WRITELN( WHICH OFTION : s

GOTOXY (Z2,22) 3

READLN (NUMEBER) 3

WHILE (NUMEBER -2 1 ) OR (NUMEER » &) DO
BEGIN
GOTOXY (1@,27) 3
WRITELN( YOU MUST SELECT A NUMEER FROM 1 TO 6&67);
GOTOXY (Z2,22) 3
READLN (NUMEER)
END
END;

FROCEDURE FILECRS (FROMT : FOINT1):
(% STORES LIST GF STUDENT REQUEST RECORDS TO A FILE <

BEGIN

IF FRONT = NIL
THEN
BEGIN
GOTOXY (1@,12) 3
WRITELN( 'STUDENT REQUEST LIST IS EMFTY Y3

END
ELSE
BEGIN
WHILE FRONT <. NIL DO
BEGIN
STREC™ := FRONT";
STRECG™.LINH1 2= NIL;
FUT(STREC) :
FRONT := FRONT.LIMNE1
END3s
END3:
CLOSE (STREC,LOCH) 5
END3

FROCEDURE SAVECRS:
(% OFENS FILE TO SAVE COURSE LIST +#)

BEGIN
RENRITE\STREC.CDNCAT('ST:STREC',GR)):
FILECRS(IEADLY ¢



rRoc suu I FUT) 3
GOTOXY (1@,%5) ;
WRITELN('FILE SAVED ON DISK');
WAIT;
END;

FROCEDURE SETCRS:
(¥ SETS UF SCREEN FOR ENTRY OF STUDENTS COURSES *)

BEGIN

FAGE (QUTFUT) ;

GOTOXY (15,3);

WRITELN ('STUDENT COURSE INFORMATION'):
GOTOXY(@,6) ;

WRITELN ( *STUDENT NAME : ¥
GOTOXY(@,7) 3

WRITELN('STUDENT ID ¥
GOTOXY(@,8) ;

WRITELN ( ' GRADE : s

GOTOXY (@,9) ; '

WRITELN ( ' COURSE 1 : ¥

GOTOXY (@, 1@)
WRITELN ( ‘COURSE
GOTOXY(@,11) ;

)

WRITELN('COURSE = H s
GOTOXY(@,12) 3
WRITELN ('COURSE 4 H ")

GOTOXY(@,17)
WRITELN ( ' COURSE
GOTOXY (©,14);
WRITELN ( ‘COURSE & : )3
GOTOXY (@,15) 3
WRITELN ( ' COURSE
GOTOXY (@,16)

o

~|
.
~
as

WRITELN( 'COURSE 8 H s
GOTOXY(@,17) 3

WRITELN('COURSE 2 H Yi
GOTOXY (@, 18) 3

WRITELN('COURSE 16 : Y
END3;

FROCEDURE WRCRS (FRONT : FOINT1):
(¥ WRITES STURLENTS COURSES TO A SET UF SCREEM %)

EEGIN
FAGE (QUTFUT) ;

SETCRS:

GOTOXY (17,6) 3

WRITELN (FRONT™.STUDNAM) ;
GOTOXY (17 ,7):

WRITELN (FRONT.STUDID) 3
GOTOXY (17,8);

WRITELN (FRONT". GRADE) ;
BOTOXY (17,9) 3

WRITELN (FRONT.CRSREGL11)
GOTOXY (17,1@) 3

WRITELN (FRONT*.CRSREQL21)
GOTOXY (17,11) 3

WRITELN (FRONT*.CRSREDL21) 3
GOTOXY (17,12);
WRITELN (FRONT" .CRSREQL41) ;
GOTOXY (17,13);

WRITELN (FRONT*.CRSREQLS1) ;
GOTOXY (17,14)3
WRITELN (FRONT “. CRSREQL&1) 3
GOTOXY(17,15) ;3



WRITELN (FRONT-*. CRSREGL71)
GOTOXY (17,16) 3
WRITELN (FRONT. CRSREQLBI)
GOTOXY (17,17) 3
WRITELN (FRONT*. CRSREQL])
GOTOXY (17,18) 3
WRITELN (FRONT". CRSREQL 107) 3
END: '

FROCEDURE LOCATECRS(VAR FL :E
(¥ WRITES A STUDENT COURSE

BEGIN
NEW (STNODE) j
FL := FALSE;
L1 HEAD1 ;
Cit HEAD1 ;
GOTOXY (@,2) 3
WRITELN( 'ENTER THE LAST NAME
WRITELN( STUDENT NAME
GOTOXY (15,3) 3
READLN (STNODE . STUDNAM) 3
FINDSTNODE (L1 ,C1 ,STNODE,FL) 3
IF FL FALSE

THEN WRCRS (STNODE) ;
END ¢

FROCEDURE QUERYCRS:

(% CALLS LOCATCRS TO FIND
VAR FLAGI : EOOLEAN;
LOGE.1,
CHAS1 : FOINT1;
EEGIN

FPAGE ¢OUTFUT ) 3

GOTOxY (@, 1?3

WRITELN( 'WHAT STULENT wOULD Y
LOCATECRS (FLAG1 ,LOOK 1 ,CHAS1 ) ¢
WAIT:

END s

FROCEDURE SORTARRAY (VAR LIST

(#* SORTS THE COURSE ARRAY
VAR TEMF : COURSENUMEER;
1, J : INTEGER;
EEGIN
FOR I := 1 TO (MAx-1) 00
FOR J := (I + 1 TO MAX DO
IF LISTCI] + =ISTLJ3
THEN
BEGIN
TEMF := _ISTLII:
LISTCIJ := LISTLII:
LISTLJ] := TEMF
END;

END;

FROCEDURE MNEWCRS (VAR NODE1L
(% ALLOWS USER TO INFUT CO

OOLEAN:; VAR L1.C1 FOINTL) ;
RECORD TO THE SCREEN *)

FIRST ")

A STUDENTS COURSE REQUEST RECORD =)
(+ CRS RED - NODE FOUND
(x — LOOEAHESD
(% - CHBSER

OU LIKE 1D FIMDT g

: COURRECLIST) 3
IN PECENDING CRDER *)
(%
(¥

TemfF CRS tlUMERER
LOOF COUNTER

.
*)

FOINT1) 3
URSES AND CALLS THE S0RT ROUTINE

)



BEGIN

GOTOXY (4@,9) ;

READLN (NODE1", CREREOCL11) :
GOTOXY (4@,1@) ;

READLN (NODE1". CRSREEL2]) ;
GUTDXY(4B.11);

READLN (NODE1-*, CRSRECL 1) 3
GOTOXY(4@,12) ;
READLN(NODE1™.CRS5REQL41])
GOTOXY(4@,173) ;

READLN (NODE1-, CRSREQLS]) 4
GOTOXY(4@,14) ;

READLN (NODE1-. CRSREQL A1) 3
GOTOXY(4@,15) ;

READLN (NODE1-". CRSRE®C71) 3
GOTOXY(4@,146) 3

READLN (NODE1,CRSREQL81]) 3
GOTOXY(4@,17)

READLN (NODE1".CRSRERLS]1) 3
GOTOXY (40,18) ;
READLN(NODE1".CRSREQC1@1) ;
SORTARRAY (NODE1L1".CRSRER) 3
END;

FROCEDURE CHANGECRS;
(*¥ ALLOWS USER TO CHANGE OR ADD COURSE TQ THE STUDENT REQEST RECORD =)

VAR FLAG1 : BOOLEAN; (* 3T REQ NODE - NODE FOUND <)
SSTNODE , (> ~ NEW NOLE =i
LOOk.1, (% ~ LOOEAHESD =)
CHAS1 : FOINTL: (* - CHASER )
ANS : CHAR: (% Y OR N — ANSWER <)

EEGIN

FAGE (OUTFUT) ;
GOTOXY(@,1):
WRITELN( ‘CHANGE COR ADD COURSES FOR WHAT STUDENTS');
LOCATECRS (FLAGL,L001,CHAST) 3
IF FLAGL = FALSE
THEN
EEGIN

NEW (SSTNODE? 3

GOTOXY (45,2) ;

WRITELM (' TO MAKE CHANGES ;3

GOTOXY (45, 7) ;

" WRITELN( 'REENTER ALL COURSE NUMBERS i

NEWCRS (SSTHODE) §

GOTOXY (1@,27) 3

WRITE (' DO YOU WANT TO MAKE THE CHANGE IN THIS RECORD? ¥ OR 4

READLN (ANS) 3

IF A4NS = "Y°

THEN
BEGIN
SSTNODE™“.LINK1 := NIL:
IF HESDL™. STUDNAM = STNODE™.STUDMNAM
THEN HEAD1 := LOOK 1 .LINk1

ELSE
EESIN
CHAS1 . LINK1 := LOOK1™".LINK1j
LOOE 1. LINEL1 = MNIL3
END3

STNODE™. STUDNAM;
STNODE *.STUDID;:
STNODE™ . GRADE:

SSTNODE . STUDNAM :
SSTNODE™.STUDID
SSTNODE . GRADE
IF HEAD1 = NIL
THEN HEAD1 := SSTNCODE
SiLnE IMSERTITOHEADL (IS TNODRE §



WRCRS (SSTNODE) 3
GOTOXY (1@,2) :
WRITELN( THE CHANGE HAS BEEN MADE. )3
WAIT;
END
END
END3

FROCEDURE OFTIONZ; ‘
(¥ SELECTION FOR OFTION #I %)

VAR OFT : INTEGER;: (# CFTION NUMEBER =)

BEGIN
REFEAT
FAGE (OUTFUT) 3
MENUOFT (OF3) 3
CASE OFZ OF

1 : FETCHCRS;
2 : SAVECKS:
I : CHANGECRS; -
4 : OUERYCRS:
% : FRINTILIST (HEAD1):
6 1 FAGE (DUTFUT):
END;
UNTIL OFZ = &
END;

FROCEDURE SELECTOFTION{VAR OFTION : INTEGER?:
(¥ MENU FOR MAIN FROGRAM *)

EEGIN
FAGE (QUTFUT) &
GOTOXY (Z8,1):
WRITELN( OFTIONS )
GOTOXY (12.7) ;
WRITELN(¢ 1. OFEN NEW FILE FOR THE FIRST TIME. ');
GOTOXY (12,5) 3
WRITELN( 2. USE EXISTING F1LE TO ENTER A0 CHANGE STUDENT INFORMATIZN. 13
GOTOXY (12,7
WRITELN('Z. USE EXISTING FILE TO CNTER AMND CHAMGE COURSE FETUESTS. g
GOTOXY (12,7)
WRITELN( 4. EXIT FROGRAM. )3
BOTOXY (15,21) 3
WRITELN( ENTER ~ NUMEER FROM 1 TO &'
GOTOXY (15,22)
WRITELN( ‘WHICH OFTION : by
GOTOXY (T2.22) 3
READLM (OFTION)

WHILE (OFTION < 1) OR (OFTION % 4) DO

BEGIN
GOTOXY (1@,273) 3
WRITELN('YOU MUST SELECT A NUMBER FROM 1 "0 =47)3;
GOTOXY (I2,220 %
READLNCOFTION) 3

END

END3



BEGIN (¥ ENTSTUDDATA +)

FAGE (OUTFUT) 3
HEAD1 := NIL;
HEADZ := NIL:
FAGE (OUTFUT) 3

REFEAT
SELECTOFTION (NUMEER)
CASE NUMEER OF

1 : OFTION1:

=2 : OFTIONZ;

g : OFTIONZ:

4 : FAGE (OUTFUT)
END 3

UNTIL NUMEER = 4:

END. (¥ ENTSTUDDATA =)



10.2.

UNIT ONE



(RES+*) (% ALLOW SWAFFING *)
UNIT ONE; INTRINSIC CODE 25 DATA 263

[EEEZ R ST E R T L R TR R R R L R T T R )

(% *)
(% THIS UNIT CONTAINS SUBROUTINES USED BY OFTIONS OME AND TWO *)
(% 0OF FROGRAM ‘ENTERSTUDDATA’ *)
(€3 *)

(HHHHHEEEEEEREREFHHEEEEEEEEE IR RER R LR RFRFHETEEEEXERREFEEERRR)

INTERFACE
CONST
MAX = 10; (¥ MAX NUMBER OF COURSES <+
TYFE
FOINT1 = “STUDENT: t# TO STUDENT RECORD )
FOINTZ = GENINFO; (¥ TO GENERAL IMNFORMATIOH ~ECORD
YEAR = 7..12;%
COURSENUMEER = B..77%:
COURREGLIST = ARRAYL1..MAX1 OF COURSENUMEER;
STUDENT =
RECORD
STUDNAM : STRINGLZ@1; (¥ STUDENT NAME =x)
STUDIE : INTEGER; (¥ ZTUDENT ID NUMEBER )
GRADE : YEAR; (¥ GRADE IN 3SCHOOL =*?
CRSRELR : COURREQLIET; % ARRAY OF STUDEMT CCUREES =)
LINK1 : FOINTL: (* TOINTER TO NEXT =ECORD =)
EMD3:
GENINFO =
RECORD
STUDNAM : STRINGLZ®I: (= STUDENT NAME *)
STUDID 1 INTEGER;: (= ZTUDENT ID MUMBER )
STREET ! STRINGL1S1: (¥ ZTREET NAME *)
TOWN : STRINGL1@1; (% TOWN NAME *)
ZIF : INTEGER;: (¥ ZIF CODE #)
FHONE : STRIMNGLSI: % FHOME NUMEER =)
HR : STRINGLZI: (¥ HOME ROOM NUMBER %)
BIRTH 1 STRINGL31I; (= TIRTHDATE %)
SEX : CHAR: (% SEX =)
LINEZ : FOINTZ: (# FOIMNTER TO MEYT RECORD =)
END;
VAR
STREET tSTRINGL1S3s
TOWN :STRINGCI@T:
GR,
TITLE1. (¥ STUDENT COURSE FILE =)
TITLEZR : STRING; (% GENERAL I[NFORMATION FILE %)
FHONE ,
BIRTH : STRINGL81;
HR : STRINGLZT;
SEX : CHAR:
ZIF,
NUMEBER : INTEGER: = MENU SELECTION =)
[ San ol DTHRTEE O LIET

HIEaD



STNUDE : PUINTL; (* STUDENT CUUKSE RECORD *)
HEADZ, (* HEAD UF GEN INFO LIST %)
GENNUDE : FOINTZ; (* GEN INFO RECORD *)

STREC : FILE OF STUDENT; (* FILE OF STUDENT RECORDS *)
GENREC : FILE OF GENINFO; (» FILE OF GEN INFO RECORDS <)
LENGT, (* COUNTER *)

INDEX : 0., MAX; (* ARRAY INDEX *)

OUTDEVICE : TEXT; (* FRINTER *)

FROCEDURE WAIT;

FROCEDURE SETUF(GRAD : STRING);

FROCEDURE INSERTST(VAR FRONT, ITEM :FOINT1)j
FROCEDURE INSERTGEN(VAR FRONT,ITEM :FOINTZ):
FROCEDURE GETDATA(GRAD :STRING:; VAR NODE1 :FOINT1; VAR NODEZ
FROCEDURE OFENFILE(GRAD : STRING:; VAR FLAG : INTEGER):
FROCEDURE FILEIT(FRONT1 : FOINTl; FRONTZ : FOINTZ);
FROCEDURE FRIMTILIST(FRONT : FOINT1);:

FROCEDURE FRINTZLIST(FRONT : FOINTZ):

FROCEDURE FINDGRADE (VAR GRAD : STRING) 3

IMFLEMENTATION
VAR
CH : CHAR; (¥ ~NY CHARACTER =)

FROCEDURE WAIT:
(% LETS THE USER DECIDE WHEN TO GO TO NEXT SCREEN®*)

BEGLIN
GOTOxY (1@,272)
WRITELN( [ FRESS wNY YEY TO CONTINUE 173
READ (CH)

END;

FROCEDURE SETUFJ
(» DISFLAY SCREEN FOR INFUT OF STUDENT LATA #)

BEGIN
FAGE (OUTFUT) 5
GOTOXY (15,2 3
WRITE ( ‘STUDENT INFORMATION GRADE “)j
WRITELN (GRAD) 3
GOTOXY (@, &) 3
WRITELN ( ‘STUDENT NAME : Ys
GOTOXY (@,7):
WRITELN( STUDENT ID s
GOTOXY (@,8) 5 :
WRITELN ( * GRADE : 3
GOTOXY(@,9) :
WRITELN ( STREET : i
GOTOXY (@, 103
WRITELN ¢ TOWN
GOTOXY (@, 11);
WRITELNC ZIF : ) s
GOTOXY (@,12) 3
WRITELN ( "EIRTHDATE : 3
GOTOXY (@,13)
WRITELN( SEX (M,F) : )3
GOTOXY (@,14) 3
WRITELN ( 'HOMEROOM : o F
GOTOXY (@, 15) 3
WRITELN ( ' FHONE : Vs

END:

FOINTZ) 3



FROCEDURE INSERTET;
(* INSERTS A STUDENT COURSE RECORD INTO LINKED LIST %)

VAR LOOKAHEAD, (* FOINTER TO FIND PLACE *)
CHASER : FOINTIL; (* FOINTER FOR INSERTION *)
BREGIN '
LOOKAHEAD := FRONT:
CHASER := FRONT;
WHILE (LOOKAHEAD <> NIL) AND (ITEM“.S5TUDNAM * LOOKAHEAD™.STUDNA&M) LC
BEGIN (* TRAVERSE LIST TO INSERT FOINT =)

CHASER := LOOkAHEAD;
LOOKAHEAD := LOOKAHEAD".LINK1

END;
IF LOOKAHEAD =« > NIL
THEN (¥ NOT AT END OF LIST =)
IF LOOKAHEAD -+ FRONT
THEN
BREGIN (* INSERT IN MIDDLE OF LIET =)
ITEM™.LINK1 := LOOFAHEAD;
CHASER™.LINK1 := ITEM;
END
ELSE
BEGIN (% INSERT AT FRONT =)
ITEM ".LINEL 1= FRONT;
FRONT := ITEM;
END
ELSE
CHASER ".LINKL := ITEM;

END3;

FROCEDURE INSERTGEN;
(¥ INSERTS GEN INFO RECORD INTO Liri.ED LIST =)

VAR  LOOKAHEAD, (x ZEN INFO - LOOFAHEAD <
CHASER : FOINTZ; (% — CHASER -
BEGIN
LOOFAHEAD := FRONT3
CHASER := FROMT:
WHILE (LOOEAHEAD - NIL) AND (ITEM .ESTUDNMAM LOOF AHEAD “. STUDN-+ DG
BEGIN
CHASER := LOOFAHEAD:
LOOKAHEAD := I_O0OEAHEAD ™. LINHZ
END3y
IF LOOKAHEAD - MIL
THEN
IF iL.O0OEAHEAD - . FRONT
THEN °
BEGIN
ITEM.LINED := LOORAHERD:
CHASER . LIMEZ 1= ITEM;
END
ELSE
BREGIN
ITEM™.LINEZ2 1= FRONT;:
FRONMT := ITEM;
END
ELSE

CHASER™.LINFZ 1= 1TEM;



END:

FROCEDURE GETDATA:

(# READS INFORMATION INFUTED ON SETUF SCREEN %)

BEGIN

WITH NODE1" DO
BEOQIN
GOTOXY(15,6):

(¥ GET NAME *)

READLN (STUDNAM) 3

END;
IF (NODE1".STUDNAM
BEGIN
WITH NODE1- DO

BEGIN

GOTOXY(15,7);

READLN(STUDID) 3

GOTOXY(15.8) 2
READLN (GRADE) 3
ENDs
NODEZ™.STUDNAM :=
NODEZ".STUDID :=
WITH NODEZ"
REGIN
GOTOXY (15,9) 2

Do

READLN(STREET) 3

OOTOXY (15,18)
READLN (TOWN! 3
GOTOXY (iS,11)
READLN(ZIF) 3
GOTOXY (15,12):
READLN(EIRTH) :
GOTOXY (15,130 3
READLN (5£X) :
GOTOXY (15,14) 3
READLIMN (HR)
GOTOxY (15,155
READLMN (FHOME) 3

Z Z

“¥ 'SBTOF ) THEN (# IF "STOF’ THEN EXIT *)

ODE1-.STUDNAMS
ODE1".STUDID:

END3; :
NODE1 ", LIME1 1= 141L3
NODEZ™.LINKZ 1= MILg

FOR LENGT :=

1 TO MAX DO

(x INITIALIZE COURSE LIST =)

NODE1™., CRSREGQLLENGTI := J:

IF HEAD1 = NIL (x INSERT A7 HEAD OF LIST =)
THEN HEAD1 := MNODEL
ELSE INSERTST«HEADL . viUDEL) 3 (» IMNSERT IN THE LIST *»

IF HEADZ = NIL
THEN HEADZ := NODEZ

ELSE INSERTGEM(HEADZ.NODEZ) 3

END:
END3

FROCEDURE OFENFILE:

(¥ OFEN FILES FOR

BEGIN
TITLEL := CONCAT(’
TITLEZ  := COMCAT S

STUDENT COURSE RECORDS ~ND GEN INFO RECDRDS =)

L BRAD) 3
IR e



IF FLAG = 1}
THEN
EBEGIN
REWRITE(STREC,TITLE1) 3
REWRITE (GENREC,TITLEZ)
END
ELSE
EEGIN
RESET(STREC,TITLE1) ;
RESET (GENREC, TITLEZ) ;3
END

END3

FROCEDURE FILEIT:
(* SAVE LINKED LISTS TO FILE )

BEGIN

IF FRONT1 = NIL (* STUDENT COURSE REQUEST LIST =)

THEN
EEGIN
GOTOXY (1@,12) 3
WRITELN ('STUDENT REQUEST LIST IS EMFTY )3
END
ELSE
EEGIN
WHILE FRONT1 <> NIL DO
EEGIN
STREC™ := FRONT1- 3
STREC”.LINK1 := NIL:
FUT (STREC) 3
FRONT1 := FROMT1".LINK1:
END:
CLOSE (STREC,LOCE?) 3
END:

IF FRONTZ = NIL (% BEN INFO LIST )
THEMN
BEGIN
GOTOXY (18.14);
WRITELN( GENERAL INFORMATION LIST IS EMFTY  :
END
ELSE
REGIN
WHILE FRONTZ <> NIL DO
BEGIN
GENKEC™ == FRONTZ ‘2
GENREC™.LINKZ2 == NIL:
FUT (GENREC) 3
FROMTZ := FRONTZ™.LIMKZ:
END3
CLOSE ({GENREC ,LOCF.} &
END

END:

FROCEDURE FRINTI1LIST;:
(%# FRINTS LIST OF STUDENT COURSE REQUESTS ¥)

EEGIN
REWRITE (OUTDEVICE. "FRINTER: ") 3
FAGE (OUTDEVICE) 3
IF FRONT = NIL

Tt



EEGIN
WRITELN (ODUTDEVICE, °
END
ELSE
BEGIN
WRITELN(OUTDEVICE, *
WRITELN(OUTDEVICE) ;
WRITELN(OUTDEVICE, ’
WRITELN(OUTDEVICE) ;

WHILE FRONT <2 NIL DO
BEGIN
WITH FRONT ™ DO
BEGIN

WRITE (OUTDEVICE,STUDNAM, *

FOR NUMEER := 1 TO (28 -
WRITE(OUTDEVICE, * ‘)¢
WRITE(OUTDEVICE ,GRADE

STUDENT NAME

-
0y

STUDENT LIST 18 EMFTY ")

STUDENT COURSE REQUEST LIST )

GR ST.NO. )3

O
LEMNGTH (STUDNAMY ) DO

i

WRITELN(OUTDEVICE,STUDID)

WRITE(OUTDEVICE, *
FOR INDEX := 1 TO MAX DO

BEGIN
IF CRSRE@LINDEX]

END
END:

i

> @
THEMN WRITE(OUTDEVICE,CRSRE®LINDEX],

s

WRITELN(OUTDEVICE) s WRITELN(OUTDEVICE) 3

FRONT
END
END:
CLOSE (OUTDEVICE)
END:

:= FRONT.LINK1;

FROCEDURE FRINTZLIST:

(¥ FRINTS LIST OF GENERAL STUDENT INFORMATION

BEGIN
REWRITE(CGUTDEVICE, FRINTER:
FAGE (DUTODEVICE) &
IF FRONT = NIL
THER
EBEGIN
WRITELN(OUTDEVICE, ’
END
ELSE
EBEGIN
WRITELN(OUTDEVICE, *
WRITELN(OUTDEVICE) ;
WRITE(OUTDEVICE, -
WRITELN(OUTDEVICE, ’
WRITELN(OUTDEVICE)
WHILE FRONT <« NIL DO
BEGIN
WITH FRONT ™ DO
BEGIN

s

FHONE

WRITE (OUTDEVICE .,STUDNAM,

FOR NUMEBER := 1 TO (20

WRITE (QUTDEVICE,

GENERAL 1MFORMATION

STUDENT MNAME SV.NG.
SEX )

=)

STUDENT L. IST I8 EfFTY )3

GENERAL INFORMATION STUDENT RECZRLZ )

HIR sIRTH Ve

4N
~ LENRGTH«STUDNAM) ) DO

Y

WRITELN (QUTDEVICE,STUDID: &,HR: S, BIRTH: 1B, FHONE: 10 ,ZEx:4) 3

WRITELN(OUTDEVICE,
WRITELN(CGUTDEVICE, -
END;
WRITELN(OUTDEVICE) 3
FRONT = FROMT-.LINKEIG
N

,STREET) ;

"3 TOWN, ~ "L ZIF)



CLOSE (OUTDEVICE) ;
END 3

FROCEDURE FINDGRADE;
(¥ FINDS OUT STUDENT GRADE FROM USER %)

BEGIN
FAGE (OUTFUT) 3
GOTOXY (@,2) 3
WRITELN('FOR WHAT GRADE DO YOU WISH TO ENTER STUDENTS? )j
WRITELN( 'ENTER (7,8,9,1@,11 OR 12) : "y
GOTOXY (3@,3) 3
READLN (GRAD) 3

END3

BEGIN . (¥ UNIT ONE %)

END. (% UNIT OME *)



10.3.

CMATRIX



FROGRAM CMATRIX

SR L T T R N £ 1.2 2 1 1T T R R R e

(%

(% FRODUCES CONFLICT MATRIX

(*

(* THE USER ENTERS

(% ~ THE RANGE OF GRADES IN THE SCHOOL

(* ~ THE NUMEER OF THE COURSE THAT HE/SHE WANTS A L1ST FOR
(%

(% FILES USED

(* ~ CR:COURSEFILE

(€ — ST:STREC (GRADE)

(%

(* QUTFUT

(% - A LIST OF EVERY COURSE WHICH WOULD CONFLICT WITH THE
(% INFUTED COURSE AND A TALLY OF HOW MANY STUDENTS HAVE
(* THAT GIVEN COMBINATION OF COURSES. -

(#

*
>
#*
* )
* )
L
¥*
+
*)
*)
*)
3
P
%)

-

(€22 LR e e T e Ll T T T T Y e R T S T L )

CONST
MAXN = 10

MAXC = 997;

TYFE
FOINT1
FOINTZ
YEAR
COURSENUMEBER
COURSESECTION
SEMESTER
FERIODNUMRER
TIZACHERNUMEER
COURREGLLIST
STUDENT
RECORD
STUDNAM
STUDID
GRADE
CRSRED
LINK1
END3
COURSE
RECORD
CRNUM
CRNA&M
CRSEC
MAX
FERIOD
FD
DAY
SEM
ROOM
TEACHER
L1INEZ
END3

“STUDENT g
COURSE 3
= 7..1Z2%
Q..799;
1..99;
1..72;3
1..16;3
1..99:

STRINGLZW I
INTEGER;
YEARS
COURREQLIST
FOINT1

COURSENUMEER
STRINGL 1033
COURSESECT I0M;
INTEGER;

FER I ODNUMEER 3
FERIODNUMEER
STRINGLS1;
SEMESTER;:
STRINGET1;
TEACHERNUMBER 3
FOINTZ:

(*
(=

(%
(%

(*
(%
(%
(%

[

(%
(*
(*
(*
(%
(%
(%
(x>
(*
(%

MAY NUMEBER OF COURSES +)

MAX COURSE NUMEEFR <)
TO STUDENT RETZORD +)
TO COURSE RECORD x*)

HRRAYLL. . MAXNT OF COURSENUMEER:

STUDENT HNAME *)

STUDENT [D NUMEER +)

GRADE IN SCHOOL =)

ARRAY OF STUDENT COURSES %@
FOINTER TO NMEXT RECORD =)

COURSE NUMEER (@..%99%) =)
ZOURSE MaME © 1@ CHAR) %)
COURSE SECTION (1..%%) *)
MaxX SIZE OF CLASS *)
~“ERIOD OF DAY (1..1é6 *)
FERIOD FOR SCHEDULING %)

LAY OF WEEE (MTWRF? *)
SEMESTER (1..2..2) *)
ROOM NUMEER -)
TEACHER NUMEER *)
FOINTER TO NEXT RECORD +*)



NAMEA = ARRAYL1..MAXC] OF STRINGL1@1:

TALLY = ARRAYL1..MAXC1 OF INTEGER;

VAR
LOW, (¥ LOWEST BRADE [N SCHOOL =)
HEQH : YEAR; (¥ HIGHEST GRADE IN SCHOOL *)
CRSNA : NAMEA; (* COURSE NAME ARRAY *)
NUMBER : COURSENUMEER; (* MATRIX SEQUEST +)
COUNT : TALLY: (# COURSE COUNT x)

FROCEDURE WAIT;
(¥ ALLOWS USER TO DECIDE WHEN TO CONTINUE %)

VAR CH : CHAR; (x ANY HEEY %)

BEGIN

GOTOXY (1@,23) %

WRITELN('L FRESS ANY KEY TO CONTINUE]'):
READ (CH)

END;

FUNCTION ASHCHOICE{(X,Y :INTEBGER; @ :STRING; MIN,MAx :INTEGER) : IHTEGER:
(% A5k USER FOR & NUMBER FROM MIN TO MAX, AND REFEAT UNTIL CBTAINEL =)

VAR ANSWER : INTEGER; (* NUMBER INFUTED %)

BEGIN
REFEAT
GOTOXY (X ,v);
WRITE(Q, ©  “,MIN, .. JMAX, ) 3 )3
READLN (ANSMWER) 3
UNTIL (ANSWER := MIN) AND (ANSWER <= MAX);
ASE.CHOICE := ANSWER
ENDj

FROCEDURE INITIALIZE( YAR N :NAMEA; VAR T : TALLY);
(¥ INITIALIZES NAMEARRAY AND TALLYARRAY <)

VAR ROW : COURSENUMEER; (¥ LIS INDE~ %)
SEGIN

FOR ROW := 1 TO MAXC DO (* INITIALIZES THE NAME  ARREY =)
NLROWI1 s :

FOR ROW := 1 TO m1Mn=C DO (% INITIALLZES THE COUNT SRR&y >
TLROWI := @;

ENDj3

FROCEDURE GETCRSNAMES (VAR TAELE1l : NAMER) ;
(% LOADS COURSE NAMES [NTQ COURSE ARRAY <)

VAR CRREC : FILE OF COURSE;: (% COURSE RECORDS *)

EEGIN
RESET(CRREC, CR:UGURSEFILE )3

WHILE NOT EOF (CRREC) DO
BEGIN
TABLEL1L[CRREC™.CRNUMI1 := CRREC™.CRNAM;
GET (CRREC);
END3;

CLOSE «CivrisC) s



END3

FROCEDURE FILLMAT(L,H YEAR; VAR C TALLY:
(* FINDS ALL COURSES WHICH MIGHT BE CONFLICTS %)

VAR N :NAMEA;CNUM

: COURSENUMEER) 1

VAR
GETOUT BOOLEAN; (* EXIT LOOF =)
NULLA : COURREQLIST; (*x NULL ARRAY =*)
ﬁRESENT : YEAR: (* CURRENT “ALUE OF YEAR =)
STREC : FILE OF STUDENT; (* STUDENT RECORD )
fIL%GRAQE, (¥ STRING YALUE OF YEAR =)
FILENAME 1 STRING: (* NAME OF STUDENT FILE =)
I, 4 1 INTEGER: (» LOOF COUNTERS =*)
BEGIN
FOR J := 1 TO MAXN DO (¥ SET NULL ARRAY TO @ +=)
NULLACJ] := 03
GETOUT := FALSE;
FRESENT := L3
REFEAT
STR(FRESENT ,FILEGRADE) ;
FILENAME := COMCAT( ST:STREC ,FILEGRADE)3

RESET (STREC ,FILENAME) &
WHILE NOT EOF (STREC) DO

BEGIN
IF STREC ".CRSREQ - NULLA
THEM
FEGIN
FOR J = 1 TO MAXN DO
BREGIN
IF STREC™.CRSREGLJ] = CNU.A
THEN
BEEGIN
J = MAXN;
FOR I := 1 TO MAXN DO
BEGIN
WITH STREC™ DO
BEGIN
1F CRSREGL11 - B
THEN CCCRSRECQLI]] := CICRSREGLII] + L=
END3
END:
END
ELSE
BEGIN
1F STREC™.CRSREQLJI] CHUM
THEN J = MAXN
END3
END 3
END3
GET (STRELT) 3
END;
CLOSE(STREC) :
1IF FRESENT = H
THEN GETOUT := TRUE
ELSE FRESENT := FRESENT + 13
UNTIL GETOUT = TRUE
END3
FROCEDURE FRINTMAT(C TALLY: N :NAMEA: Num COURSENUMEER) 3§

(¥ PRINTS THE CONFLICT MATRIX <)

(¥ LTET INDEM =)
SEINTER

COURSENUMEER
TENT; i#

AR ROW
OUTDEYICE



EEGIN
REWRITE (QUTDEVICE, ‘FRINTER: ‘) :
FAGE (OUTDEVICE) ; '
WKRITE (QUTDEVICE, ' Vs
WRITELN(OUTDEVICE, 'CONFLICT MATRIX FOR COURSE
WRITELN(OUTDEYICE) ; WKITELN(OUTDEVICE) ;
WRITE (OUTDEVICE, ° ¥ '
WRITELN (OUTDEVICE, 'CRS NAME CODE TALLY ‘)3
WRITELN(DUTDEVICE)
FOR ROW := 1 TO MAXC DO
BEGIN
IF CIROW] 43 @
THEN
BEGIN
WRITE (OUTDEVICE, oy
WRITE (OUTDEVICE ,NLROW], - Ny
WRITE (OUTDEVICE,  ‘:11 — LENGTH (NLROWI)):
WRITE {(OUTDEVICE ,ROW: =, ’ 3y
WRITELN (OUTDEVICE ,CLROWI: ) ;
END
END;
CLOSE (OUTDEVICE) ;
ENDg

BEGIN (+ COMFLICT MATRIX %)

FAGE (OUTFUT) 3

“ U NUM) 5

LOW := ASHECHOICE(E,S, "WHAT IS THE LOWEST GRADE IN THE SCHOOL . 7,12

W12

HIGH := ASKCHOLCEZ,1@, 'WHAT IS THE HIGHEST SRADE IN
WAIT;
FAGE (OUTFUT) 3

NUMBEFR := ASHCHUICE(D,10, "FOR WHAT COURSE WOULD YOU LItE

WHILE NUMBER <> @ DO
BEGIN

INITIALIZE «CREMHA,COUNT) §

GETCREMAMES (CR3HA)Y §

F1LLMAT (LOW,HIGH.,COUNT , CRSNA , NUMEER) §
FRINTHAT (COUNT , CRENA, NUMBER) §

FAGE (OUTFUT) 3

WRITELNC( ENTER @ TO EXIT )

NUMERER 1= ~5
NUMEER : ',@,7%

b
Gra

END3

END. (+ CONFLICT

HE

i

&

SCHOCL

~
~

CHOICE(Z,10, "IF YUU WOULD _:kE ~NUTHER COURSE

MATRIx

ARTRIX

ENT

- o=y .
w7 ") 5



10.4.

TALLYLIST



FROGRAM TALLYLIST;

(*************************7‘(—-&'-*%********************************-‘,***-}r*)

(€3 %)
(% FRINTS THE COURSE TALLY LIST *)
(% *)
(* THE USER ENTEFRS *)
% — THE RANGE OF GRADES TO BE TALLIED )
(* <)
(% FILES USED *)
(% — CR:COURSEFILE *)
(* - ST:STREC (GRADE) *)
(€2 *)
(% OUTPUT - A LIST OF *)
(% — COURSE NAME *)
(% — COURSE NUMEER *)
(* — TOTAL COURSE ENMROLLMENT *)
(* — ENROLI_LMENT BY GRADE *)
(* *)

(R H R HR RN EREEERR R FFRREEN R RN X EER LR R XX R RNTRREX RN C XX RTE)

CONST
MAXN = 10: (¥ MAX NUMEBER OF COURSES =
MAXC = 999 (¥ MAX COURSE NUMERER )
TYFE
FOINT1 = “STUDENT; (* TO STUDENT RECORD *)
FOINTZ = ~COURSE: (¥ TO COURSE RECORD *)
YEAR = 7..12:
COURSEMUMBER = 0..799%;
COURSESECT1O0ON = 1..973 -
SEMESTER = 1..5;
PERIODNUMEER = 1..16;
TEACHERNUMEER = 1..79%9;
COURREQLIST = ARKAYL1..MAXN] OF COURSEMNUMEER:
STUDENT =
RECORD
STUDNAM : STRINGLZO@®I1; (¥ STUDENT NAME *)
STUDID : INTEGER: (¥ STUDENT ID NUMEBER =)
GRADE : YEAR; (¥ GRADE IN SCHOOL )
CRSRER : COURREQLIST: ¥ SRRAY OF STUDENT COURSES =)
LINK1 : FOINT1; (% FOINTER TO NEXT RECORD =)
END;
COURSE =
RECORD
CRNUM : COURSENUMEERS (% COURSE NUMBER (Q..w~%)y =)
CRMAM + STRINGL1@73s (% COURSE MaMlz ( 10 CHaR) =)
CRSEC : COURSESECTION;g (¥ COURSE SECTION (1,..7%) =)
MAX « INTEGER; (* MAX SIZE OF CLASBS *)
FERIOD : FER10ODNUMBER; (¥ FERIOD OF DAY (l1..1% *)
FD : FERIODNUMBER;: (¥ FERIOD FOR SCHEDUL. LIS *)
DAY : STRINGLSI1s (x* DAY OF WEEE (MTWRF) )
SEM : SEMESTER: (# SEMESTER (1..2..73) *)
ROOM : STRINGLZ1; (# ROOM NUMEER *)
TEACHER : TEACHERNUMBER: (¥ TEACHER NUMBER *)
LINEZ : FOINTZ: (* FOINTER TO NEXT RECGCRD =)
END3

THOD = aFRA T L. JMAXC, 7. . 121 OF INTEGER:



NAMERA = ARRAYL1..MAXC1 OF STRINGSL1@1:

VAR
LOW, (* LOWEST GRADE *)
HIGH : YEAR;: (* HIGHEST GRADE *)
MAT : TWOD; (* TABRLE OF CRS TALLIES *)
CRSNA : NAMEA: (* LIST OF CRS NAMES *)

FUNCTION ASKCHOICE(X,Y :INTEGER; @ :STRING: MIN,MAX :INTEGER) : INTEGER;:
(¥ ASK USER FOR A NUMBER FROM MIN TO MAX, AND REFEAT UNTIL OBRTAINEL *)

VAR ANSWER : INTEGER; (¥ GRADE =x)

BEGIN
REFEAT
GOTOXY (X,Y) 3
WRITE(R, ¢ *,MIN, .. ,MAX,' ) : )i
READLN (ANSWER) 3
UNTIL (ANSWER = MIN) AND (ANSWER <= MAX) i
ASF.CHOICE := ANSWER
END;

FROCEDURE INITIALIZE(VAR L,H :YEAR: VAR TAEBLEZ :TWOD; VAR TAKLE1l :NAMER)
(x INITIALIZES NAMEARRAY AND COURSE TALLY MATRIX =*)

VAR ROW : CGURSENUMRER; (» TRELE INDER - CRS JUMEREER -
CoL : YEAR;: (= — GRADE -
EEGIN
PAGE (QUTFUT) 3
L := ASKCHOICE(®,S. WHAT IS THE LOWEST GRADE IN THE SCHOOL  ,7,12)%
H := ASKCHOICE(®,13, WHAT IS THE HIGHEST GRADE IN THE 3CHOOL ,7,1%Z)3
FOR ROW := 1 70O MA:C DO (¥ INITIALIZES THE wRRA:s +)
FOR COL := L TO H DO
TABLEZLIROW,CCL] = 03
FOR ROW == 1 TO MAXC DO
TABELE1LROW] := ‘3
END;

FROCEDURE GETCRSNAMEE (VAR TABLEL : NAMEA) ;
(% LOADS COURSE NAMES INTO COURSE ARRAY *=)

VAR CRREC 1 -FILE OF COURSE; (* COURSE RECORDS *)

BEGIN
RESET (CRREC, ‘CR: CCURSEFILE ") 3

WHILE NOT EOF (CRREC) DO
BEGIN
TABRLE1L[CRREC" .CRNUMI := CRREC™.CRNAM;
GET (CRREC);
END3:

CLOSE (CRREC) 3
END;

FROCEDURE GETSTUDRER(L,H : YEAR; VAR TABLEZ :TWOD: VAR TABLELl :N&MEAR);
(% TALLIES STUDRENT REQUESTS BY COURSE NUMRBER ~AND GRADE x)

IR
P



GETOUT : BOOLZAN: (* EXIT LOOF %)

NULLA : COURREGLIST; (¢ NULL ARRAY *)
ROW Pl MAXNG (¥ ROW *)
PRESENT ! YEAR; (* CURRENT VALUE OF YEAR =)
STREC ¢ FILE OF STUDENT; (¥ STUDENT RECORD %)
FILEGRADE, (¥ STRING VALUE OF YEAR =)
FILENAME : STRING; (¥ NAME OF STUDENT FILE »@
BEGIN
FOR ROW := 1 TO MAXN DO (¥ SET NULL ARRAY TO @ %)
NULLACROW] := @;
GETOUT := FALSE;
FRESENT := L;
REFEAT
STR(FRESENT ,FILEGRADE) 3
FILENAME := CONCAT('ST:STREC',FILEGRADE) :

RESET (STREC,FILENAME) 3
WHILE NOT EOF (STREC) DO

EBEGIN

IF STREC™.CRSREQ < > NULLA
THEN
EEGIN
FOR ROW := 1 TO MAXN DO
BEGIN
IF STREC™.CRSREGLFROW] = @
THEN ROW := MAXN
ELSE
BEGIN
TABLEZLSTREC . CRSRERLROW] ,FRESEMT] =
TARBLE2LSTREC™.CRSRECGLROWI ,FRESENT1 + 1
END3;
EMD;
END3
GET(STREC) 3

END:
CLOSE (STREC) 3
IF PRESENT = H

THEN GETOUWUT := TRUE

ELSE FRESENT := FRESENT + 13

UNTIL GETOUT = TRUE
ENDj

FROGCEDURE FRINTMAT (L,H :YEwF; VAR TABLED :TWOD: VAR TABLEL :1NAMEA)
(¥ FRINTS THE TALLLIES LIST *)

VAR ROW : COURSENUMBER: (¥ TABLE INDEX - COURSE r{JMEEFR
COL : YEAR; (% - GRADE <«
ENROL : INTEGER;: (¥ COURSE ENROLLMEMT *
OUTDEVICE : TEXT; (¥ FRINTER )

BEGIN

REWRITE (OUTDEVICE, FRINTER: )3
FAGE (QUTDEVICE) 3
WRITELN (OUTDEVICE, S0DUS ' :Z27);
WRITELM (OUTDEVICE, 'STUDEMT TALLY OF COURSES OFFERED :500:
WRITELN(QUTDEVICE) ; WRITELN(OUTIDEVICE) ;
WRITE (QUTDEVICE, * I
FOR COL := L TO H DO
WRITE(OUTDEVICE, " GR )3
WRITELN (QUTDEVICE) &

WRITE (OUTDEVICE, " COURSE CODE TOTAL ")
FOR COL := L TO H DO
WRITE (OUTDEVICE.COL:Z, ' ")

WRITELN(QUTDEVICE! sWRITELN(OQUTDEVICE) §

>



FOR ROW := 1 TO MAXC DO
BEGIN
[F TAELE1LROW] <3
THEN
EEGIN
ENROL := @
WRITE(OUTDEVICE, TAELE1LROW1, )3
WRITE(OUTDEVICE,  ‘:11 - LENGTH(TAELE1CROWI)):
WRITE(OUTDEVICE,ROW: =, ’ o
FOR COL := L TO H DO
ENROL := ENROL + TABLEZLROW,COL1J:
WRITE(OUTDEVICE,ENROL: T, ' 3
FOR COL := L TO H DO
WRITE (OUTDEVICE, TABLEZL[ROW,COLI: 3, “);
WRITELN (QUTDEVICE) ;
END
END
END:

BEGIN
INITIALIZE(LOW,HIGH,MAT,CRSNA) 3
GETCRSMNAMES (CRSNA) :

GETSTUDREQ (LOW,HIGH,.MAT ,CRSENA) 3
FRIMTMAT (LOW,HIGH.MAT, CRSNA) 3

END.



10.5. ENTCOURSEDATA



FROGRAM ENTCOUR

SEDATA;
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(%
(*
(%
(%
(%
(%
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(%
(%
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(%
(* 9.
(% 1@,
(*

THIZ F

THE US

145t

~N o

jae]

ROGRAM STORES COURSE RECORDS IN CR:COURSEFILE

ER HAS 1@ OFTIONS

ENTER COURSE NUMEBERS AND MAMES FOR FIRST TIME.
LOAD THE COURSEFILE FROM DISk.
ENTER OTHER COURSE INFORMATION.
ADD COURSES.

DELETE COURSES.

CHANGE COURSE DATA.

QUERY FILE BY COURSE NUMEER.
SEND COURSE LIST TO FRINTER.
SAVE COURSE 1.IST TO DISE.

EXIT FROGRAM.

*)
*)
*)
#)
*)
*)
*)
*)
*)
*)
*)
*)
*)
*)

*)

(HHER KK RE LR IR R EFEEF X EEFE IR RIS EF IS EF S AR R F RS FRERFEEZRR L+ )

TYFE
FOINTER
COURSENUMEER
COURSESECTION
SEMESTER
FERIODNUMEER
TEACHERNUMBER
COURSE
RECORD
CRNUM
CRNAM
CREEC
MAX
FERIOD
FD
DAY
SEM
ROGM
TEACHER
L INE
END;

VAR
CRNUM :
CRNAM
CRSEC
MAX
FD,
FERIOD
DAY
TEACHER
SEM
ROOM
NODE,
HEAD
ANS
CRREC

= “COURSE;

= B..999;

= 1..99;

= 1..33

= 1..163

= 1..99;
: COURSEMNUMEBER (¥ “OUR3SE NUMBER (3..%99 =)
: STRINGL1@1: (¥ COURSE MNAME ( 1@ CHAR) =)
: COURSESECTION: (¥ COURSE SECTION (1..9%) =)
: INTEGER; (* MaX SIZE OF CLASS )
: FPER1ODNUMEER; (» FERIOD OF DAY (1..1s =)
: FERIODMUMBER; (¥ FERIOD FOR SCHEDULING &)
: TTRINGLSI: * TAY OF WEEE (MTWRE: *)
: TEMESTER: (% SEMESTER (1..2..25: *)
: STRINGLCZ]: (* ROOM NUMEER 5 )
: TEACHERNUMEER; (% TEACHER NUMBER *)
: FOINTER: (x FOINTER 7O NEXT RECORD )
COURSENUMEER 3
STRINGL 1@
COURSESECTIONM:
INTEGER;
FERIODNUMEER
STRINGLE]3;
TEACHERNUMBER
SEMESTERS
STRINGLZD:

(* FOINTER TO COURSE F&C

FOINTER: (% FOINTER TO START OF LIZT
CHAR: (% "ES OR NO ¥ OR M)
FILE OF COURSE; (¥ FILE BUFFER

=)
%)
¥* )
Y



FROCEDURE WAIT; -
(* ALLOWS USER TO DECIDE WHEN TO CONTINUE %)

VAR CH : CHAR; (¥ INFUT CHAR %)

BEGIN

GOTOXY (1@,27) 3

WRITELNC [ FRESS ANY KEEY TO CONTINUED ') :
READ (CH)

END3;

FROCEDURE GETNUM(X,Y : INTEGER; YAR NUM : INTEGER:L ,H: INTEGER) ;
(¥ ERROR Ck - IF A CHAR IS ENTERED INSTEAD OF AN INTEGER
USER WILL BE ASKED TO RE-ENTER NUMEER *)

BEGIN
(*FT-+) (* TURN I1/0 CHECKING OFF =)
READLN (NUM) 3
(*ET+%) (# TURN /0 CHECKING ON =)
WHILE (NUM £ L) OR (NUM > H) DO
BEGIN
BOTOXY (1@,22) ;
WRITELN ('ERROR IN INFUT - REENTER A NUMEER FROM ,L,’' TO ~,H):
GOTOXY (X,Y);
(%FT—*%)
READLN (NUM) 3
(¥ET+%)
GOTOXY (18,20) 3
WRITELMC )
END;
END:

FROCEDURE EMTERCCOURSESETUF:
(# SETS UF SCREEN FOR EMTERIMNG A COURSE RECORD *»

BEGIN
GOTOXY (15,3)
WRITELN(® A COURSE RECORD’):
GOTOXY (B,6) :

WRITELN( 'COURSE NUMEER : o
GOTOXY (@,7) 3

WRITELN(  COURSE NAME : Y
GOTOXY (@,8) ;

WRITELN (¢’ COURSE SECTION : )3
GOTOXY (B, 9) ;

WRITELN( MAXSIZE : )
GOTOXY (@,1@)

WRITELN( 'FERIOD NUMEER : %)
GOTOXY (B,11)

WRITELN( FD NUMEER : 9
GOTOXY (@, 12);

WR1TELN (' DAYS : )3
GOTOXY (@,15) 3

WRITELN( * SEMESTER : o
GOTOXY (@, 14) 3

WRITELN (' ROOM NUMBER : ‘)i
GOTOXY (B, 15) 3

WRTTELN ¢ TESCHET NUNMCEF : Ve



END:

PROCEDURE INSERTNODE (VAR FRONT, ITEM : FOINTER):

(¥ TO FUT NEW NODE [N LIST IN ORDER OF COURSE, SECTION AND FD MUMBER %)

VAR LOOKAHEAD, (* LOOKAHEAD FOINTER TO FItD FLACE *)
CHASER : FOINTER; (* CHASER FOINTER FOR INSEFTION +)

EBEGIN (% INSERTNODE %)
LOOKAHEAD := FRONT:
CHASER := FRONT:

WHILE (LOOKAHEAD <3 NIL) AND (ITEM™.CRNUM LOOEAHEAD™ . CRNUM)

BEGIN
CHASER := LOOKAHEAD;
LOOEAHEAD := LOOEAHEAD™.L INK

END 3 (¥ WHILE =)

DO

AND

i

WHILE (LOOKAHEAD <> NIL) AND (ITEM.CRNUM = LOOKAHEAD™.CRNUM
(ITEM™.CRSEC » LOOKAHEAD".CRSEC) DO
EBEGIN
CHASER := LOOKAHEAD:
LOOFAHEAD := I_O0OKAHEAD™.L INK
END g (¥ WHILE =*)
WHILE (LOOKAHEAD <> NIL) AND (ITEM™.CRNUM = LOOEAHEAD™.CRNUM)
(ITEM™.CRSEC = LOOKAHEAD™.CRZEC) AND (ITEM".FD *» LOOKAHEFD™
BEGIN
CHASER := |_00K.AHEAD:
LOOKAHEAD := LOORAHEAD™.LINK

END 3 (¥ WHILE =)

IF (LOOKAHEAD > NIL)
THEN
IF LOOEAHEAD > FRONT
THEN (x IN MIDDLE OF LIST =)
BEGIN
ITEM .LINE := LOOKAHEAD:
CHASER . LINK 2= 1TEM:
END
ELSE v+ AT FRONT OF LIGST %)
BEGIN
ITEM . LINK := FRONT:
FRONT == [TEM;
END
ELSE (» MUST RBE LARGEST, S0 INSERT
CHASER™.LINK := ITEM:
ENDz

FROCEDURE PRINTLIST (FRONT : FOINTER):

(» FRINTS COURSE LIST GIVEM THE FOINTER TO START OF LIST «

VAR OUTDEVICE : TEXT: (¥ FRINTER =) )
FREY : COURSEMUMEER: (¥ FREV COURSE NUMBER «)
FREVS : COURSESECTION;: (* FREV SECTION NUMBER +)
BEGIN

REWRITE(OUTDEVICE, FRINTER: ")3
FAGE (OUTDREVICE 3

AT E-D*:



IF FRONT = NIL

THEN (* LIST IS EMFTY %)
BEGIN
WRITELM (OUTDEVICE, 'LIST IS EMFTY. )3
END
ELSE (¥ THERE ARE COURSES %)
BEGIN

WRITELN(OUTDEVICE, 'COURSE LIST - SODUS ":142) 3
WRITELN(ODUTDEVICE) ;
WRITE(OUTDEVICE, 'CODE SEC SEATS SEM FD DAYS MET '):
WRITELN(QUTDEVICE, DESCRIFTION ROOM TCH FER');
FREV 1= @3
FREVS 1= 13
WHILE FRONT - » NIL DO
BEGIN

WITH FRONT™ DO

BEGIN

IF FREV < CRNUM THEN WRITELN(QUTDEVICE):

IF (FREV = CRNUM) AND (FREVS +« CRSEC )

THEN WRITELN(QUTDEVICE) :
Y

WRITE(OUTDEVICE,CRNUM: =, ’ "yCRSEC: 2, ° SMAX: T,
WRITE(OQOUTDEVICE,SEM, - ‘yFD:Z, tL,DAY:S, .CRNAM: 13,
WRITELN(QUTDEVICE ,ROOM: T, ° "y TEACHER:2.° L FERIOD: 2) §
EMD:
FREV 1= FRONT™.CRNUM;
FREVS := FRONT™.CRSEC:
FRONT := FRONT™.LINK;
END3;
WRITELN(QUTDEVICE) s WRITELN(OQUTDZVICEY &
END 3
CLOSE {DUTDEVICE) :

END;

FROCEDURE FILEIT {(FRONT : FOINTER):
(¥ SENDS COURSE RECORD TO FILE NAMED °~ COURSEFILE ~ %)

BEGIN
REWRITE {CRREC, 'CR: COURSEFILE " :
IF FRONT = NIL
THEN (» LIST IS EMPTY %)
BREGIN
GOTOXY (18,12):
WRITELN ¢ LIST IS EMFTY. )i

END
ELSE (¥ THERE ARE COUREES %)
BEGIN
WHILE FRONT <> NIL DO
BEGIN
CRREC™ := FRONT "3
CRREC™.LINE := NiLs:
FUT (CRREC) 3
FRONT := FRONT™.LINk;
END:
CLOSE {CRREC.LOCF) :
END

END3

FROCEDURE SETUF: N -
(¥ FORMATS SCREEN FOR ENTRY OF COURSE NUMEBER AND NAME *)

BREGIN
GOTOXY (D.1@) :
WRITELH ¢ ENTER COURSE MNURLLT -« ¥

DOETY VAR 1E .



WRITELN ('ENTER COURSE NAME :
GOTOXY (22,1@) ;
END:

FROCEDURE OFTION1j;

(¥ ALLOWS USER TO ENTER COURSE NUMEER AND NAME FOR FIRST

DUMMY VALUES ADDED FOR OTHER FIELDS

BEGIN
FAGE (OUTFUT) 3
WRITELN('ENTER COURSE NUMBER ) :
WRITELNC('ON NEXT LINE ENTER COURSE NAME
WRITELN('WHEN YOU ARE FINISHED ENTER
WRITELN; WRITELN;

SETUR;
NEW (NODE)
WITH NODE* DO
BEGIN
BETNUM (22, 1@,CRNUM, 1,999) 3
IF CRNUM <> 999
THEN
BEGIN
BOTOXY (2@.,15) 3
READLM (CRNAM) 3
CRSEC := 13

=)
D
<

TEACHER :

END;
WHILE NODE™.CRNUM
BEGIN

» 959 DO

IF HEAD NIL
THEM HEAD := NODE
ELSE INSERTNODE{ HEAD,
NEW (NODE) 3
SETUF:
WITH MODE - DO
BEGIN
GETNUM (22, 1@,CRNUM, 1,999) 3
GOTOXY (2@, 13) 1
READLN (CRNAM) §
CRBEC := 13:
MAX = T3:
FERIOD
FD

NODE) 3

HE
1z

o
po
<

END3

FROCEDURE FETCHIT (VAR FIRST : FOINTER) 3

(« RETRIEVES COURSE LIST FROM FILE AND EMTERS COURSES IN &

LINKED 1LIST #)

*)

Y

999 AND STOF'):

TIME



VAR CRS FOINTER; (¥ NEW CRS NODE =*)

BEGIN
RESET (CRREC. 'CR:COURSEFILE ") ;

WHILE NOT EOF (CRREC) DO
BEGIN

NEW (CRS) 3
CRS™ 1= CRREC™;
IF FIRST = NIL
THEN FIRST := CRS
ELSE INSERTNODE(FIRST,CRS):
GET (CRREC) 3
END3
CLOSE (CRREC) 3
END:

FROCEDURE MENU (VAR NUMBER : INTEGER):
(¥ SENDS MAIN MENU TO SCREEN AND WAITS FOR USER CHOICE =)

BEGIN
FAGE (OUTFUT) ;

GOTOXY (IB.T) 3

WRITELN( 'COURSE LIST OFTIONS');
GOTOXY(1Z,5) s

WRITELN( 1. ENTER COURSE NUMEERS AND NAMES FOR FIRST TIME. )3
GOTOXY(12,&):

WRITELN( ‘2. LOAD COURSE FILE FROM DISH. ');:
GOTOXY (12.7) 3

WRITELN('Z. ENTER OTHER COURSE INFORMATION. )3
GOTOXY (12,8) 3

WRITELN( 4. ADD COURSES. ')j

GOTOXY (12,9) 3

WRITELN('S. DELETE COURSES. '):

BOTOXY (12,10) ;

WRITELN( 6. CHANGE COURSE DATA. )3

BOTOXY (12,11)

WRITELN( 7. QUERY FILE EY COURSE NUMEER. )3
GOTOXY(12,12) 3

WRITELN( 8. SEND COURSE LIST TO FRINTER. '):
GOTOXY (12,13) 3

WRITELN('F. SAVE COURSE LIST TO DISK. ):
GOTOXY (12,14) 3

WRITELN('10. EXIT FROGRAM. )3
GOTOXY(15,20) :

WRITELN( 'ENTER A NUMBER FROM 1 TO 10°);
GOTOXY (15,21) 3

WRITELN( WHICH OFTION : )3

GOTOXY (22,21) ;

GETNUM(Z2,21  NUMEBER, 1, 10)

END;

FROCEDURE ENTERINFO(FRONT : FOINTER):
{(* ALLOWS USER TO INFUT INFORMATION MISSING FROM & COURSE

BEGIN
WHILE FRONT <X MNIL DO
BEGIN
FAGE (OUTFUT? :
ENTERCOURSESETUF:
GOTOXY(S,Z2) 3
WRITE ! "FOR COURSE NUMEBER )3

RECORZ

*)



WRITE (FRONT™. CRNUM) ;

WRITELN(' FILL IN THE MISSING [NFORMATION®);
GOTOXY (20, 8) ;

WRITELN (FRONT“. CRNUM) 3

GOTOXY(Z@,7); '

WRITELN (FRONT". CRNAM) &

GOTOXY (20,8) ;
GETNUM(Z@,8,FRONT . CRSEC, 1 ,99) 1
GOTOXY (2@ ,9)

GETNUM (20,9 ,FRONT . MAX, 1,999) ;
GOTOXY (20, 10) ;

GETNUM (20, 1@,FRONT “. FERIOD,1,16) ;

GOTOXY (20, 11) ;
BETNUM(20,11,FRONT.FD,1,16) ;
GOTOXY (20,12) 3

READLN (FRONT™. DAY) ;

GOTOXY (20,17) ;
GETNUM (1@, 13,FRONT~.SEM, 1,3) 3
GOTOXY (20,14) ;

READLN (FRONT" . ROOM) ;

GOTOXY (2@,15) 3

GETNUM(Z@, 15,FRONT". TEACHER, 1 ,99)

FRONT := FRONT-.LINK
END;

END;

FROCEDURE ADDC;
(# ALLOWS USER TO INFUT A NEW COURSE TO LIST =)

BEGIN
FAGE (QUTFUT) :
NEW (NODE 3
ENTERCOURSESETUF ;
GOTOXY (20, 6) ;
GETNUM (20, & ,NODE™. CRNUM, 1 ,599) ;
GOTOXV (20.7) ;
READLN (NODE . CRMAM) ;
GOTOXY (20, 8) ;
GETNUM (20,3 ,NODE"". CRSEC,1.,99) &
GOTOXY (20.9) :
GETNUM (2@, % ,NODE™.MAX, L ,795) ;
GOTOXY (Z0.1@); °
GETNUM(Z®, 1@ ,MODE™. PERIOD,1,16) 3
GOTOXY (2@,11) 3
GETNUM(Z®, 11 ,NODE“.FD,1,16);
GOTOXY(2@,12) ;
READLN (NODE"~. DAY} 3
GOTOXY (20,17 3
GETNUM(2@,17,NODE".SEM, 1, )
GOTOXY (2@, 14) ;
READLN (NODE . ROOM) 3
GOTOXY (2@,15) 3
GETMUM (2@, 15,NODE ™. TEACHER, 1,99)
NODE™.LINK := NILj

INSERTNODE (HEAD ,NODE) 3

END;

FROCEDURE FINDNODE (VAR LQOHAHEAD,CHASER, ITEM : FOINTER; %@k TEET,.DUF :EOOLESH-

b

¥ TO LOCATE = ZDE NISING THE COURSDT MUMBER



{F ANOTHER NODE WITH SAME CR NUMEBER EXISTS DUF (S SET TRUE®)

VAR TEMFA : FOINTER; (* TEMF LOOIAHEAD FOINTER %)
BEGIN
wHéEEIéLDDHQHEQD v NIL) AND (ITEM.CRNUM > LOOKAHEAD *.CRNUM) DO

CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD~™.L INt.

END ;
IF (LOOKAHEAD +«> NIL) AND (ITEM™.CRNUM = LOOkAHEAD".CRNUM )
THEN
BEGIN
ITEM™ := LOOKAHEAD":;
TEMFA := LOOEAHEAD™.L INk3:
IF (TEMPA <> NIL) AND (ITEM™.CRNUM = TEMFA™.CRNUM)
THEN DUF := TRUE

END;

IF ¢ LOOKAHEAD = NIL) OR (ITEM™.CRNUM < LOOFAHEAD™.CRNUM)
THEN
BEGIN
GOTOXY(10,12);
WRITE( 'COURSE )3
WRITE( ITEM™.CRNUM )3
WRITELN¢® IS NOT IN THE LIST ):
TEST := TRUE:
WAIT:
END;
END;

FROCEDURE WRINFO(FRONT : FOINTER) :
(* WRITE A COURSE RECORD TO SCREEM *)

BEGIN
FAGE (QUTFUT) =
ENTERCOURSESETUFR:
GOTOXY (Z2G,6) :
WRITELN (FRONT™.CRMUM) 3
GOTOXY(2@0,7) %
WRITELN(FRONT.CRNAM) 3
GOTOXY (20,8) :
WRITELN (FRONT".CRSEC)
GOTOXY(Z20,9) 3
WRITELN(FRONT™.MAX) ;
GOTOXY(20,10) ;
WRITELN (FRONT~.FERIOD) 3
GOTOXY(20,11)
WRITELN (FRONT-".FD) 3
GOTOXY(20,12) 3
WRITELN (FRONT.DAY) 3
GOTOXY(20,172)
WRITELN (FRONT™ . SEM) &
GOTOXY(2@,14) 3
WRITELN (FRONT.ROOM) 3
GOTOXY (20,13) 3
WRITELN(FRONT . TEACHER) 3
END;

FROCEDURE CEDUF (ST:STRING:VAR L.C,N:FOINTER; VAR F.D:EBOOLEAN) ;
(% ALLOWS LSER TO CHECH THE COURSE WITH Z-ME IR FIUMBER =)



VAR ANS : CHAR;

BEGIN
GOTOXY(@,17)

WRITELN( THERE IS ANOTHER COURSE WITH NUMERER

WRITE( WOULD YOU LIME TO
WRITE (' (ENTER Y OR N):
READLN (ANS) 3
IF ANS = "Y°
THEN
BEGIN
FINDNODE(L,C,N,F,D);
FAGE (OUTFUT) 3
WRINFO (N)
END
ELSE F :=
END:

©,8T. "
s

TRUE;

FROCEDURE GUEFRY;
(¥ USES COURSE NUMEER WHICH IS

VAR DUF,
FLAG :ROOLEAN:
LOOK,
CHAS :FOINTER;:
BEGIN

NEW (NODE} 3
FPAGE (DUTFUT) ;

FLAG := FALSE;
DUF := FALSE:
LOOK := HEAD:
CHAS := HEAD;

GOTOXY (@,2) 3
WRITELN ¢ WHAT

COURSE WOULD YDU LIKE TO FIND?

(x Y DR N — ANSWER =*)

“y N7 CRNUM) 3
THE DOTHER SECTION? “):

INFUTED TO LOCATE A CDURSE %)

(* ANOTHER NODE WITH SAME NUMEER EXISTS+)
(¥ COURSE NOT IN LIST *)

(+ LOOEAHEAD FTR 7O FIND DUF *)

(¥ CHASER TO MARE. NODE =)

)3

WRITELN('ENTER THE COURSE NUMEER ‘)

WRITELN( COURSE NUMEER :
GOTOXY(16,4);
GETNUM (16,4 ,NODE ~. CRNUM, 1,959) 3

)i

FINDNODE {LOOF ,CHAS (NODE,FLAG,DUF) 3

IF FLAG = FALSE
THEN
EEGIN
WRINFO (NODE) :

WHILE DUF DO

BEGIN
CHAS 1= LOOk:
LAOOK == LOOk".LINt
DUF := FALSE;
CKDUF ( “FIND ", LOOk ,CHAS ,NODE ,FLAG,DUF) 3
END;
WAIT;
END
END3
FROCEDURE REMOVE (VAR LOOF.,CHAS,NODE : FOINTER:; YAFR R:EOOLEAN):
VAR ANS : CHAR: (¥ Y DR N — ANSWER =*)
EEGIN
GOTOXY (1@,23) 3
WRITE('DD YOU WANT TO DELETE THIS RECORD™ (Y OR N) ‘)z
READLN (ANS) 3
IF ANS = ‘Y~

THEM



BEGIN
IF (HEAD™.CRNUM =
(HEAD".FD =
THEN
BEGIN
‘HEAD
END
ELSE
BEGIN
CHAS™. LINFK :
LOOK"™.LINK =
LOOF. H
END;
FAGE (OUTFUT) ;
GOTOXY(Q,5);
WRITE ( 'COURSE ‘)
WRITE (NODE™.CRNUM) 3

NODE"-.FD)

L
NIL;:
C

WRITELN(® IS DELETED );
R := TRUE;:
END;
WAIT:
END;

FROCEDURE DELETEC:
(¥ REMOVES A

VAR DUF,
REM,
FLAG
LOOk,
CHAS
ANS

: BOOLEAN;

:FOINTER;
: CHAR:
BEGIN

NEW (NODE) 3

FAGE (OUTFUT) ;

FLAG := FALEES
DUF := FALSE;:
REM := FALSE:
LOOk. := HEAD:

CHAS := HEAD;

GOTOXY(@,2) 3
WRITELNC WHAT

t= LOOK™~.LINKE;

NODE™.CRNUM)

(%
[€.3
€3
{#®
(%

WRITELN('ENTER THE COURSE NUMEER') 3

WRITELN¢ 'COURSE NUMEER :
GOTOXY (16,403

GETNUM(16,4 ,NODE . CRNUM, 1,599 3

Y

FINDNODE (LOOk ,CHAS ,NODE , FLAG, DUF 3

IF FLAG = FALSE
THEN
BEGIN

WRINFO(NODE) ;

REMOVE (L3OK ,CHAS, NODE , REM) 3

WHILE DUF DO

BEGIN
IF REM = FALSE
THEN
REGIN
CHAS := LOOk;
LOOK. := LOOK".LINE3:
END3:
REM 1= SALEE:

AND (HEAD™.CRSEC = HEAD".CRSEC)

(¥ FIRST IN LIST+)

00k™. LINK;

HAS ™. LINK

COURSE FROM THE LIST =*)

ANODTHER CRS WITH
COURSE REMOVED =)
COURSE NOT (N LIST %)
LOOKAHEAD TO FIND DUF *»
CHASER TO MARK. NODE =)

SAME NUMBER EXIST

COURSE WOULD YDOU LIKE TO DELETET ")

—

=

D

*)



DUF := FALSE;
CHDUP('FIND',LODh,CHAS,NDDE,FLAG,DUP);
IF NOT FLAG

THEN REMOWYE (LOOK ,CHAS ,NODE , REM) 3
END3;

EMD;
ENDj;

FROCEDURE CHANGEC:
(» ALLOWS FOR CHANGE OF ANY FIELD IN COURSE RECORD %)

VAR DUF, (¥ ANOTHER COURSE WITH SAME NUMBER EXISTS +)
FLAG :EOQOLEAN; (* COURSE NOT IN LIST %)
NNODE , (* NEW NODE FOR CHANGES +)
LOOkK, (* LOOKAHEAD FTR *)
CHAS :FOINTER: (* CHASER *)
ANS  : .CHAR: (# Y OR N — ANSWER %)

FROCEDURE DUFNODE (VAR N,L,C: FOIMNTER; VAR F,D : EBOOLEAN);
(* CHECES FOR NODES WITH THE SAME CR NUM %)

BEGIN
GOTOXY(@,17) 3
WRITE('IS THIS THE RECORD YOU WISH TO CHANGE™ (ENTER Y OR N) = ")
READLN (ANS) 3
IF ANS = ‘N~
THEN
BEGIN
WHILE D DO
EEGIN
GOTOXY (@,19) ;
WRITELN( THEFE [S ANOTHER RECORD WITH THE SAME CK NUMEER ‘) ;
WRITE( WOULD YOU RATHER CHANGE THAT RECORD? (ENTER Y TR N) : )3
READLN (ANS) 3
IF ANS = Y
THEN
BEGIN
: Ls
: L. LINK;
:= FALSE;:
FINDNODE{L,C,N,F,L);
FAGE (OUTFUT) 3
WRINFO(NODE)
END
ELSE D := FALSE:
END
EMND
EMD 3

C
L
D

BEGIN
MEW (NODE) 3
FAGE (OUTFUT) 3
FLAG := FALSE:
DUF := FALSE;
LOOE := HEAD:
CHAS := HEAD;
GOTOXY (@,2) 3
WRITELN( ‘WHAT COURSE WOULD YOU LIKE TO CHANGE™")j
WRITELN( 'ENTER THE COURSE NUMEER )
WRITELN( COURSE NUMBEF : s
GOTOXY(16,4);
GETMI 1 & 3, MODE “ L CREUM L § . "5G 3



FINDNDDE(LDDH,CHAS,NUDE,FLQG,DUP){

IF FLAG

THEN
BEGIN
WRINFO (NODE) 3
DUFNODE (NODE , LOOK, , CHAS , FLAG , DUF) 3
GOTOXY (45,2):
WRITELN('MAKE CHANGES TO THIS RECORD);
GOTOXY (45,3) 3
WRITEC('ENTER Y OR N : ')
READLN (ANS) § '
IF ANS = 'Y' THEN
BEGIN

ENDs

END3:

= FALSE

GOTOXY(45,4) ;
WRITELN( ‘RENTER ALL INFORMATION');
NEW (NNODE) ;
GOTOXY (40,6) 3
GETNUM (40,6 ,NNODE"". CRNUM, 1, 999) ;
GOTOXY(40,7) :
READLN (NNODE™ . CRNAM) ;
GOTOXY (40,3) ;
GETNUM (40,8, NNODE*. CRSEC, 1,99) 3
GOTOXY(40,9) ;
GETNUM (40,5, NNODE"". MAX , 1 ,999) &
GOTOXY (40,10) 3
GETNUM (40,10 ,NNODE . FERIOD,1,16) ;
GOTOXY (40,11) ;
GETNUM(40,11 ,NNODE“.FD,1,16) 1
GOTOXY(40,1%7) ;
READLN (NNODE*. DAY) ;
GOTOAY(40,13)
GETNUM(4@,1% ,NNODE . SEM,1,3)
GOTOXY (40,14) 3
READLN (NNGDE . ROOM) ;
GOTOXY (40,15) ;
GETNUM (40, 1S ,NNODE"-. TEACHER , 1 ,99) 3
GOTOXY(10,23) ;
WRITE('DO YOU WANT TO MAKE THE CHANSBE IN THIS RECORD?T (Y OR N
READLN (ANS) :
IF ANS = 'Y’
THERN
EEGIN
NNODE*-. LINE = NIL;:
IF HEAD".CRNUM = NODE-".CRNUM
THEN :
BEGIN (* FIRST IN LIST#*)
HEAD := LOOK®".LINk.;
END
ELSE
BEGIN
CHAS™.LINK := LOOE".LINK:
LOOK™.LINK := NILj
END3:
INSERTNODE (HEAD , NNODE? 5
WRINFO (NNODE) §
GOTOXY (10,2) 3
WRITELN( ' THE CHANGE HAS EBEEN MADE ') ;
WAIT:
END3
END;




FROCEDURE SELECTOFTION;:
(¥ ALLOWS USER TO SELECT AN OFTION *)

VAR OFTION : INTEGER; (% OPTION NUMEER %)
BEGIN

REFEAT
FAGE (OUTFUT) ;
MENU (OFTIOND ;

CASE OFTION OF
OFTIONT;

FETCHIT (HEAD) 3
ENTERINFO (HEAD) 3
ADDC;

DELETEC:
CHANGEC;

QUERY 3

PRINTLIST (HEAD) ;
FILEIT (HEAD)
FAGE (QUTFUT) :

VOmNOU PR -

—-
S

END;
UNTIL OPTION = 10@;

END;

BEGIN (% ENTERCOURSEDATA *)
HEAD := NIL:
FAGE (OQUTFUT) 3

SELECTOFPTIOM;

END. (> ENTERCOURSEDATA =)



18.6. SCHEDULER



FROGRAM SCHEDULER;:

S L L e s e L Ry e St L
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(*
(%
(%
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(*
(%
(%
(%
(*
(%
(%
{*
(%
{*
(>
{*
(%
{*
(*
(%
(€3

THIS FROGRAM SCHEDULES STUDENTS AND FRINTS THE RESULTS OF THE

SCHEDUL ING RUN.

THE USER ENTERS

RUN TYFE ( TRIAL OR FINAL )
GRADE LEVELS

FILES USED

UNIT

ST:CRREC (GRADE)
CR:COURSEFILE
SCH: SCH (GRADE)

USED

UNIT TWO ( IN SYSTEM.LIBRARY

THIS UNIT CONTAINS FROCEDURES USED IN SCHEDULING STUDEMTE

OUTFUT
SCHEDULES PRINTED FOR CONFLICT SCHEDULES.
NUMEER OF STUDENTS ASSIGNED TO STuUDY HALL ARE FRINTED

BY GRADE LEVEL.

SCHEDULING RESULTS ARE FEFORTED BY
RESULTS ARE FRINTED BY
ALL STUDENTS ARE SCHEDULED IN EACH
ARE ONLY SAVED ON THE FINAL RUN TO

CLASS TALLY

)

GRADE LEVEL.

CRS AND SECTION

RUN BUT THE SCHEDULES
FILE (SCH:SCH(GR~ADE))

-}
>
.-
-
o

>
%3
*)
-+
x
-

L

*

EEEREEEY.

1

-

(HHHRERXERFHRH RN ERERX R TR RRT L LT CRERRRH XXX RRERRFES SR>

USES TWO:

VAR
CRNSCH
CRNSCH
CFNUM
RUNTYP
CRNAM
CRSEC
TEST
FD.
FERIOD
DAY
TEACHE
SEM
ROOM
ANS
NODE
SH1,
SHz,
SE1,
Si.
SEZ,
s2
RUN

1,

=
-y

E,

R

(€3
(€]
COURSENUMBER ; (%
(%
STRINGL1@1]1: (%
COURSESECTION; (%
INTEGER3 (%
(%
FERIODNUMEER; (%
STRINGLSI: (%
TEACHERNUMBER (%
SEMESTER: (*
STRINGLZI; (%
CHAR: (»
FTR: (%
(€3
(%
(%
(€3
(%
: SCH3; (%
: CHAR: (x

1ST COURSE NOT SCHEDULED*)
2ND COURSE NOT SCHEDULED#*)
CRS MUMEER *)
TRIAL OR FINAL *)
COURSE NAME *)
CRS SECTION . %)
FINAL RUN

COUNTS RECORDS FOR

SCHEDUL ING FERIOD *)
FERIOD IN DAY *)
DAYS SCH IN WEEW *)

TEAACHER NUMEER

SEM NUMBER

ROOM NUMEER

YES OF NO (Y OR N)
FOINTER TQO COURSE REC

*)

*)

*)
*)
*)

STUDY HALL SCH — 1ST SEM %)
STUDY HALL SCH — 2ND SEM %)
TEMF SCHEDULE - 1ST SEM «)
SCHEDULE - 18T SEM *)

TEMF SCHEDULE - 2ND SEM
SCHEDULE - 2ND SEM
TRIAL OR FINAL RUN

*)
*)
*)



(***********************************************************************)

(% *)
:* SEGMENT FROCEDURE STUDSCHEDULE *)
* *)

(*********************************************************************0*)

SEGMENT FROCEDURE STUDSCHEDULE;

CONST
ALT1 = 700; (* FIRST ALTERNATE %)
ALTZ = 701; (¥ SECOND ALTERNATE %)

VAR
STNODE : FPOINT1; (# STUDENT COURSE RECORD %)
STREC : FILE OF STUDENT:; (% FILE OF STUDENT RECORDS *)
LENGT, (¥ COUNTER *)
FULL, (¥ NUMBRER OF FULL SCHEDULES =)
FART, (¥ NUMBER OF FARTIAL SCHED %)
IRR : INTEGER;: (* NUMBER OF IRR CONFLICTS %)
ALTUSED, (* MARKS IF ALT IS USED *)
NOTOFEN, (# FILE IS NOT YET OFEN *)
ALTOF, (¥ TURNS ALT OFF *)
GETOUT : BOOLEAN; (# EXIT LOOF %)
FRESENT : YEAR: (* CURRENT YALUE OF YEAR %)
FILEGRADE, (¥ STRING VAILLUE OF YEAR =)
s, (# STRING YALUE OF YEAR #)
FNAME , (# NAME OF SCHEDULE FILE +)
FILENAME : STRING: (%# NAME OF STUDENT FILE =)
Low, (* LOWEST GRADE IN SCHOOL %)
HIGH : YEAR; (+ HIGHEST GRADE IN SCHOOL *)
HEAF1, {* TOF OF HEAF STUD 3CH %
HEAF : ~INTEGEFR; (¥ TOF OF HEAF MAREER )
ENDROW : 1..MAXROWS: (# LAST ROW USED IN TAELE *)
T : TAELE; (* SCHEDULING FRIORITY T&ELE +)
TAL : TALLY: (* LIST OF COURSES TO EBE TALLIED <)
SCHNODE, (¥ STUDENT SCHEDULE RECCRD %)
SHEAD : SCHFTR: (# HEAD OF STUD 5CH LIST %)

(HHEREEEHEEEHH KRR REEHAFEEE TR R IR AL REREERH AR K EAEREREE XA FE XXX HR X T2 N%)

€3 *)
(* MAK.ESCHEDULE *)
(% *3

CTETTETLELTEEEIEL LTSI ELL LIS S S S LS L L LR R R bR L R RS L L L R L R Ll Xy TR AR ey}

FROCEDURE MAKESCHEDULE (VAR TAR : TABLE: YAR 51,53 :SCH: VAR TAL : TALLY:

NAME : STRING)
(* GIVEN A FRIORITIZED LOOLUF TAELE THIS FROCEDURE SCHEDULES A STUDENTS CCUR
ES %)
TYFE
WEEH = (M, T,W,R.F)3; (¥ DAYS OF WEEF =)
VAR
NUMBERCONF . (* COUNTS CONFLICTS %)
FROECRS, (* COURSE CAUSING CONFLICT +)
BESTEALNUM, (» CRS WITH BEST EAL FOR RESCHECULE
BESTEALSEC, (* SEC WITH BEST EAL FOR RESCHEDULE
REMOVE : INTEGER; (» COURSE TO RE REMOVED IF CONFLICT

F {NALCHANCE . (* TRY COURSES ON PROELEM LTST

*)

*)
*)

S



FOUND, (¥ COURSE LOCATED %)

Ok, (# SCHEDULED Ok *)

MARKER, (% FREVIOUS CONFLICT %)

FROE, (¥ KEEFS TRACK OF EBESTEAL %)
CONFLICT : BOOLEAN: (¥ CONFLICT EXISTS %)

J : 1..TOTC; (* ROWS — COURSE TALLIES LIST %)
FROBLIST : COURREQLIST; (» COURSES WITH SCHEDULING FROE %)

(3362 336 3636 3636 362 3333 30336 6363636 2 2 0 2 2 2 I 0 e J e 2 K XK NN NN A KRR HHHN K H RN AKS)

FROCEDURE REMOVETL( VAR TAL: TALLY; CRS : INTEGER):
(¥ REMOVES A COURSE FROM LIST OF COURSES TO BE TALLIED %)

VAR I : 1..70TC; (* LOOF COUNTER %)
KEEP  : SC: (* HOLDS A COURSE AND SECTIOM =)
FLAG  : EOOLEAN; (% COURSE FOUND %)
BEGIN
FEEFL1Y := @;
KEEFL2] := @
FLAG := TRUE:
FOR J := 1 TO TOTC DO
IF FLAG
THEN IF TALCJ,13 = CRS
THEN
EEGIN
TALLJY := KEEF:
FLAG := FALSE
END;:
FLAG := TRUE:
FOR J := 1 TO TOTC — 1 DO
BEGIN
IF FLAG
THEN IF TALLJ,11 = @
THEN FOR I := J TO TOTC - 1 DO
EHEGIN
TALCI1 := TALCI + 11
FLAG := FALSE
END
END
END;

FROCEDURE TALLYLIST(VAR TAL : TALLY: CR&, SEC : INTEGER):
(% KEEFS ILIST OF SCHEDULED CRS FOR COURSE TALLIES LIST =)

SCs (+ HOLDS ONE COURSE AND SECTION =
EOOLEAN: (* RECORDS IMSERTON OF COURSE *)

VAR EEEF
FLAG

BEGIN
HEEFLLY :
KEEFL2] := SEC:

FLAG := TRUE;
FOR J := 1 TO TOTC DO
IF TALLJ,11 = CRS
THEN
BEGIN
TALLJ] := HEEF:
FLAG := FALSE
END3:
FOR J := 1 TO TOTC DO
IF FLAG
THEN IF TALLJ,11 = @
THEN
BEGIN
TALLJII := FEEF:

CRS:

P



END
ELSE IF CRNSCH! > @
THEN
BEGIN
FART = FART + 1;
TALLYC(TAL) ;
SHCOUNT (SH1,SH2,51,52) :
IF (RUN = ‘F') OR (RUN = *T°)
THEN
BEGIN
REWRITE (QUTDEVICE, ‘FRINTER: ') 3
WRITELN (QUTDEYVICE) ;
WRITELN (QUTDEVICE ,NAME) ;
WRITELN(QUTDEVICE) ;
WRITE (DUTDEVICE, 'FARTIAL SCHEDULE - COURSE ‘,CRNSCH1):
WRITELN(QUTDEVICE, * IS NOT SCHEDULED ) ;
CLOSE (QUTDEVICE) ;
STDSCH (S1,352)

END
END3
IF (CRNSCH1 = @) AND (CRNSCHZ = @)
THEN
BEGIN
FULL := FULL + 1

TALLYC(TAL) ;
SHCOUNT (SH1,SHZ2,51,5S2) ¢
END

END;

(HEHREEEAEEFREE L E RS EHEEE RS S A XA KR EF AR R F I FF XA R I FFEXREE R XA EEEF X R FEH R %)

PROCEDURE QUERYCL(CRS,SEC : INTEGER;YAR NODE,.CH,CT : FTR: VAR FOUND,NEXT BOC_E
AN) 3
(# FINDS COURSE IN CIRCULAR LIST
- IF FOUND THEN FOUND IS TRUE AND COURSE NODE RETRIEVED
- IF NEXT CRS IS ZSAME THEN NEXT 3ET TRUE =)
VAR
CHMARK., @ FTR: (% MARHS HEAD OF LIST %)
BEGIN
FOUND := FALSE;
CHMARE, 1= CH;
REFEAT
IF (CRS = CH".CRNUM) AND (SEC = CH".CRSEC)
THEN
EEGIN
NODE := CH:
FOUND := TRUE
END3
CH 1= CH™.LINk:
UNTIL FOUMD UOR ¢ CH = CHMARE):
IF FOUMD
THEN IF (CRE = CH™.CRNUM) AND (SEC = CH'".CF3EC)
THEN NEXT := TRUE
ELSE NEXT := FAL.SE:
END;
FROCEDURE SCHEDULECRS (CRS,SEC: INTEGER:; VAR 0Ok ,CONFLICT,MARKER : EOJLEAN:
VAR FRUBCRS :INTEGER: YAR SE1,SB2 : SCH):
(# FLACES A& CRE AND SEC INTO SCHEDULE ARRAY- SETS OK,CONFL.ICT AND
MARKER FLAGS TO INDICATE RESULT OF OPERATION =)
VAR
‘% 0 IF AMOTRIER FIr OF THIC SEITICN Z- 2T=-

MEYT : EOOLEAN:



~ FLAG := FALSE
END
END;

FROCEDURE TALLYC (VAR TAL : TALLY) ;
(* TAKES COURSES IN LIST AMD SENDS THEM TO FINDC TO EE COUNTED #)

BEGIN
FOR J := 1 TO TOTC DO
IF TALLJ,11 <> @
THEN FINDC(HEAD,TALLJ,11,TALLI,21);
END;

FROCEDURE INITTAL (VAR TAL: TALLY):
(¥ INITIALIZE LIST TO ALL @ %)

VAR KEEF : SC; (* HOLDS A COURSE AND A SECTIOHN
BEGIN
KEEFL{11 := @
KEEFCLZ1 := O;
FOR J := 1 TO TOTC DO
TALLJ1 := KEEF;
END;

FROCEDURE FRINTTAL(TAL :=TALLY):
(¥ FRINTS LIST OF COURSES THAT A STUDENT SCHEDULED +)

VAR I : 1..T0OTC; (¥ LOOF COUNTER %)

BEGIN
REWRITE(OUTDEVICE, FRINTER: )3
WRITELN(OUTDEYICE) ;
WRITELN(OUTDEVICE, 'COURSES SCHEDULED ')
WRITELN(OUTDEYICE) ;
FOR I := 1 TO TOTC DO
IF TALCI,11 > @
THEN WRITELN(OUTDEVICE,TALCI,11." “yTALLI 2703
CLOSE(OUTDEVICE) ;
END;

(HEEEEEIEEERRREIEEEEEREEEEELEEEER T LEEREREERX AT RAREEEAERE IR EER N EF AT S AT

FROCEDURE FRIMNTSTECH( VAR 51,32 : SCH):
(¥ FRINTS CONFLICT MESSEGES WITH STUDENT SCHEDULES *)

EEGIN
IF (CRNSCH1 > @) AND (CRNSCHZ :» @)
THEN
BEGIN
IRR := IRR + 1:
IF (RUN = 'F’) OR (RUN = 'T"
THEN
EBEEGIN

REWRITE (OUTDEVICE, 'FRINTER: ") 3

WRITELN(OUTDEVICE) ;

WRITELN(QUTDEV1CE.NAME) 3

WRITELN (OQUTDEVICE) ;

WRITE (OUTDEVICE, 'IRRESOLIELE CONFLICT - COURSES ' ,CRNSCH1) ;
WRITELN(OUTDEVICE, ° AND ', CRNSCHZ. ° ARE FROBLEMS )
CLOSE (OUTDEVICE) 3

STDSCH(S1.32) ¢
END



DAYS : STRINGES]: (®% DAYS Ur weer =)

D : INTEGER: (% INDEX INTO DAYS OF WEEK #*)
J : WEER: (¥ LOOF COUNTER — WEEFR %)
HEAD : FTR: (¥ HEAD OF LIST %)

FROCEDURE FILLMAT( VAR SE: SCH):

(* FLACES COURSE IN SCHEDULE MATRIX EY SEM, FD AND DAY *)

IF NOT CONFLICT THEN
BEGIN
IF NODE”.DAYED]1 = DAYSLDI]
THEN IF SELNODE~.FD,D]1 = @
THEN
BEGIN
SELNODE™.FD,D1 := CRS:
O+ := TRUE:
CONFLICT := FALSE:
END
ELSE
BEGIN
Or := FALSE:
CONFLICT := TRUE;
FROECRS := SBENODE™.FD.D1:
END:

END;

BEGIN (* SCHEDULECRS
DAYS := "MTWRF':
CONFLICT := FALSE:
NEXT := TRUE:
HEAD := CHEARD:
WHILE NEXT AND NOT CONFLICT DO
BEGIN
NEW (NODE) 3
QUERYCL (CRS .SEC .NODE ,HEAD ,CTAIL ,FOUND,NEXT) ;
IF FOUND
THEN

BEGIN
IF (NODE".SEM < 1 ) OR (NODE~.SEM > )
THEN WRITELN(’'ERROR IN SEMESTER )
ELSE
BREGIN
CASE NODE™.SEM OF
: FILLMAT(SEL):
: FILLMAT(SEZ):
: BEGIN
FILLMAT (SEL) 3
FILLMAT (SEI)
END

[ER SN

END
ENDz
END
ELSE
BEGIN
REWRITE (OUTDEVICE, 'FRINTER: ') 3

x)

WRITELN (OUTDEVICE. 'COURSE ,CRS.- SECTION *.SEC, IS NOT IN

CLOSE (OUTDEVICE)

LIST '3



END:
END
END;

(¥ SCHEDULECRS #)

( ******************'ﬁ--l'******'!’*****-**************************i-************* )

FROCEDURE ADDFROELIST( VAR LIST : COURREGLIST:

FROEBCRS : INTEGER):

(* ADDS A COURSE TO PROBLEM LIST SO OTHER SECTIONS CAN RE

SCHEDULED

VAR INDEX

FLAG

1..MAXN:
ECQOLEAN:

REGIN
IF LIST = NULLA
THEN LLISTL13 :=
ELSE
REGIN
FLAG := TRUE:
FOR INDEX := t TO MAXN DO
IF LISTCINDEX] = FROECRS
THEN FLAG := FALSE:
IF FLAG
THEN
REGIN
INDEX := Z:
WHILE FLAG DO
REGIN
IF LISTCINDEX1 = @
THEN
REGIN
LISTCINDEX3 := FROECRS:
FILAG := FALSE
END:
IF INDEX < 1@

FROERCRS

THEN INDEX
ELSE FLAG :
END
END

= INDEX + 1
FALSE

END
END:

FROCEDURE TRYALT (VAR ATAER : TAELE);

IF IT BRECOMES MECESSARY %)

(# LIST INDEX +)
(¥ COURSE IS IN LIST %)

(# TRIES TO SCHEDULE ALTERNATE COURSES =)

PROCEDORE ADDALT (VAR NODE : FOINT1: FALTCRS.RALTCRS :

INTEGER) :

(* CREATES NEW CLIST USING THE ALTERNATE COURSE =*)

VAR
CH, (¥ FTR TO HEAD OF CLIST =)
CT. (¥ FTR TO TAIL OF CLICST =)
LOCKAHEAD . (# CRS LIST — LOOHAHEAD *)
CHASER : FTR: (% — CHASER *)
BEGIN
FOR INDEX := 1 TO MAXN DO
IF NODE™.CRSRECLCINDEX3 = FALTCRS
THEN NODE™.CRSRE@LINDEX3]1 := RALTCRS:
CH := CHEAD;
CT == CTAIL:
LOOK.AHEAD := HEAD:
CHASER := HEAD:
WHILE (LOOKAHEAD - > NIL) AND (RALTCRS » LOOKAHEAD".CRNUM) DO
EEGIN
CHASER := LOOKAHEAD:

LOOKAMEAD := !_OCKAHEAD".LINE



ENDg
WHILE (LODKAHEAD <> NIL) AND (RALTCRS
BEGIN
IF LOOKAHEAD".ENROL - LOOKAHEAD™.MAX
THEN
BEGIN
NEW (CORNODE) 5
CORNODE™ := LOOK.AHEAD"™;
CORNODE*.LINK := CHs
CT*.LINK := CORNODE;
CH := CORNODE
END;
CHASER := LOOKAHEAD;
LOOKAHEAD := LOOKAHEAD".L INK
END
END;:

BEGIN
IF ATAEC1,11 = ALT1
THEN
BEGIN
NEXTCRS (ATAE) 3
REPLACE(ALTZ.HEAD,CTQIL,ATAB);
IF NOT ALTUSED
THEN
BEGIN
ADDAL T (STNODE ,ALT1,ALT2) 3
ALTUSED := TRUE
END
END
ELSE IF ATAEL1,11 = ALTZ
THEN
BEGIN
NEXTCRS(ATAE) ;3
REFLACE(ALT1 ,HEAD,CTAIL,ATAB) 3
IF NOT ALTUSED
THEM
EEGIN
ADDALT(STNODE,ALTZ,ALT1) 3
ALTUSED := TRUE
END
END;
END;

= LOOKAHEAD".CRNUM)

DO

FROCEDURE TRYFROBLIST (VAR TAE: TABLE;VAR MROBLIST:COURREGLIST;VAR TAL:TALLY:

VAR S1,82 : SCH):

(¥ ADDS ALL SECTIONS OF COURSES ON FROELEM LIST TO THE TAEBLE AND TFIES

TO SCHEDULE THEM %)

VAR
STAE,
ETAE,
CTAE,
NTAE
ES1,
BSZ,
SE1,
SBZ,
ssi1,
s52,
NS1 .,
NSZ
LIST
sTAL .,
NTAL : TALLY:
FROBCRS,

TAEBLE:

SCH;
COURREQLIST;

(*
(%
(*
(%
s
(%
(
(>
(%
(%
(*
(%
(%
(%
(=
%

TAELE FO
TABLE FO

COFY OF TAE FOR

COFY OF

R OTHERCFT
R BACEUF

TAR

0

=)

REPLACEMENT =)

*)

SCHED FOR EBACKHUF )
SCHED FOR BACHUF %)
BACHUF COFY OF NS1+)
BACHUFR COFY OF NSZx)
OTHEROFT  *)
OTHEROFT %)

SCH FOR
SCH FOR
COFY OF
COFY 0OF
COFY OF
TAL FOR
COFY OF
COURSE 17

S1

G2

*)
*)

FROBLIST %)
OTHEROFT %)

TALLY
ays THG

*)
ConF

+)



RESTORE : INTEGER;:
" SINDEX, '
INDEX : @..MAXN:
ALTOFF,
OTHEROFT,
EACKUFR,
REM,
oK,
CONFLICT,
MARKER ,
NOCONFLICT : BOOLEAN;

FROCEDURE SAVEENVIROMENT :

(* SAVES THE VALUES IN CASE A SCHEDULE

BEGIN
CTAE := TAE;
NEXTCRS(CTAE) 3
NTAE := CTAE;:
NS1 := Sl
NSZ := S2;
LIST 1= PROBLIST;
NTAL := TAL;
RESTORE := TAEBC1,13:
NOCONFLICT := TRUE
END3;

FROCEDURE RESTOREENVIROMENT 3

(# SCHEDULE WAS SUCESSFUL DO RESTORE ENVIROMENT

BEGIN
TABC1,13 := B;
S1 := NBS1;
S2 := NSZ;
TAL :1=NTAL
END3

FROCEDURE CRSSCHEDULED;:

(* COURSE WAS SCHEDULED SO UFDATE

BEGIN
FOR RO == 1 TO NUMFD DO
FOR CO ::= 1 TO NUMD DO
IF NSI1CRO,COJ = NTAEL[1,11]
THEN
EEGIN
SEILRO,CO] := B;
REM := TRUE
END3
FOR RO := 1 TO NUMFD DO
FOR CO == 1 TO NUMD DO
IF NSZCRO,COJ = NTAERC1,11]
THEN
EEGIN
SEZLRO,CO0] := @;
REM := TRUE
END3
IF REM

THEN REMOVETL (NTAL,NTAEC1,173)3

TALLYLIST (NTAL,NTAEL1,13,NTABC1,21);
(NOT BACKUF)

IF (NTAEC1,11 = NTAELZ,11) AND
THEN

EEGIN

BACKUF 3= TRUE;

NEXTESEC (NTAR)

(# INDEX FOR OTHEROFT

(¥ LIST INDEX
(* ALT IS TURNED OFF
(¥ TRY OTHER OFTION

(¥ TRY REST OF SECTIONS
(* MARES REMOVAL OF A CRS

(¥ SCHED 0Ot

*)

(¥ SCHED WITH CONFLICT %)
(¥ MARKS FREV CONFLICT #)

(¥ RECORDS CONFLICT

TRY DOESN'T WORE *)

SCHDEDULES *)

*)

+)
*)
*)
%)
*)
*)

BEFORE RETURNING =



NSZ := SEZI;
NEXTCRS (NTAE) 3
IF NOT OTHEROFT
THEN
BEGIN

PROCEDURE CHECKT(CRSNUM : COURSENUMEER: VAR TAE : TAELE) 3
(# IF CRS IS IN TAELE THEN IT IS REMOVED *)

VAR J, (% LOOF COUNTER %)
c : 1..MAXROWS; (* LOOF COUNTER %)
EEGIN
FOR J := 1 TO MAXROWS DO
IF TABLJ,11 = CRSNUM THEN TAEBLJ,11 := @;
FOR J := { TO MAXROWS DO

IF TARBLJ,21 : 3 THEN IF TAELJ.11 = @
THEN FOR C:= J TO MAXROWS — 1 DO
TABLCY := TARLCC+11;
END3

EBEGIN (* TRY®ROELIST =)
SAVEEMNYIROMENT ;3
REFLACE(RESTORE,CHEAD.CTALIL ,NTAE) 3

INDEX := 13

SINDEX := @3

OTHEROFT := FALSE:

EACHUF := FALSE:

WHILE LISTLCINDEX]1 . @ DO
EEGIN
ALTOFF := TRUE;:

CHECET(LISTLINDEX]1,NTAE) ;
REFLACE(LISTLINDEX]1,CHEAD,.CTAIL,NTAR)

WHILE (NTAECL1,11 <> @) AND (NOCONFLICT) DO
EEGIN

SEl1 := NS1;

SERZ :1= NSZ;

SCHEDULECRS (NTAEL1,11,NTARLC1,21,0K ,CONFLICT,MARKER ,FROECRS,SE1,SET) .
REM := FALSE;
IF Ok
THEN CRESCHEDULED;3
IF CONFLICT
THEN
BEGIN
IF SECT(FROECRS,CHEAD,CTAIL) * 1
THEN ADDFROPBLIST(LIST,FROBCRE);
IF NTAELZ,11 = NTAERLC1,11
THEN
BEGIN




ELSE IF ((NTAEL1,11 = ALT1) OR (NTARC1,11 = ALTZ)) AND ALTOFF

THEN
EEGIN
TRYALT (NTAE) ;
ALTOFF := FALSE
END
ELSE
EEGIN
IF BACKUP
THEN
BEGIN
BACKUF := FALSE:
NTAE := BTAE;
NS1 := ES1;
NS2 := BSD
END
ELSE
EEGIN
NTAEC1,13 := O
NOCONFLICT := FALSE
END:
END
END
END3:
IF NOCONFLICT
THEN
BEGIN
RESTOREENYIROMENT 3
LISTCINDES + 11 := @
END
ELSE
EEGIN
NOCONFLICT := TRUE:
(F OTHERODFT
THEN
BEGIN
NS1 := SS1;
NST := S5S2:
NTAL := STAL:
NTAE := STAE;:
OTHEROFT := FALSE:
END
ELSE
BEGIN
NTAE := CTAB;
RESTORE := TAEL1,171:
REFLACE (RESTORE ,CHEAD ,CTAIL NTAE) 3
NS1 = S1:
NSZ2 := 52
END:
END;
IF INDEX = 10
THEN INDEX := INDEX + 1
ELSE LISTLINDEX1 := @:
END
END: (¥ TRYFROBLIST =)

(******-ﬁ-*********************** AWHRRHWREHHELHREREERLEREEELERXEETA XXX RN F X))

BEGIN (# MAKESCHEDULE %)
Ok := TRUE:

MAREER := FALSE:

ALTUSED FALSE:

INITECH(EL) 3



SE1 := S1:
INITSCH(S2) ;
SEZ2 1= S22
NUMEERCONF := @;
INITTAL (TAL) ;
FROBLIST := NULLA:
FINALCHANCE := FALSE:
WHILE TAEL1.11 - > @ DO (* WHILE MORE COURSES TO SCHEDULE <?
EEGIN
IF Ok THEN
BEGIN
FROE := FALSE;
BESTEALNUM := TAEBL1,11;
BESTEALSEC := TAERL1,21]
END:
SCHEDULECRS(TAEEI,1],TABEI.EJ,GH.CONFLICT.MARWER,PRGECRS.SBI,SEZ):
IF Ok

THEN
BEGIN
S1 := SE1;
S2 = SB2;

TALLYLIST(TAL,TAEBL1,11,TAEL1,21);
NEXTCRS(TAR) ;
MARKER := FALSE;
FROEBLIST := NULLA:
FINALCHANCE := FALSE:
END3
IF CONFLICT
THEN
BEGIN
SE1 := S1;
SEZ 1= S22
IF SECT (FROECRS,CHE&D,CTA1L)Y . 1
THEN
EEGIN
ADDFROEL IST (FROELIST ,FROEBCRS) :
FIMALCHANCE := TRUE
END3
IF TAEBLZ,1]1 = TAEL1,11
THEN (¥ TRY OTHER SECTIONS )
BEGIN
IF NOT FROE
THEN
BEEGIN
REMOVE := FROECRS:
FROE := TRUE:
END:
NEXTSEC (TAR)
END
ELSE IF MARKER (» NO OTHER SECTION =*)
THEN
BEEGIM
MARKER := FALSE:
NUMEERCONF := NUMEBERCONF + 1:
IF NUMEERCONF 1 THEN CRNESCH1 := TABL1,11:
IF NUMBERCONF 2
THEN
EEGIN
CRNSCHZ := TAEBL1,11:
TAEL1.1] ::= @3
END
ELSE NEXTCRS(TAE):
END
ELSE
BEGIHN



S.SELl,5EQ);

IF FINALCHANCE
THEN TRYFPROELIST(TAE,FROEBLIST,TAL,S1,52);
IF TABL1,11 <> @
THEN
EBEGIN
IF (TAEL1,1] = ALT1) OR (TAEL1,11 = ALTZ) AND ALTOF
THEN
EEGIN
TRYALT(TAR) ;
ALTOF := FALSE

END
ELSE
EEGIN
IF NOT FROE
THEN
EEGIN
REMOVE := FROECRS;
FROE := TRUE
END:
REMOVETL (TAL ,REMOVE) 3
FOR RO := 1 TO NUMFD DO
FOR CO := 1 TO NUMD DO
IF SE1LRO,CO] = REMOVE
THEN SE1L[RO,CO0]1 := 0O:
FOR RO := 1 TO NUMFD DO
FOR CO := 1 TO NUMD DO
IF SEZLRO,CO0]1 = REMOVE
THEN SEZLRO,CO01 := @;

NEXTCRS(TAR) ;

SCHEDULECRS (RESTEALMNUM, BESTEALSEC,OK ,CONFLICT . MARKEER .

IF NOT Ok
THEN
EEGIN
SEl1 = 351;
SEZ := SZ:
NUMEBERCONF := NUMEBERCONF + 13
IF NUMBERCONF = 1
THEN CRNSCH1 := BESTEALNUM
ELSE
EEGIN
CRNSCHZ := BESTEBALNUM;:
TAEL1,1] := @
END
END
ELSE
EEGIN
MARKER := TRUE;
€1 := SEl:
2 := SERZ;
TALLYLIST(TAL ,BESTEALNUM ,BESTEAILSEC) 3
IF SECT(REMOVE,CHEAD.CTAIL) . 2
THEN
EEGIN
NUMEERCONF := NUMBERCONF + 13
IF NUMEBERCONF = 1
THEN CRNSCH1 := REMOVE
ELSE IF NUMBERCONF = 2
THEN
BEGIN
CRNSCHZ := REMOVE:
TARL1,1] := @
END
EMD

ELSE REFPLACE (REMCUE,CHEAD CTATL . TAR?

FRCEIR



END;
END:
END
END
END
END?
FRINTSTSCH(S1
END:

C"‘) -
PRSP

(¥ MAFESCHEDULE %)

(********************&***********%********§§*****************f&******§****)
(*************************************************************************)

FROCEDURE SCHEDASTUD:
(¥ SCHEDULES ONE STUDENT %)

BEGIN
CRNSCH1 := 03
CRNSCHZ := 0;
ALTOF := TRUE:
NEW ( SCHNODE) ;
MARE (HEAF) 3
NEW ( STNODE) 3
STNODE* := STREC™: (>
MAKECLIST (STNODE) ;
IF STNODE*.CRSREQ <> NULLA
THEN
EEGIN (%

MAKETABLE (T ,COUNT ,CHEAD,CTAIL) :
MAKESCHEDULE(T,S1,S2,TAL ,STNODE™. STUDNAM) 3
FILEST (SHEAD,SCHNODE .STNODE, TAL)

END3;
TEST := TEST + 13
RELEASE (HEAF) 3
IF (TEST = 1@@) AND NOTOFEN AND (RUN = ‘'F")
THEN
EEGIN (*
STR(FRESENT,S) 3
FNAME := CONCAT( 'SCH:SCH',S);
OFENFILE (FNAME) 3
IF SHEAD <: NIL
THEN. SAVESCH (SHEAD) 3
NOTOFEN := FALSE:
RELEASE (HEAF1) 3
SHEAD := NIL:
TEST := 1:
END3:
GET(ETREC) 3
END:
EEGIN
FOR INDEX := 1 TO MAXN DO
NMULLALINDEX] := 0:

GOTOXY(1@,1@) ;
MESS (' TRIAL OR
READ (RUN) 3
IF RUN = 'T°
THEN
EEGIN
MESS ('WHAT RUN IS THIS :
READLN (RUNTYFE)
END
ELSE RUNTYFE
FAGE (OUTFUT)

FINAL RUN 7 (ENTER T OR F): 'Yz

i

‘FINAL 3

(¥ STUDSCHEDLULE

GET STUDENT RECORD %)

SCHEDULE THE STUDENT %)

SAVE SCH IF FINAL RUN =)

*)



LOW := ASKCHOICE(@,S, 'WHAT IS THE LOWEST GRADE YOU WISH TO SCHEDULE ,7.12):
HIGH := ASKCHOICE(@,1@, 'WHAT IS THE HIGHEST GRADE YOU WISH TO SCHEDULE,7.:2):

GETOUT := FA
FRESENT := L
REFEAT
TEST :
FULL
FART :
IRR ==
NOTOFEN
MARE (HEAF'1) 3
SHEAD := NIL;
INITSCH(SH1)
INITSCH(SH2) 3
STR(FRESENT ,FILEGRADE) ;

FILENAME := CONCAT(‘ST:STREC',FILEGRADE):
RESET (STREC,FILENAME) 3
WHILE NOT EQF (STREC) DO
BEGIN
SCHEDASTUD
END;

CLOSE(STREC) ¢
REWRITE(QUTDEVICE, 'FRINTER: ")
WRITELN(QUTDEVICE)

WRITELN(QUTDEVICE, * RUN - ' ,RUNTYFE) ;

WRITELN(QUTDEVICE, 'RESULTS FOR GRADE °,FRESENT):
WRITELN(QUTDEVICE, ' FULL SCHEDULES - '",FULL):
WRITELN(QUTDEVICE, * FARTIAL SCHEDULES - °.FART):
WRITELN(QUTDEVICE, ' IRR CONFLICTS - "JIRR);

WRITELN (OQUTDEVICE. TOTAL - 'J,FULL + FART + IRR):

WRITELM(QUTLEYICE! &
WRITELN(QUTDEVICE, °~ STUDY HALL COUNT )3
CLOSE(OUTDEVICE} ;
STDSCH(SH1 ,5-2) 3
IF NOTOFEN AND (RUN = "F ")
THEN
BEGIN
STR(FPRESENT,S) 3
FNMAME := CONCAT('SCH:3CH' ,3)z
OFENF ILE (FNAME) :
IF SHEAD < NIL
THEN SAVEECH (SHEAD) ;

END
ELSE
IF (SHEAD +«» NIL) AND (RUN = "'F")
THEN SAVESCH (SHEAD) ;
IF RUN = ‘'F°

THEN CLOSE (SCHRECD,LOCH.) ¢
IF FRESEMT = HIGH
THEN GETOUT := TRUE
ELSE FRESENT := FRESENT + 13
RELEASE (HEAF'1) :
UNTIL GETOUT = TRUE

END: (® STUDSCHEDULE *)

BEGIN (# SCHEDULER =)

STUDSCHEDULE:
FRINTLIST (HEMD) ¢

END. (¥ SCHEDULER %)



1@.7. UNIT TWO



(ES+*)

UNIT TWO;:

INTRINSIC CODE 2 DATA 24;

(%

ALLOW SWAFPING *)

(*********%***************************************************4%*******)

(*

(¢ THIS UNIT CONTAINS SUEROUTINES USED RBY °SCHED'. WHEN CALLED
(% THIS UNIT LOADS ALL COURSES INTO A LIST AND SETS CLASS
(% ENROLLMENT TO @.

(%

*)
*)
*)
*)
*)

(**********************************************************************)

INTERFACE

CONST
MAXN
MAXCOL.S
MAXROWS
NUMFD
NUMD
TOTC

TYFE
FOINTER
FTR
COURSENUMEER
COURSESECTION
SEMESTER
FERIODNUMEER
TEACHERNUMEER
COURSE
FECORD
CRNUM
CRNAM
CREEC
MAX
FERIOD
FD
DAY
SEM
ROOM
TEACHER
LINEL
END;

CRENROL
RECORD

CRNUM
CRNAM
CRSEC
MAX
FERIOD
FD
DAY

|
-

[}
~
= Ml e

~COURSE;
“~CRENROL 3
B..999:
1..9%:
1..7;
1..16;
1..99;:

COURSENUMEER:
STRINGL1@];:
COURSESECTION;
INTEGER;
FERIODNUMEER:
FERTODNUMEEF ;
STRINGLS]:
SEMESTER:
STRINGLZ]:
TEACHERNUMEER
FOINTER;

COURSENUMEER
STRINGL181;
COURSESECTION;
INTEGER;
FERIODNUMEER
FERIODNUMEER;
STRINGLSI;:

(=
(%
(%
(%
(%
(%

(%
(%
(*
(%
(%
(%
(%
(%
(*
(%
(€3

(%
(%
(€3
(%
(%
(%
(s

MAX NUMEER IN COURCSES
MAX COLUMNS IN TARLE
MAX ROWS IN TAELE
FERIODS IN SCHEDULE
DAYS IN SCHEDULE
TOTAL COURSES

COURSE NUMEER (8..99%)
COURSE NAME ( 1@ CHAR)
COURSE SECTION (1..G®)

MAX SIIE OF CLASS
FERIOD OF DAY (1..16
FERIOD FCR SCHEDULING
DAY OF WEEF. (MTWRF)
SEMESTER (1..2..30
ROOM NUMEER

TEACHER NUMEER

FOINTER TO NEXT RECORD

COURSE NUMEER (@..999)
COURSE NAME ( 18- CHAR)
COURSE SECTION (1..99)

MAax SIZE OF CLASS
FERIOD OF DAY (1..16
FERIOD FOR SCHEDUL ING
DAY OF WEEE (MTWRF?

+)
*)
+)

*)

+)

*)
*)
*)
*)
*)
*)
*)
*)

*)

*)
*)
*)
*)
*)
*)

+)



SEM : SEMESTER; (* SEMESTER (1..2..0) *)
ROOM : STRINGLTI; (* ROOM NUMEER *)
TEACHER : TEACHERNUMBER; (* TEACHER NUMEER *)
ENROL : INTEGER; (* COURSE ENROLMENT *)
EN;}”“ : PTR; (* POINTER TO NEXT RECORD *)
FOINT1 = "~STUDENT;: (% TO STUDENT RECORD *)
YEAR = 7..12;
COURREQLIST = ARRAYL1..MAXN1 OF COURSENUMEER:
STUDENT =
RECORD
STUDNAM : STRINGLZ01; (* STUDENT NAME x)
STUDID : INTEGER: (* STUDENT ID NUMEER =)
GRADE : YEAR;: (# GRADE IN SCHOOL x)
CRSREQ : COURREQLIST: (* ARRAY OF STUDENT COURSES *)
EN;INHI : FOINTI; (* POINTER TO NEXT RECORD *)
ONER = ARRAY[1..NUMD1 OF INTEGER:
SCH = ARRAYL1..NUMFDl OF ONER;
ONECOLUMN = ARRAYL1..NUMFD1 OF INTEGER:
ONEROW = ARRAYL!..MAXCOLS1 OF INTEGER;
TABLE = ARRAYL1..MAXROWS] OF ONEROW:
ONECOL = ARRAYL1..MAXROWS1 OF INTEGER;
sc = ARRAYL1..21 OF INTEGER: (% CRS NUMBER AND SEC +)
TALLY = ARRAYL[1..TOTC1 OF SC (* LIST OF CRS SCHED
SCHF TR = ~SCHREC}; (* FTR TO SCH RECORDS #)
SCHREC = :
RECORD
STUDNAM : STRINGLZ01; (* STUDENT NAME *)
STUDID : INTEGER: (* STUDENT ID  =#)
GRADE  : YEAR; (* STUDENT GRADE#*)
CRSSCH : TALLY; (* STUD SCHEDULE#)
L : SCHPTR; (¥ FOINTER *)
END;:
VAR
HEAD : FTR; (* POINTER TO START OF LIST <)
CRREC : FILE OF COURSE; (» FILE BUFFER *)
SCHRECD : FILE OF SCHREC: (* FILE OF STUDENT SCHEDULES =*)
OUTDEVICE : TEXT;: (* FRINTER €
RO : 1..NUMFD; (¥ ROWS — FD %)
co : 1..NUMD; (¥ COLUMNE — DAYS 3
CORNODE  : FTR; (# COURSE RECORD *)
INDEX : B..MAXN; (% ARRAY INDEX *)
NULLA : COURREGLIST; (* ALL COURSES ARE @ *)
CHEAD, (* HEAD OF CIRCULAR LIST *)
CTAIL : FTR; (» TAIL OF CIRCULAR LIST *)
COUNT : INTEGER;: (* MUMBER OF COURSE3 IN C.L.*)
ROW : 1..MAXROWS; (* INDEX FOR TABLE *)
HOLD : ONEROW; (* TEMF STORAGE *)
coL : 1..MAXCOLE; (* A COLUMN *)

PROCEDURE OFEMFILE(FILENAME : STRING):

FROCEDURE SAVESCH(FRONT : SCHFTR):

FROCEDURE INSERTSCH(VAR FRONT, ITEM :SCHFTR): .
FROCEDURE FILEST (VAR SHEAD, SCHNODE :SCHFTR:; NODE : FOINT1: TAL :TALLY):
PROCEDURE IOPRINT(ERRTYFE: INTEGER) 3

FROCEDURE NODISE (DISKENAME: STRING; DISKERR : INTEGER):

FROCEDURE INSERTNODE (VAR FRONT, [TEM : FTR):

FROCEDURE FETCHIT (VAR FIRST : FTR):

PROCEDURE PRINTLIST (FRONT : FTR)g3

FROCEDURE INITSCH(VAR S : SCH) 3

PROCEDURE PRINTSCH(S: SCH) ;

FROCEDURE MESS(STR:STRING) ;

“ROCEDURE STDSCH(VAR S1.,22 : SCH)Y3



FROCEDURE FETCHCR (NODE :FOINF1s VAR CH,CT,HD :FTR):

FROCEDURE MAKECLIST( VAR NODE :FOINT1)

FUNCTION ASKCHOICE(X,Y :INTEGER: G tSTRING: MIN,MAX :INTEGER) : INTEGER:
PROCEDURE PRINTMAT (MAT : TAELE: ST : STRING) 3

FROCEDURE MAKETABLE (VAR M: TAEBLE: ROWCOUNT : INTEGER; VAR CH,CT : FTR):
FUNCTION SECT (REMOVE : INTEGER; CH,CT : FTR) : INTEGER;

FROCEDURE REFLACE(REMOVE : INTEGER; CH,CT : FTR: VAR TAE : TAEBLE):
FROCEDURE FINDC(FRONT:PTR; CRS, SEC : INTEGER):

FROCEDURE SHCOUNT (VAR SH1 ,SHZ : SCH; S1,82 :SCH):

FROCEDURE NEXTCRS (VAR TAE : TARLE):

FROCEDURE NEXTSEC(VAR TAE : TAELE):

IMFLEMENTATION

FROCEDURE OFENFILE:
(¥ OFENS A FILE AND CHECKS FOR ERRORS *)

VAR IOERK : INTEGER;: (¥ ERROR NUMEER ¥)

BEGIN
REFEAT
(xFI—%)
REWRITE (SCHRECD ,FILENAME) 3
(*E]+%)
IOERR := IORESULT;
NODISE (FILENAME, IOERR)
UNTIL IOERR = @
END3:

FROCEDURE S5AVEECH:
(* SAVES SCHEDULE RECORDS FOR A GRADE LEVEL TO A FILE %)

EEGIN
WHILE FRONT - NIL DO
BEGIN
SCHREGCD™ := FRONT™:
SCHREED™.L := MIL:
FUT (SCHRECD) 3
FRONT := FROMT™.L
END
END;

FROCEDURE INSERTSCH:

(¥ INSERTS A STUDENT COURSE RECORD INTO LINEED LIST #)

VAR LOOIXAHEAD, (* FOINTER TO FIND FLACE *)
CHASER : SCHFTR; (» FOINTER FOR INSERTION *)
BEGIM
LOOKAHEAD := FRONT:
CHASER 1= FRONT;
WHILE (LOOKAHEAD <> NIL) AND (ITEM™“,STUDNAM : LOOKAHEAD™.STUDNAM) DO
BEEGIN (* TRAVERSE LIST TO INSERT FOINT )
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD* .L

END?:

IF LOOKAHEAD <> NIL i
THEH (% NCT A1 EMD OF LIST »)



IF LOOKAHEAD <> FRONT
THEN

BEGIN (* INSERT IN MIDDLE OF LIST

ITEM™. L := LOOKAHEAD;
CHASER™.L := ITEM;
END
ELSE
BEGIN (¥ INSERT AT FRONT %)
ITEM™.L := FRONT;
FRONT := ITEM;
END
ELSE
CHASER™.L := ITEM:

END;

FROCEDURE FILEST:
(¥ SENDS STUDENT SCHEDULE RECORD TO FILE *)

BEGIN

SCHNODE™. STUDNAM
SCHNODE™.STUDID
SCHNODE™. GRADE

NODE ™. STUDNAM;
NODE*~. STUDID;
NODE".GRADE};

SCHNODE™.CRSSCH TAL;
SCHNODE"™. L = NIL;
IF SHEAD = NIL

THEN SHEAD := SCHNODE

ELSE INSERTSCH(SHEAD,SCHNODE)

END;

FROCEDURE IOFRINT:
(¥ PRINT ERROR MESSAGE *)

BEGIN
GOTOXY (@,22) 3
WRITE (CHR(7));
CASE ERRTYFE OF
: WRITELN( 'DISK READ ERROR. ‘);
WRITELN( 'BAD UNIT NUMEER. ‘)
WRITELN( ' ILLEGAL OFERATION. );
WRITELN( ‘UUNDEFINED HARDWARE ERROR. ') :
WRITELN( UNIT NO LONGER ON LINE. ‘)
WRITELN( FILE NOT IN DIRECTORY. ')
WRITELN( 'ILLEGAL FILE NAME. ‘);
WRITELN( INSUFFICIENT DISK SFACE. );
: WRITELN('NO SUCH VOLUME ON LINE. ‘);
1@ : WRITELN('NO SUCH FILE ON VOLUME. '):
11 : WRITELN( DUFLICATE FILE. ‘)3
2 : WRITELN( ATTEMPT TO OFEN AN OFEN FILE. ');
WRITELN('FILE NOT OFEN. ')

VONGCOdWR)-

-
HoL

WRITELN( 'ERROR IN READING INTEGER OF REAL DATA. ');
15 WRITELN('RING BUFFER OVERFLOW. ')
END:
END:

FROCEDURE NODISE:
(* CHECKS FOR ERROR @ *)

VAR CH : CHAR:
BEGIN

IF (DISKERR <> @) AND (DISKERR < 9)
THEN IQFRINT(DISKERR) :

*)



IF (DISKERR = 9)
THEN
BEGIN
GOTOXY (D,22) ;
WRITELN('NO *,DISKNAME,‘ DISHETTE! ‘)1
WRITELN('FLEASE INSERT DISKETTE AND HIT ANY EEY ')j
READ (KEYEOARD . CH) 3
END;
END;

FROCEDURE INSERTNODE;
(¥ TO FUT NEW NODE IN LIST IN ORDER OF COURSE, SECTION AND FD MNUMEER =)

VAR LOOkAHEAD. (* LOOFAHEAD POINTER TO FIND FLACE +:
CHASER : PTR: (¥ CHASER FOINTER FOR INSERTIZN =)

BEGIN (% IMSERTNODE %)
LOOKAHEAD := FRONT;:
CHASER := FRONT;

WHILE (LOOKAHEAD <> NIL) AND (ITEM™.CRNUM > LOOKAHEAD™.CRNUM) DO

BEGIN
CHASER := LOOFAHEAD:
LOOKAHEAD := LOOKAHEAD™.LINK

END 3 (% WHILE %)

WHILE (LOOKAHEAD <. NIL) AND (ITEM" .CRNUM = LOOEAHEAD™.CRNUM) AND
(ITEM™.CRESEC > LOOKAHEAD".CRSEC) DO

BEGIN
CHASER := LOOFAHEAD:
LAOOKAHEAD := LOOKAHEAD™.LINEK

END 3 (% WHILE *)

WHILE (LOOEAHEAD <> NIL) AND (ITEM™.CRNUM = LOOKAHEAD™.CRNUM) AMND
(ITEM™.CRSEC = LOOFAHEAD".CRSEC) AND (ITEM™.PD : LOOWARHEAD".FIY Z3

BEGIN
CHASER := LCOHAHEAD:
LOOHAHEAD := LOOKAHEAD".LINI:

END g (% WHILE =)

IF (LOOFAHEAD <> NIL)
THEN
IF LOOkAHEAD < FRONT
THEN
BEGINMN
ITEM™.LINE := LOOKAHEAD;
CHASER™.LINK := ITEM;:
END (¥ IMSERT IM MIDDLE OF LIST %)
ELSE
BEGIN
ITEM™.LINKE := FRONT;
FRONT := ITEM:
END (% INSERT AT FRONT #%
ELSE
CHASER™.LINK := ITEM:
END:

FROCEDURE FETCHIT:
(¥* RETRIEVES COURSE LIST ~ROM FILE AND ENTERS COURSES IN A

_{MEED LIET +}



VAR CRS : FPTR: (¥ CRS NODE WITH ENROLLMENT %)

EEGIN
RESET (CRREC, 'CR: COURSEFILE ‘) :

WHILE NOT EOF (CRREC) DO

BEGIN

NEW (CRS) :
CRS* . CRNUM CRREC*. CRNUM:
CRS™.CRNAM CRREC™ . CRNAM;
CRS™.CRSEC := CRREC".CRSEC:
CRS*.MAX t= CRREC".MAX:
CRS*“.FERIOD  := CRREC™.FERIOD;
CRS*™.FD = CRREC*.FD;
CRS™. DAY = CRREC*.DAY;
CRS™.SEM := CRREC™.SEM:
CRS . ROOM := CRREC™.ROOM:
CRS".TEACHER := CRREC™.TEACHER:
CRS™.ENROL = 0;
CRS* . LINE := NIL:
IF FIRST = NIL

THEN FIRST := CRS

ELSE INSERTNODE(FIRST,CRS):
GET (CRREC) :
END:
CLOSE (CRREC) :
END:

FROCEDURE FRINTLIST 4
{= PRINTS COURSE LIST GIVERN THE FOINTER TO START OF LIST =)

BEGIN
REWRITE (OUTDEVICE, 'FRINTER: ") :
FFAGE (OUTDEVICE)
IF FRONT = NIL

THEN (* LIST IS EMFTY %)
BEEGIN
WRITELN (OUTDEVICE, ‘LIST IS EMFTY. )3
END
ELSE (* THERE ARE COURSES *)
EEGIN '
WRITELN(DUTDEVICE, 'COURSES IN NUMERICAL ORDER ARE : “):

WRITELN (QUTDEVICE® ;
WRITE«OUTDEVICE. 'CODE SEC SEATS SEM FD DAYSE MET R
WRITELN(OUTDEVICE, 'DESCRIFTION ROOM TCH FER ENRCL " }:

WHILE FRONT <x NIL DO
EEGIN
WITH FRONT™ DO
EEGIN
WRITE (OUTDEVICE,CRNUM: T, "yCREEC:2," CLMAY: T, .
WRITE (OUTDEVICE, SEM. “yFDI” ".DAY:S, JCRNAM: L3,
WRITELN(OUTDEVICE.ROOM: 2, * " .TEACHER: Z, - ‘WFERIOD: Z.EMNFRDL:T)
END:
FRONT := FRONT™.LINkz:
END:
WRITELN (QUTDEVICE) : WRITELN(CUTDEVICE) :
END:

CLOSE (BUTDEVICE) 3
ND:



FROCEDURE INITSCH;
(¥ INITIALIZES A SCHEDULE TO ALL @ %)

EEGIN
FOR RO := 1 TO NUMFD DO
FOR CO := 1 TO NUMD DO
SCRO.CO1 := 2;
END;:

(***************i*******************4**+***++i**************************)

FROCEDURE FRINTSCH:
(¥ PRINTS THE STUDENT SCHEDULE #)

BEGIN
REWRITE (OUTDEVICE, ‘FRINTER: ‘)3
FOR RO := 1 TO NUMFD DO
BEGIN
WRITE(OUTDEVICE, RO ):
FOR CO := 1 TO NUMD DO
NRITE(DUTDEVICE,SERD,CD]:6);
WRITELN(OUTDEVICE) ;
END;
WRITELN(OUTDEVICE) 3
CLOSE (OUTDEVICE) 3
END:

FROCEDURE MESS:
(¥ FRINTS A HEADER FOR SCHEDULE =)

EBEGIN
REWRITE(OUTDEVICE, "FPRINTER: ") :
WRITELN(OUTDEVICE) :
WRITELN(OJTDEVICE,.STR) 3
CLOSE {OUTDEVICE) :

END3:

FROCEDURE STDSCH;
(¥ FRINTS STUDENTS SCHEDULE FOR 1ST AND 2MD SEM =+)

EBEGIN
MESS("1ST SEM SCHEDULE ')
FRINTSCH(S1) ;
MESS ( "ZND SEM SCHEDULE ') :
PRINTSCH(SZ)

END;

[E T TR RS AT TR T ST LI AL L L LR E L RS LR LS RS LD Rl B L R L Rl R I SO I VISSI

FROCEDURE FETCHCR; :
(¥ GET ALL FDSSIBLE SECTIONE FOR A STUDENTS COURSE ZELECTION 3ND FLATE

THEM IN A CIRCULUR LIST *)

VAEQQHAHEAD_ (¥ CRS NODE - LOOFAHEAD FTR +)
CHASER : FTR: (x - LCHASER *)
COURSEFOUND : EOOLEAN: (¥ CRS IS FOUND )
NAME : STRINGLZO1: (¥ STUDENT - NAME )

LIST : COURREQOLIST: (% - CRS LIST -



BEGIN
NAME NODE“ ., STUDNAM:
LIST NODE . CRSREQ:
FOR INDEX := 1 TO MAXN DO
BEGIN
IF LISTCINDEX] <> @ THEN
BEGIN
LOOKAHEAD := HD:
CHASER t= HD:
COURSEFOUND := FALSE:
WHILE (LOOKAHEAD <3 NIL) AND (LISTCINDEX1 > LOOrAHEAD".CFNUM) DO
BEGIN
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD™.LINF
END;
WHILE (LOOFAHEAD <> NIL) AND (LISTLINDEX] = LOOKAHEAD*.CRNUM) DO
EEGIN
IF LOOKAHEAD™.ENROL ¢ LOOKAHEAD".MAX
THEN
BEGIN
NEW (CORNODE) 3
CORNODE™ := LOOKAHEAD™;
COURSEFOUND := TRUE;
COUNT := COUNT + 1;
IF (CH = NIL) AND (CT = NIL)
THEN
EEGIN
CORNODE™.LINK := CORNODE:
CH := CORNODE:
cT CORNODE
END
ELSE
EEGIN
CORNODE™.LINK := CH:
CT*.LINK := CORNODE:
CH := CORNODE
END;

EMD;
CHASER := LOOKAHEAD:
LOOi AHEAD := LOOKAHEAD™.LINK
END:
IF ((LOOKAHEAD = NIL) OF (LISTCLINDEXI - LOOFAHEAD™.CRNUM))
AND (COURSEFOUND = FALSE)
THEN
BEGIN
REWRITE(OUTDEVICE, "FRINTER: "):

WRITE(OUTDEVICE.MNAME, * IS SCHEDULED FOR COURSE ‘' ,LISTLI}DEY1):

WRITELN(OUTDEVICE, ' WHICH IS NOT IS COURSE LIST. "):
WRITELN(OUTDEVICE) 3
CLOSE(OUTDEVICE)

END:
EMND
END3
WHILE ( LOOEAHEAD™.CRNUM I 999) DO
BEGIN
CHASER := LOOVFAHEAD:
LOOKAHEAD := LOOFAHEAD™.LINEK
EMD3
WHILE (¢ LOOFAHEAD™.CRNUM = 999) DO
BEEGIN
MEW (CORNODE) 3
CORNODE" := LOOKAHEAD™:
COUNT := COUNT + 1:
IF (CH = NIL) AND (CT = NIL)
THEN

BEGIN



CORNODE " .LINF := CURNODE:

CH := CORNODE:
CT := CORNODE
END
ELSE
BEGIN
CORNODE™.LINKE := CH:
CT™.LINK := CORNODC;:
CH := CORNODE
END:
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD™.LINH
END3
END:

FROCEDURE MAKECLIST:
(# CREATES CLIST FOR A STUDENT COURSE SELECTIONS )

BEGIN
IF NODE.CRSRE® <> NULLA
THEN
BEGIN
COUNT := Q3
CHEAD := NIL;
CTAIL := NIL:
FETCHCR (NODE ,CHEAD,CTAIL .HEAD)
END
ELSE
BEGIN
REWRITE(QUTDEVICE, 'FRINTER: ")
WRITELN(OUTDEVICE,NODE-.STUDNAM, * IS SCHEDULED
CLOSE (QUTDEVICE)
END3:
END

FUNCTION ASKFCHOICE:
(% ASK USER FOR A NUMBER FROM MIN TO MAX, AND REFEAT

VAR ANSWER : INTEGER:

BEGIN
REFEAT
GUTOXY (X,Y):
WRITE(CQ, ' " MIN, .. ,MAX," ) : ")
READLN (ANSUWER) 3
UNTIL (ANSWER .= MIN) AND (ANSWER += MAX)3
ASKCHOICE := ANSWER
END:

FROCEDURE FRINTMAT:
(» PRINTS LOOHUF TABLE *)

BEGIN
REWRITE(QUTDEVICE, 'FRINTER: ") 3
WRITELN(OUTDEVICE) 3
WRITELN(OUTDEVICE) 2
WRITELN(QUTDEVICE, 'LOOHUF TABLE - ',ST);

FOR NO COURSES ) :

UNTIL OEBTAINED =+)



WRITELN(OQOUTDEVICE) 3
WRITELN (OUTDEVICE, 'CRNUM SEC BAL FRIOR'):

FOR ROW := 1 TO MAXROWS DO
BEGIN
IF MATLCROW,11 > @ THEN
BEGIN
FOR COL := 1 TO MAXCOLS DO
WRITE (QUTDEVICE,MATLROW,COL1: 4, * X
WRITELN(OUTDEVICE) ;
END;
END;
WRITELN(OUTDEVICE) 3
CLOSE (OUTDEVICE) 3
ENDy
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FROCEDURE MAKETAEBLE:
(* CREATES LOOKUF TABLE FOR CLIST %)

VAR
BAL : INTEGER;: (* SEATS REMAINING IN A CLASS*)

FROCEDURE FILLTABLE(VAR LASTROW : INTEGER);
(% FILLS LOOKUF TABLE WITH VALUES AND SETS FRIOR TO @ *)

VAR FREVNUM : COURSENUMEBER; (* FREVIOUS COURSE %)
FREVSEC : COURSESECTION;: (* PREVIOUS SECTION *)
CHMARK : FTR: (¥ MARK, HEAD OF LIST *)

FROCEDURE INITTAELE:

BEGIN
FOR ROW := 1 TO MAXROWS DO
FOR COL := 1 TO MAXCOLS DO
MCROW,COL] := @;
END:
BEGIN (¥ FILLTAEBLE %)
INITTABLE:
ROW := 1%
CHMARE. 1= CH3
REFEAT
IF (FREVNUM = CH™.CRNUM) AND (FREVSEC = CH®™.CRSEC)
THEN
CH := CH".LINK
ELSE
BEGIN
COL := 13
MCROW,COL]1 := CH™.CRNUM;
MCROW,COL+11 := CH".CRSEC;
BAL := CH™.MAX - CH".ENROL:
MCROW,COL+2]1 := BAL:
MCROW,COL+Z]1 := @;
FPREVNUM := CH™.CRNUM;
FREVSEC := CH™.CRSEC:
LASTROW := ROW;
ROW := ROW + 1:
CH := CH .LINH
END:
UNTIL CH = CHMARE}:
END: (% FILLTABLE *)

PROCEDURE FINDPRIOR(LASTROW : INTEGER);



VAR FRIOFR : INTEGER: (* SCHEDULING FRIORITY %)
TEMP, (* REMEMEBERS ROW +)
INDEX : 1..MAXROWS: (¥ LOOF COUNTER )

BEGIN
FOR ROW := 1 TO LASTROW DO
BEGIN
FRIOR := 1;:
IF MLROW.1] < MCROW+1,17
THEN
MCROW,41 := 1
ELSE
BEGIN
TEMF := ROW:
WHILE MCTEMF,11 = MCTEMF+1,11 DO
BEGIN
IF MLTEMF,21 <
THEN PRIOR :
TEMF := TEMF + 1
END;
FOR INDEX := ROW TO TEMF DO
ML INDEX,41 := PRIOR:
ROW := TEMF
END:

MCTEMF+1,21
FRIOR +13

END;
END;

FROCEDURE SORTEYFRIOR(LIMIT : INTEGER):
(¥ SORT TAELE BY FRIORITY (COLUMN 4) %)

CONST FRIMARY = 43 (¥ SORT EEY %)
VAR
INORDER : BOOLEAN: (¥ TRUE IS TAELE IN ORDER =)
BEGIN
REFPEAT
INORDER := TRUE:
IF LIMIT » 1 THEN LIMIT := LIMIT —-13%
FOR ROW := 1 TO LIMIT DO
BEGIN
IF MLROW.,FRIMARY] > MLROW + 1,FRIMARY]
THEM
BEGIN (* SWAF *)
INORDER := FALSE:
HOLD := MLROWI:
MLROW]1 := MLROW+113:
MLROW+11 := HOLD
END¢:
END:
UNTIL INORDER3:

END:

FROCECURE SORTEYEBAL(LIMIT : INTEGER):
(¥ SORTS TAELE BY CLASS BALANCE *)

CONST FRIMARY = Ii (x BAL IS FEY %)
VAR INORDER - BOOLEAN: (* TRUE - TABLE IN ORDER
EEGIN
REPEAT
INORDER := TRUE:
LIMIT := LIMIT — 13

1 TO LIMIT DO



DeCTnt

IF (MCROW,11 = MOROW+1,11) AND (MCROW,FRIMARY1 < MLROW+1 ,FRIMARY 1)

THEN
EBEGIN
INORDER := FALSE;
HOLD := MCROWI:
MIROWI := MCROW+11:
MOROW+11 := HOLD
END3
END:
UNTIL INORDEF:
END3
BEGIN (* MAFETAEBLE *)

FILLTAEBLE (ROWCOUNT) s
FINDFRIOR (ROWCOUNT) 3
SORTEYFRIOR (ROWCOUNT) 3
SORTEYBAL(RDWCDUNT);
END: (% MALETAEBLE *)

(*****************************l%************************************%44¥+}

FUNCTION SECT:
(* FINDS THE NUMEER OF SECTIONS OF REMOVE %)

VAR FREVSEC, (¥ PREVIOUS SECTION =)
SEC : INTEGER: (* NUMBER OF SECTIONS x)
CHMARK : PTR: (¥ MARKS HEAD OF LIST *)

BEGIN

CHMARE = CH;
SEC := 0;
REFEAT
IF REMOVE = CH”.CRNUM
THEN
BEGIN
SEC := SEC + 1
FREVSEC := CH".CRSEC
END3
CH := CH".LINk;3
UNTIL (CH = CHMARE) OR (CH".CRNUM = REMOVE):
REFEAT
IF (REMOVE = CH".CRNUM) AND (FREVSEC <> CH".CRSEC)
THEN
BEGIN
SEC := SEC + 13
FREVSEC := CH".CRSEC
END:
CH := CH " .LINK};

UNTIL (CH = CHMARK) OR (CH"~.CRNUM <> REMOVE)
SECT := SEC

END3

(*************************l***********%*************&*i*‘¥*{N*****;**§§)

FROCEDURE REFLACE:
(¥ FLACES THE OTHER SECTIONS OF REMOVED COURSES INTO THE TAELE %)

VAR
COUNT., (#* COUNTS NUMEER OF INSERTS %)

FREVSEC : INTEGER: (« SAVES NUMBER OF FREVIOUS SECTION )
CHMARK : FTR: (¥ MARKFS HEAD OF LIST #)



FROCEDURE SORT (VAR TAE: TABLE: LIMIT INTEGER)

(* SORTS THE SECTIONS INSERTED INTO TAELE EY EALANCE *)

CONST FRIMARY = I3
VAR INORDER EOOLEAN; (x TRUE
BEGIN
REFEAT
INORDER := TRUE;
IF LIMIT » 1
THEN
EEGIN
LIMIT := LIMIT - 13
FOR ROW := 1 TO LIMIT DO
EEGIN
IF (TAELROW,131 = TAEBLROW+1,11) AND
ARY 1)
THEN
EEGIN
INORDER := FALSE:
HOLD := TABLROW1];
TABELROW] := TABLROW+11:
TAELROW + 13 := HOLD;
END
END3
END;
UNTIL IMORDER;
END3
FROCEDURE MOYEDOWN (VAR TAE : TAELE);

(*MOVE
VAR
SAVEL,
SAVEZ2 ONEROW;
C : INTEGER;
EEGIN
SAVEL = TABL1131;
SAVEZ := TAERLZ21;
C = 13
WHILE TAERLC,131 =" @ DO
EBEGIN
C :1=C + 1
TAELCI := SAVEL;
SAVELl := SAVEZ:
SAVEZ2 := TAELC+11
END
END;

FROCEDURE ASSIGN;:
(¥ ASSIGNS A COURSE TO TABLE x)

EEGIN
FREVSEC := CH“".CRSEC;
COUMT := COUNT + 13
MOVEDOWN ( TAE) 3
TAEL1,13 := CH".CRNUM;
TAEL1.21 := CH".CRSEC:
TABL1,31 := CH".MAX — CH".ENROL;:
TAEL1,41 := O

END;

BEGIN (¥ FEFLACE

(TAELROW,FRIMARY]

(% BALANCE IS LEY *)

IF TAELE IS IN ORDER *)

TAEBLROW+1,PRIM

EVERYTHING IN THE TAELE DOWN A ROW TO INSERT AT HEAD OF TAELE %)

(¥ SAVE FIRST ROW FOR SWAF *)
(# SAVE SECOND ROW FOR
(¥ TAELE INDEX =)

SWAF =)



(ST I T H
CHMARF. := CH;
IF REMOVE = CH".CRNUM
THEN ASSIGN
ELSE
BEGIN
REFEAT
CH := CH".LINK};
IF REMOVE = CH“.CRNUM
THEN ASSIGN;
E:gTIL (CH = CHMARE) OR (REMOVE = CH". CRNUM) 3
REFEAT
IF (REMOVE = CH".CRNUM) AND (CH".CRSEC - FREVSEC)
THEN ASSIGN;

CH := CH™.LINK;
UNTIL (REMOVE <> CH".CRNUM) OR (CH = CHMARE):
SORT (TAE,COUNT) ;

END; (* REFLACE %)

(*************************************************************i**i***i—**)

FROCEDURE FINDC;
(+ FINDS THE COURSE IN LIST AND ADDS ONE TO COURSE ENROLLMENT )

VAR  LOOKAHEAD, (* LOOKAHEAD FOINTER TO FIND SPLACE =
CHASER : FTR: (* CHASER FOINTER FOR INSERTION =)
EEGIN
LOOKAHEAD := FRONT;
CHASER := FRONT:
WHILE (LCOFAHEAD <> NIL) AND (CRS » LOOKAHEAD™.CRNUM) DO
EEGIN
CHASER := LOOKAHEAD;
LOOKAHEAD := LOOFAHEAD . LINK
END 3 (% WHILE =)
WHILE (LOOFAHEAD <> NIL) AND (CRS = LOOKAHEAD™.CRNUM) AND
(SEC < » LOOKAHEAD™.CRSEC) DO
EEGIN
CHASER := LOOHAHEAD;:
LOQKAHEAD := LOOHAHEAD™.LINK
END : (% WHILE %)
WHILE (LOOKAHEAD - > NIL) AND (CRS = LOOKAHEAD -.CRNUM) AND
(SEC = LOOKAHEAD™.CRSEC) DO
EEGIN
LOOKAHEAD™.ENROL := LOOFAHEAD".ENROL + 1;
CHASER := LOOKAHEAD; (¥ IF CRS AND SEC NUMEER = %)
LOOKAHEAD := LOOFAHEAD".L INK (» INCREMENT ENROL %)
END ; (% WHILE %)
END;
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PROCEDURE SHCOUNT;
(¥ ADDS STUDENT TO STUDY HALL COUNT FOR UNSCHEDULED FERIODS <)

BEGIN
FOR RO := I TO NUMFD DO
FOR €O := 1 TO NUMD DO

BEGIN

T ol T T Yo T B



L DLLRU,LUl —w

THEN SH1LRO,CO] := SH1{RO,CO1 + 1:
IF SZI{rRO,CO]1 = @
THEN SHZLRO,CO] := SH2L{RO,CO1 + 1

END
END;

(***********************************************************************)

FROCEDURE NEXTCRS:

(# REMOVES ALL SECTIONS OF A COURSE FROM TAELE AND MOVES UF THE
NEXT COURSE TO ROW 1 *)

VAR

ROWC, (¥ COUNTS ROWS )
FREV : INTEGER: (¥ PREVIOUSLY SCHEDULED COURSE%*)

EEGIN
FREV := TARC1,11;
REFEAT
ROWC := 1
WHILE TABLROWC,11 * @ DO
EEGIN
TAELROWC] := TAELROWC + 113
ROWC := ROWC + 1
END;
UNTIL FREV <3 TAEC1,11
END;
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FROCEDURE NEXTSEC:
(% MOVES NEXT SECTION OF A COURSE TO ROW 1 OF TAELE %)

VAR
FREVSEC, (¥ FREVIOUS SECTION *)
ROWC : INTEGER: (¥ COUNTS SECTIONS %)

EBEGIN
FREVSEC := TAEBL1,21:
REFEAT
ROWC := 13
WHILE TAELROWC,11 > @ DO
BEGIN
TARLROWC] := TAEBLROWC + 13:
ROWC := ROWC + 1
END;
UNTIL FREVSEC <> TABL1,2]
END;

(*****************f*******************************i*********************)

(*****************************************i*************************i#**)

EEGIN (% UNIT TWO *)

HEAD := NIL:
FETCHIT(HEAD)

END. (% UNIT TWO *)



10.8.

FRINTSCHEDULES



FROGRAM FRINTSCHEDULES:

(SRS AL R e R R ey 2 T T R ST 2 2 S L S s L]

(% «)
(% THIS FROGRAM FRINTS OUT STUDENT SCHEDULES AFTER THE FINAL RUN *)
E* OF THE SCHEDULE HAS EEEN COMPLETED. *)
*

*
(% FILES USED *;
E* - SCH : SCH(GRADES) =)
* +*
(% QUTFUT *:
€3 — STUDENT SCHEDULES EY GRADE *)
€3 - A SCHEDULE IS A LIST OF *)
€3 — STUDENT NAME *
€3 — STUDENT 1D *)
€3 — STUDENT GRADE *)
(% — COURSES SCHEDULED ( A LIST OF ) *)
(% — COURSE NAME *)
(% — COURSE NUMEER *)
(% - FERIOD i
(% — DAYS SCHEDULED *)
€3 - ROOM >}
(% - SEMESTER *)
€3 — TEACHER NUMEER 1
(% %

(HHFRAEATRAEEERERLE LR EEEATRAARE S KT ERAERARA AR AT XA AL XX AR XA XX AR R RR TS €T T

CONST
TOTC = 11 (¥ TOTAL COURSES *)
TOT = 143 (# MAX FERIODS =)
TYFE
sC = ARRAY[1..21 OF INTEGER:
TALLY = 4RRAYL1..TOTC) OF SCi
SCHFTR = “ZSCHREC:
YEAR = 7..12s
SCHREC =
RECORD
STUDNAM : STRINGLZ@I1; (» STUDENT NAME #)
STUDID : INTEGER: (* STUDENT 1ID *)
GRADE : YEAR: (* ZTUDENT GRADE%)
CRSSCH @ TALLY: (+# 3TUD SCHEDULE=*)
L : SCHPTR;: (* FOINTER *)
END;
FOINTER = "COURSE;:
COURSENUMEER = 0..999;
COURSESECTIRM = 1..99:
MAXSIZE = 1..999:
FERIODNUMEBER = 1..16%
SEMESTER = l..733
TEACHERNUMEBER = 1..9%9;
COURSE =
RECORD
CRNUM : COURSENUMEERS: (* COURSE NUMBER (@..%99) =)
CRNAM : STRINGE1@1;: (# COURSE NAME ( 1@ CHAR) =)
CRSEC : COURSESECTION: (#» COURSE SECTION (1..7%) %)
MAX : THTEGER:S i+ AX 8SIZE NF CL&SS <)



FERIOD : FERIODNUMEER;: (* FERIOD OF DAY (l..16 *)
FD : FERIDDNUMEER; (* SCHEDULING FERIOD *)
DAY : STRINGLSI; (# DAY OF WEEK (MTWRF) *)
SEM : SEMESTER; (* SEMESTER *)
ROOM : STRINGLZI; (* RDOM NUMEER *)
TEACHER : TEACHERNUMEER; (+ TEACHER NUMEER *)
EN;INK : FOINTER; (# FOINTER TO NEXT RECORD =)
FRINTREC =
RECORD
FD : FERIODNUMEER; (» SCHEDULING FERIOD *)
FERIOD  : FERIODNUMEEFR; (* FERIOD OF DAY (1..16 %)
DAY : STRINGLSI; (* DAY OF WEEK (MTWRF) *)
COURSE  : STRINGL1@1; (* COURSE NAME ( 1@ CHAR) =)
ROOM : STRINGLZI; (* ROOM NUMEER *)
SEM : SEMESTER; (* SEMESTER *)
TEACHER : TEACHERNUMEER: (* TEACHER NUMEER *)
CODE : COURSENUMEER; (#+ COURSE NUMEER (@..999) *)
END;
FRAR = ARRAYL1..TOT1 OF FRINTREC;
INDEXLIST = ARRAYL1..TOT1 OF INTEGER;
VAR
SCHRECD : FILE OF SCHREC: (% FILE OF STUDENT SCHEDULEZ =+
DIFFER, ¢ ANOTHER SECTION W DIF FER +
DIFSEM, t#+ ANOTHER SECT W DIF SEM *i
FOUND, (* COURSE LOCATED *i
GETOUT : EDOLEAN; (% EXIT LOOF #)
PRESENT i YEAR; (*+ CURRENT VALUE OF YEAR =)
FILEGRADE, (* STRING VALUE OF YEAR *)
s, (¥ STRING VALUE OF YEAR *)
FNAME , (*» NAME OF SCHEDULE FILE =)
FILENAME 1 STRING: (* NAME OF STUDENT FILE =)
LOW, (* LOWEST GRADE IN SCHOOL %)
HIGH 1 YEAR: (* HIGHEST BRADE IN SCHODL %)
HEAF1, (¥ TOF OF HEAF STUD SCH *)
HEAF : “INTEGER; (* TOF OF HEAF MARKER )
TAL : TALLY; (» LIST OF COURSES TO BE TALLIED =)
SCHMNODE, (+ STUDENT SCHEDULE RECOFL +)
SHEAD : SCHFTR: (+ HEAD OF STUD SCH LIST %)
CRNUM : COURSENUMEER;:
CRMAM : STRINGC101;:
CRSEC : COURSESECTION;
M % : MAXSIZE;:
SAVEFER,
FERIOD : FERIODNUMEER;:
SAVESEM,
SEM : SEMESTER;:
DAY : STRINGELSI;
TEACHER  : TEACHERNUMEER;
ROOM : STRINGLZI:
NODE, (#+ FOINTER TO COURSE REC *)
HEAD : FOINTER: (* FOINTER TO START OF LIST %)
ANS 1 CH&RS (» YES OR NO (Y OR N) *
CRREC : FILE OF COURSE;: (*» FILE BUFFER )
OUTDEVICE : TEXT;: (% FRINTER *)
LIST : FRAR: (* LIST OF SCHEDULED CRS *)
INDLIST @ INDEXLIST; (» INDEX FOF FRINT ORDER *)
INDEX , (*» COUNT OF COURSES *)
c : INTEGER: (# COUNTS STUDENTS *

SEGMENT FROCEDURE FRINTSTSCH:
(%* FRINTS OUT STUDENT SCHEDULES FROM SCH FILE *)



FROCEDURE FINDDSNODE (HD: FOINTER;VAR ITEM : FOINTER: VAR TEST,DF,DS :BOOLEAN) :
(#* TO LOCATE A NODE WHICH HAS THE SAME CRS NUM AND SEC EUT A DIF SEM %)

VAR LOOKAHEAD, (* LOOKAHEAD FOINTER TO FIND PLACE *)
CHASER : FOINTER; (* CHASER FOINTER FOR INSERTION *)
BEGIN
TEST := FALSE;
DF := FALSE:
DS := FALSE:
LOOKAHEAD := HD:
CHASER := HD;
WHILE (LOOKAHEAD <> NIL) AND (ITEM*“.CRNUM > LOOKAHEAD".CRNUM) DO
BEGIN
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD™.LINK3
END 3
WHILE (LOOKAHEAD <> NIL) AND (ITEM“.CRNUM = LOOKAHEAD™.CRNUM) &ND
(ITEM".CRSEC - LOOkAHEAD".CRSEC) DO
REGIN
CHASER := LOOKAHEAD;
LOOKAHEAD := LOOK.AHEAD-".L INk
END
WHILE (LOOKAHEAD < NIL) AND (ITEM“.CRNUM = LOOHAHEAD*.CRNUM) AND
(ITEM™.CRSEC = LOOKAHEAD™.CRSEC) AND
(ITEM”".SEM = LOOKAHEAD.SEM) DO
EREGIN
CHASER := LOOLAHEAD;:
LOOKAHEAD := LOOKAHEAD™.LINK 3
END 3
IF (LOOKAHEAD < NIL) AND (ITEM™.CRNUM = LOOHAHEAD.CRNUM ) AND
(ITEM™.CRSEC = LOOKAHEAD™.CRSEC) AND (ITEM™.SEM < > LOOKAHEAD™.ZSEM)
THEN
REGIN
TEET := TRUE:
ITEM™ := LOOKAHEAD™:
END3:
END;

FROCEDURE FINDDFNODE (HD: FOINTER;VAR ITEM : FOINTER; VAR TEST,DF,DS :EBODOLEAN) ;
(#* TO LOCATE A NODE WHICH HAS THE SAME CRS NUM AND SEC BUT A~ DIF FER =)

VAR LOOKAHEAD, (* LOOFAHEAD FOINTER TO FIND FLACE %)
CHASER : FOINTER; (¥ CHASER FOINTER FOR INZERTION <}
EEGIN
TEST := FALSE;
DF := FALSE:
DS := FALSE;
LOOKAHEAD := HD;
CHASER := HD;3
WHILE (LOOKAHEAD - : NIL) AND (ITEM™.CRNUM : LOOKAHEAD™.CRNUM) DO
EEGIN
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD™.LINk3
END 3
WHILE (LOOKAHEAD = NIL) AND (ITEM™.CRNUM = LOOKAHEAD™.CRNUM) AND
(ITEM™.CRSEC < LOOKAHEAD™.CRSEC) DO
EEGIN
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD™.LINE;

END



WHILE (LOOKAHEAD <3 NIL) AND (ITEM™.CRNUM = LOOKAHEAD “.CRNUM) AND

(ITEM™.CRSEC = LOOKAHEAD".CRSEC) AND
(ITEM™.FERIOD »= LOOKAHEAD".FERIOD) DO
BEGIN
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD™.LINK:
END 3

IF (LDDH@HEAD %% NIL) AND (ITEM™.CRNUM = LDOHAHEAD™.CRNUM ) AND
(ITEM™.CRSEC = LOOKAHEAD™.CRSEC) AND (ITEM".FERIOD - LOOKAHEAD".FERIOD)

THEN
BEGIN
TEST := TRUE;
ITEM™ := LOOKAHEAD"j;
CHASER := LOOKAHEAD;
LOOKAHEAD := LOOKAHEAD™.LINK;
WHILE (LOOLAHEAD <> NIL) AND (ITEM™.CRNUM = LOOKAHEAD™.CRNUM) AND
(ITEM".CRSEC = LOONAHEAD .CRSEC) AND NOT DF DO
BREGIN
IF ITEM™.FERIOD < LOOFAHEAD .FERIOD
THEN
REGIN
WRITELNC FOUND IT") 3
DF := TRUE;
END3;
CHASER := LOOVAHEAD;
LOOFAHEAD := LOORAHEAD™.LINK;
END ;
ENDj

ENDj3

FROCEDURE FINDWODE (HD: FOINTER;VAR ITEM : FOINTER: VAR TEST,DF,DS5 :EOOLSANI g
{# TO LOCATE A NODE USING THE COURSE NUMEER #*)

VAR LOOKAHEAD. (+ LOOKAHEAD FOINTER TO FIND FLAZZ =)
CHASER : FOINTER: (# CHASER FOINTER FOR INSZE=TION +)

BEGIN
TEST := FALSE:
DF FALSE:
DS FALSE;
LOOKAHEAD := HD;
CHASER 1= HD;
WHILE (LOOKAHEAD <3 NIL) AND (ITEM™.CRNUM LOOH.AHEAD.CRNUM) DO
BEGIN
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD™.LINk;
END i .
WHILE (LODOKAHEAD < NIL) AND (ITEM .CRNUM = LOOKAHEAD ".CRNUM) AND
(ITEM“.CRSEC = LOOFAHEAD '.CRSEC) DO

BEGIN
CHASER := LOOVAHEAD:
LOOKAHEAD := LOOKAHEAD ".LINkj
END 3

IF (LOOKAHEAD <% NIL) AND (ITEM.CRNUM = LOOLAHEAD™.CRNUM ) AND
(ITEM*~.CRSEC = LOOKAHEAD .CRSED)
THEN
REGIN
TEST := TRUE:
ITEM 1= . O0FAHEARD ™3



WHILE (LOOKAHEAD -+ > NIL) AND (ITEM™.CRNUM = LOOKAHEAD".CRNUM) AND

(ITEM™.CRSEC = LOOKAHEAD".CRSEC) AND ( NOT DF AND NOT DS) DO
BEGIN
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD".LINK;
IF ITEM™.FERIOD <3 LOOKAHEAD™.FERIOD
THEN DF := TRUE:
IF ITEM™.SEM < LOOKAHEAD™.SEM
THEN DS := TRUE;

END :
END;

END;

(****************'{-*****-l»************************************************4)
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FROCEDURE IOFRINT (ERRTYFE: INTEGER) 3
(# PRINT ERROR MESSAGE *)

EBEGIN
GOTOXY (@,22) %
WRITE(CHR (7)) ;
CASE ERRTYFE OF

1 ¢ WRITELN('DISK READ ERROR. ‘)3

2 ¢ WRITELN('BAD UNIT NUMBER. "):

Z ¢ WRITELN( ILLEGAL OFERATION. ")

4 : WRITELN('UNDEFINED HARDWARE ERROR. ")3

S : WRITELN('UNIT NO LONGER ON LINE. )3

6 : WRITELN('FILE NOT IN DIRECTORY. ')

7 » WRITELN('ILLEGAL FILE NAME. ')

8 : WRITELN('INSUFFICIENT DISK SFACE. "):

? : WRITELN('NO SUCH VOLUME ON LINE. ")

1@ : WRITELN('NO SUCH FILE ON VOLUME. ")3
11 : WRITELN( 'DUFLICATE FILE. ")

12 @ WRITELN( ATTEMFT TO OPEM AN OFEN FILE. "):
17 : WRITELN( FILE NOT OFEN. "):

14 : WRITELN('ERROR IN READING INTEGER OR REAL DATA. ');
15 : WRITELN('RING BUFFER OVERFLOW. ') :

END:
END3:

FROCEDURE NODISK (DISKNAME: STRING: DISKERR : INTEGER):
(* CHECKS FOR ERROR 9 *)

VAR CH : CHAR: (¥ ANY EEY %)
EEGIN
IF (DISEERR <> @) AND ((DISKERR « @) OR (DISKERR > 1@))

THEN IOFRINT (DISEERR) :
IF (DISKERR = 9)
THEN
EEGIN
GOTOXY (@,22):
WRITELN('NO *,DISKNAME,‘ DISKETTE! )3
WRITELN( ‘FLEASE INSERT DISKETTE AND HIT ANY LEY');
READ (KEYEROARD,CH)
END3
IF (DISKERR = 1@)
THEN REWRITE (SCHRECD,DISKNAME) 3
END3



(¥ OFENS A FILE AND CHECKS FOR ERRORS %)

FROCEDURE OFENFILE(FILENAME : STRING):

VAR IDERR i+ INTEGER: (* ERROR NUMEBEER %)

EBEGIN
REFEAT
($E]—+)
RESET (SCHRECD ,F ILENAME) 3
(*ET+%)
IOERR := IORESULT;:
NODISH (FILENAME , IDERR) 3
UNTIL IDERR = 0@;
END;

R R e R L E Ty e s s e R L T LT TR 2R R oy
FROCEDURE WRSCH;
(* FRINTS A STUDENTS SCHEDULE %)

VAR 1,3 : INTEGER: (¥ LODOF COUNTER *)

FROCEDURE INITINDEX (VAR INDEX : INDEXLIST):
(x INITIALIZES INDEX LIST TD 2?9 %)

BEGIN
FOR J := 1 TO TOT DO
INDEXLJ] := 99;
ENDs

FROCEDURE ADDTOINDEX (VAR INDEX : INDEXLIST: NEWFER : FERIODNUMEBEFR)
(* ADDS FD OF SCHEDULED CRS TO INDEX LIST %)

VAR FLAG : BOOLEAN: (# COURSE ENTERED INTO LIST *)
SAVE1,SAVEZ2, (* TEMF VALUES *)
J1, I : INTEGER: (* LOOF COUNTERS )

BEGIN

FLAG := TRUE:
FOR J1 := 1 TO TOT DO
BEGIN
IF FLAG
THEN
BEGIN
IF NEWFER = 'INDEX[J11
THEN FLAG := FALSE;
IF NEWFER < INDEXCJ11
THEN
BEGIN
1 3= J1%
SAVE1l := NEWFER}:
SAVEZ := INDEX[II:
WHILE SAVE1l © 29 DO
BEGIN
INDEX[LI] := SAVELl;
SAVELl := SAVED:
SAVEZ := INDEX[I+11:
1 := 1 + 13
END3
FLAG := FALSE:
END;
END
END

FROACEDURE ADDTOFRLIST (NODE : FOINTER: 'R FEC = =FINTREC):



(x» ADDS A COURSE TO LIST OF COURSES TO

BEGIN
WITH REC DO
BEGIN
FD := NODE™.FDs
FERIOD := NODE™.FERIOD;
DAY := NODE “.DAY;
COURSE := NODE".CRNAM;
ROOM := NODE™.ROOM;:
SEM := NODE “.SEM;
TEACHER := NODE™.TEACHER;:
CODE := NODE *.CRNUM;
ENDg
END3:

FROCEDURE FRINTCOUR(INDLIST : INDEXLIST;
(¥ FRINTS SCHEDULED COURSES FROM LIST

LIST =

BE FRINTED #)

RAR

m
I
ae

*)

COUNT

INTEGER) 3

BEGIN
FOR J := 1 TO COUNT - 1 DO
EBEGIN
IF INDLISTLJ]Y I 99
THEN
REGIN
FOR I := 1 TO COUNT - 1 DO
BREGIN
IF LISTLIJ.FD = INDLISTLJ]
THEN
REGIN
WITH LISTLI] DO
BEGIN
WRITE(OUTDEVICE,.FERIOD: 4,DAY:9,COURSE: 12,RO0M:7) 3
WRITELN(OUTDEVICE,SEM: S, TEACHER: 8,CODE:8) ;
END
END3
END
END
END
ENDg
REGIN (# WR SCH *)

REWRITE (OUTDEVICE, "FRINTER: ") 3

WRITELN(OUTDEVICE) 3

WRITELN(OQUTDEVICE) 3

WRITELN(OUTDEVICE) 3

WRITELN(OUTDEVICE, 'STUDENT NAME:

WRITELN(OUTDEVICE. ' ID =

WRITELN (OUTDEVICE, GRADE:

WRITELN(OUTDEVICE)

WRITELN(QUTDEVICE, 'FERIOD

WRITELN(OUTDEVICE) 3

INDEX := 13

INITINDEX (INDLIST) 3

FOR J := 1 TO TOTC DO

BREGIN

IF SCHRECD™.CRS3CHLJ,11 @
THEN

REGIN
DIFFER :=
DIFSEM ==
NEW (NODE) 3
NODE . CRNUM
NODE ".CRSEC

DAYS

LSE;

Fa
FALSE;

COURSE

ROOM

:= SCHRECD® .CRSSCHI[J,1733
+= SCHRECD '.CRSSCHLJ,Z233

FINDNDDE’HEQD.NDDE.FDUND.DIFFER.DIFCEH\:

,SCHRECD™.STUDNAM: 2@) 5
,SCHRECD™.STUDID:3) 3
' wSCHRECD™.GRADE: 2) 3

SEM

TEACHER

CODE ") 3



WHILE FOUND DO

BEGIN
SAVEFER .:= NODE*“,FERIOD:
SAVESEM := NODE*.SEM;

ADDTOINDEX (INDLIST ,NODE™.FD) :
ADDTOFRLIST (NODE.LISTCINDEX1) :
INDEX := INDEX + 13
FOUND := FALSE:
IF DIFFER OR DIFSEM
THEN
BEGIN
NEW (NODE) ;
NODE™.CRNUM :=
NODE™.CRSEC :=
END3
IF DIFFER
THEN
REGIN
DIFFER := FALSE:
NODE™.FERIOD := SAVEFER:
FINDDFNODE (HEAD,NODE ,FOUND,DIFFER,DIFSEM)
END
ELSE
REGIN
IF DIFSEM
THEN
REGIN
DIFSEM := FALSE;:
NODE " .SEM := SAVESEM:
FINDDSNODE (HEAD .NODE .FOUND.DIFFER,DIFSEM)
ERND
END

CHRECD".CRSSCHCJ, 114
CHRECD . CRSSCHCJ,21:

ny

END:
ENDs
END:
FRINTCOUR (INDLIST.LIST.INDEX)
CLOSE (QOUTDEVICE) &

ENDj i WR SCH »)
BEGIN (+ FRINTSTSCH %)
GETOUT := FALSE:
FRESENT := LOW: )
REFEAT
STR (FRESENT ,FILEGRADE) 3
FILENAME := CONCAT( SCH:SCH’ .FILEGRADE):
OFENF ILE (FILENAME) 3
WHILE NOT EOF (SCHRECD) DO
BEGIN
MARE (HEAF) 3
WRSTH:

RELEASE (HEAF) 3
GET (SCHRECD) 3
END:
CLOSE (SCHRECD) =
IF FRESENT = HIGH

THEN GETOUT := TRUE
ELSE FRESENT := FRESENT + 13
UNTIL GETOUT = TRUE:
END: (% FRINTSTSCH %)

FROCEDURE TNSERTNQCE (VAR FRONT, [TEM 3 POINCER):



(* TO PUT NEW NODE IN LIST IN ORDER

OF COURSE NUMBER, CRS SECTION, AND FPER «)

VAR  LODKAHEAD, (% LOOKAHEAD FOINTER TO FIND FLACE %)
CHASER : FOINTER: (# CHASER FOINTER FOR INSERTION *)
EEGIN
LOOKAHEAD := FRONT;
CHASER := FRONT:
WHILE (LOOKAHEAD <> NIL) AND (ITEM™.CRNUM > LOOKAHEAD.CRNUM) DO
EEGIN
CHASER := LOOKAHEAD;
LOOKAHEAD := LOOKAHEAD* .LINE3:
END 3
WHILE (LOOEAHEAD <% NIL) AND (ITEM™.CRNUM = LOOHAHEAD™.CRNUM) AND
(ITEM™~.CRSEC » LOO:AHEAD".CRSEC) DO
EEGIN
CHASER := LOOKAHEAD;
LOOK.AHEAD := LOOKAHEAD™.LINK;
END ; ’
WHILE (LOOKAHEAD <> NIL) AND (ITEM™.CRNUM = LOOKAHEAD-.CRNUM) AND
(ITEM™.CRSEC = LOOKAHEAD".CRSEC) AND (ITEM~.FD .» LOOKAHEAD™.FD) DO
EEGIN
CHASER := LOOHAHEAD;
LOOKAHEAD := LOOKAHEAD™.LINK;
END 3
IF (LOOKAHEAD +3 NIL)
THEN
IF LOOKAHEAD <3 FRONT
THEN
EEGIN
ITEM™.LINK := LOORAHEAD:
CHASER™.LINK := ITEM;
END (*# INSERT IN MIDDLE OF LIST #*)
ELSE
EEGIN
ITEM™.LINE := FRONT:
FRONT := ITEM;
END (% INSERT AT FRONT %)
ELSE (% MUST BE LARGEST, SO INSERT AT END#%)
CHASER™.LINK := ITEM:

END;

FROCEDURE FETCHIT (VAR FIRSET :

(# RETRIEVES COURSE LIST
LINKED LIST *)

VAR CRS : FOINTER:

BEGIN .

RESET (CRREC, 'CR: COURSEFILE ")

WHILE NOT EOF(CRREC) DO

BEGIN

NEW (CRS) 3
CRS := CRREC 'z
IF FIRST = NIL
THEN FIRST := CRS
ELSE INSERTNODE (FIRST,CRS);
BGET (CRREC) 3
END;
CLOSE (CRREC) 3
END;

FOINTER) 3
FROM FILE AND ENTERS COURSES IN A

(» COURSE RECORD *)



FUNCTION ASKCHOICE(X.Y : INTEGER;

VAR ANSWER INTEGER:
BEGIN
REFEAT
GOTOXY (X,4Y) :
WRITE(@," ¢ ",MIN, .. ,MA¥X. )
READLN (ANSWER) ;

UNTIL (ANSWER = MIN) AND (ANSWER -
ASKCHOICE := ANSWER
END3
BEGIN
HEAD := NILj

FETCHIT (HEALD) ;
FAGE (QUTFUT) 3

LOW := ASKCHOICE(®@,S. WHAT IS THE LOWEST
 HIGH :=
12) s
FRINTSTSCH;
END.

ol
(* ASK USER FOR A NUMEER FROM MI

ASECHOICE(@,1@, "WHAT IS THE HIGHEST GRADE YOU WISH CLASS LISTS FORY

:STRING:
TO MAX,

MIN,MAX : INTEGER)
AND REFEAT

INTEGER;
UMTIL OBTAINED *)

(# A NUMBER )

(% FPRINTSCHEDULES #)

GRADE YOW WISH CLASS LISTS FOR™,7,1%)

—-
/

3 3

(# FRINTSCHEDULES )



1@3.92.

FRINTCLASSLISTS



FROGRAM FRINTCLASSLISTS;

(*-'ﬁ-*****-'ﬁ-*****-ﬁ-**-’l‘:*******%****-’ﬁ-%%%*-ﬁ-**%******%%**4*%‘-%*****%%-ﬁ-*i—**%%*****%i )

(% »*
(+ THIS FROGRAM PRINTS CLASS LISTS USING RECORDS FROM THE *)
(% SCHEDULE FILES. %3
(* * )
(% FILES USED #)
(% - CR : COURSEFILE *)
(* - SCH : SCH(GRADE) -
(% )
(% QUTFUT )
(% - A CLASS LIST FOR EVERY COURSE SCHELULED. %)
(% - A CLASS LIST CONTAINS *)
(% — COURSE NAME *®)
(% — COURSE NUMEER #
(% — COURSE SECTION *
(% - DAYS THE CLASS IS SCHEDULED +)
(% - ROOM *
(% - TEACHER NUMBER *
(% - LIST OF STUDENMTS 1IN CLAZSS =)
(% - STUDENT ID =)
(% - STUDENT GRADE *)
(% — STUDERT N&ME #)
(% 3

(HAEFAFEFEF AT EFRFAARFREA R A FF IR XA REFT A A FA AR RAF A F AR TP AR F AR A AR T A AR AR R F LA TE T F )

COMST
TQTEC = 113 (% TOTAL COURSES )
TYFE
sSC = ARFaY[1..21 OF INTEGER:
TALLY = ARRAYL1..TOTC] OF SC;
SCHFTR = “SCHRECS
CLFTR = “CLREC:
YEAR = 7..12;
FOINTER = COURESE:
COURSEMNUMEBER = B..29%9:
COURSESECTION = 1..59;
MAXSIZE = 1..-99%:
FERIODNUMEBER = 1..1lbs
SEMESTER = 1..733
TEACHERNUMRER = 1..9%9;:
CLREC =
RECORD
CRS : COURSENUMEBER: (% COURSE NUMRER*)
SEC : COURSESECTION: (# COURSE SECT =+
STUDNAM : STRINGLZ2@]; (% STUDENT NAME %)
STUDID + INTEGER; (# STUDENT ID *)
GRADE : YEAR: (# STUDENT GRADE+)
LCL s CLFTR;S {* FOINTER *)
EMDs
QCHREC =
RECORD
STUDMAK @ STRINGLZBI; {3 QTUDENT MAME +)

STUDID @ INTEGER; (% STUDENT ID %)




GRADE
CRSSCH
L

END;

COURSE

RECORD
CRNLIM
CRNAM
CRSEC
MAX
FERIOD
FD
DAY
SEM
ROOM

TEACHER

LINK
END;

VAR
SCHREC
TEMF
FOUND,
GETOUT
FRESEN
FILEGR
S,
FRN&HME ,
FILENA
LOW,
HIGH
HEAF
SCHNODI
SHEAD
CRRNUM
CRRNAM
CR8EC
MAX
FERIOD
SEM
DAY
TEACHEI
ROOM
NODE,
HEAD
CRREC
QUTDEVY
C

TAL
STUDC
J
CLNQODE .
Ci.HEAD

L E T T T L L L

FROCEDUF
(% FF
BEGIN

REWF
FAGE

YEAR;
TALLY;
SCHFRTR;

COURSENUMEER
STRINGL1@1;
COURSESECTION;
INTEGER;
FERIODNUMEER;
FERIODNUMEBER
STRINGLS1;
SEMESTER;
STRINGLI];
TEACHERNUMEER ;
FOINTER;

(x
(%*

(*
(%
(%
(%
(%
(%
(#*
(€3
(#*
(%
(%

STUDENT GRADE®)
STUD SCHEDLULE*)
FOINTER *)

COURSE NUMBRER (@..9%9)
COURSE NAME ( 1@ CHAR)
COURGE SECTION (1..99)
MAX SIZE OF CLASS
FERIOD OF DAY (1..1é&
SCHEDUL ING FERIOD

DAY OF WEEE (MTWRF)
SEMESTER

ROOM NUMEER

TEACHER NUMEBER

FOINTER TO NEXT RECORD

*)
*)
*)
*)
*)
*)
*)
#*)
*)
*)
*)



IF FRONT =
THERN
EEGIN

NiL

END
ELSE
EEGIN
WRITELN (QUTDEVICE,
WRITELN (QUTDEVICE
ODE™.CRSEC: 2) 3
WRITELN(QOUTDEVICE, -
WRITELN (OUTDEVICE,
WRITELN(QUTDEVICE, ’
WRITELN (QUTDEVICE,
WRITELN (DUTDEVICE,
WRITELN (QUTDEYICE)
WRITELN (OUTDEVICE)
WRITELM(OUTDEVICE, *
WRITELN (OUTDEVICE) ;
WHILE FRONT NIL DO
BEGIN

’

ID#

WRITELN(OUTDEVICE ,FRONT,8TUDID: 5 ,FRONT.GRADE: &,

TUDNAM) 3
FRONT :=
END3s
ENDg
CLOSE (QUTDEVICE) ;
END3y

FRONT™.LCL;

‘CLASS LIST

(¥ LIST IS EMFTr %)

WRITELN (QUTDEVICE, 'LIST IS EMFTY. ")

(# EMFTY #)
(¥ THERE ARE COURSES %)

COURSE * yNODE"™.CRNAM) ;
NUMEBER *yNODE™.CRNUM: =, © SEC
FERIGD *,NODE™.FERIOD: 27 3
DAYS " NODE™.DAY:3) ;

SEM *,MODE™.BEM:2)

ROOM Ty MODE™. ROOM: Z) ¢
TEACHER * G NODE™. TEACHER:2) ;

GRADE STUDENT NAME ") 3

(¥ WHILE %)

(x ELSE LIST NAOT EMFTY +)
(* TURN OFF FRINTER )

(* FRINTLIST #)

(FAFAAREARAAXRFAFAR AR FEREXAAHE AR T A AR A A AFHAF A A AFARAARFTAFAAA KA RAFA IR AT A AT AR

FROCEDURE INSERTSCH (VAR FRONT, ITEM : CLFTR):
(# INSERTS A STUDENT CLASS LIST RECORD INTO LINEED LIST #)
VAR LOOKAHEAD. (* FOINTER TO FIND FLACE *)
CHASER CLPTR; (# FOINTER FOR INSERTION #)
BEGIN
LOOKAHEAD := FRONT;
CHASER += FRONT;
WHILE (LOOKAHEAD <% NIL) AND ¢(ITEM™.STUDNAM > LOD-AHEAD™.STUDNAM) DO
BEGIN (¥ TREVERSE LIST TO INSERT FOINT +)
CHASER := LOOKAHEAD:
LOOKAHEAD := LOOKAHEAD™.LCL
ENDs:
IF LOOKAHEAD NMIL
THEN {(* NOT AT END OF LIST %)
IF LOOKAHEAD FRONT
THEN _
REGIN (¥ INSERT IN.MIDDLE OF LIST )
ITEM™.LCL := LLODKAHEAD:
CHASER™.LCL := [TEM;
EMD
ELSE _ ] _
BEGIN (% INSERT AT FRONT %)
ITEM™.LCL 1= FRONT;
FRONT := ITEM:
END
ELSE
CHASER™.LCL := ITEM;

END &

INFRDNT”-S



(HEAEEREFEREXREER AL REXRRREEEF R AR R AR EF XA FRFRRERF AR ERAERRREER AR AR A AL RRETERRHE

FROCEDURE IOFRINT (ERRTYFE: INTEGER) :
(# FRINT ERROR MESSAGE *)

BEGIN

GOTOXY (Q,22) ;

WRITE (CHR (7)) 3

CASE ERRTYFE OF

: WRITELN('DISK READ ERROR. ') ;
WRITELN('BAD UNIT NUMEER. ') ;
WRITELN (' ILLEGAL OFERATION. ')
WRITELN(’UNDEFINED HARDWARE ERROR. ) ;:
WRITELN('UNIT NO LONGER ON LINE. ‘)3
WRITELN('FILE NOT IN DIRECTORY. ‘)3
WRITELN (' ILILEGAL FILE NAME. ')
WRITELN (' INSUFFICIENT DISK SPACE. ")
WRITELN('NO SUCH VOLUME ON LIME. )
WRITELN('ND SUCH FILE ON VOLUME. ') ;
WRITELN (' DUFLICATE FILE.'):
WRITELNC('ATTEMPT TO OFEN AN OFEN FILE. '):
WRITELN('FILE NOT OFEN. '):

WRITELN( ERROR IN READING INTEGER DR REAL DATA. 13
15 : WRITELN('RING BUFFER OVERFLOW. ')

s
i
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FROCEDURE MODISK (DISENAME: STRING; DISKERR : INTEGER):
{(# CHECKS FOR ERROR % *)

VAR CH : CHAR;

REGIN
IF (DISEERR £ @) AND ((DISKERR < %) 0OR (DISKERR » 10))
THEN TOFRINT(DISKERR) ;
IF (DISKERR = 9)
THEN
BEGIN
GOTOXY (@, 22)
WRITELN('NO *,DISKEMAME, DISKETTE! )3
WRITELN ('FLEASE INSERT DISEETTE AND HIT ANY KEY )3
READ (KEYBRODARD ,TH) 5
END;
IF (DISKERR = 1@
THEN REWRITE (SCHRECD,DISENAME) 3
END g

FROCEDURE OFENFILE (FILENAME : STRING) i
(# DFENS A FILE AND CHECHES FOR ERRORS #)

VAR I0ERR 1 INTEGER;:

REGIN
REFEAT
(#E[—%)
RESET (SCHRECD ,FILENAME) 3
(*FT+%)
IOERR := IORESULT;
NODISE (FILEMAME , I0OERR) 3
UNTIL IOERR = @;
END:




FROCEDURE OFENCFILE (FILENAME : STRING):
(* OFENS A COURSE FILE AND CHECKS FOR ERRORS *)

VAR IDOERR : INTEGER;

BEGIN
REFEAT
(*FT—%)
RESET (CRREC,FILENAME) 3
($FT+%) '
I0ERR := IDRESULT;
NODISE (FILENAME , I0ERR) ;
UNTIL IDERR = @ ‘
END;

(-i--)i-**-ﬁ-**************-ﬁr*i**%***-’t*****-’h—i—*i*****i—*%***t*%—****i—***-k--h-**%****%**)

FROCEDIRE IMNSERTNODE (VAR FRONT, ITEM : FOINMTER) :

(+ TO FUT NEW NODE IN LIST IN ORDER OF COURSE NUMBER, CRS SECTION, AND FER =)
VAR LOOKAHEAD,
CHASER : FOINTER:
GETOUT : EBODOLEAN; (¥ DON'T IMSERT THIS nNODE+)
BEGIN (% INSERTNODE *)
LOOKAHEAD := FRONT; (+ LOOKAHEAD FOINTER TO FIND FLACE =)
CHASER := FROMT;: (# CHASER FOINTER FOR INSERTION =)
GETOUT := FALSEj
WHILE (LOOHAHEAD <> NIL) AND (ITEM™.CRNUM > LOOEAHEAD™.CRNUM) DO
BEGIN (¥ TRAVERSE THE LIST TOQ THE INSERT FOIMNT +)
CHASER := LOOEAHEZAD (» MOVE CHASER DOWWN LIST +;
LOOKAHEAD := LOOKAHEAD™.LINE (= MOVE LOCEAHEAD DOWN %) :
END ; (» WHILE =)
WHILE (LODKAHEAD = NIL) AND (ITEM™.CRNUM = LOOMAHEAD  .CRMUM) AND
(ITEM™.CRSEC » LOOKAHEAD™.CRSEC) DO
BEGIN (¥ TRAVERZE THE LIST TO THE INSERT FOINT =)
CHASER := LOOHAHEAD (¥ MOVE CHASER DDOWN LIET %3
LOOKAHEAD := LOOKAHEAD™.LIME (x MOVE LOCOKAHEAD DOWN +) 3
END (+ WHILE #)
IF  (LOOK&HEAD <> NIL)Y ANMD (ITEM™.CRNUM = LOORARESD™.CRNUMY AND

(ITEM™.CRSEC = LOOEAHEAD™.CRSEC)
THEN GETOUT := TRUE:
IF NOT GETOUT

THEN
EBEGRIM
IF (LOOEAHEAD < NIL)
THEM (x MOT AT END OF LIST »»
IF LOOKAHEAD +: FROMT ]
THEN i IN MIDODLE OF LIS %)
BEGIN
ITEM™.LINK = LOOKAHEAD;
CHASER™.LIN: = ITEM:
END (* INSERT IN MIDODLE OF LIST =)
ELSE {* AT TRONT OF LIST =)
REGIN
ITEM . LINE = FRONT;
FROMT ::= ITEM;
END (¥ INSERT AT FROMT =3
ELSE (= MUST BE LARGEST, SO INSERT AT

CHASER™.LINKE := TTEM:

—_ -
[

;P r

ey



END:

END; (# INSERTNODE #)

FROCEDURE FETCHIT (VAR FIRST : FOINTER):
(¥ RETRIEVES COURSE LIST FROM FILE AND ENTERS COURSES IN A
LINEED LIST =)

VAR CRS  : FOINTER:

BEGIN
RESET (CRREC, 'CR:COURSEFILE ")

WHILE NOT EOF (CRREC) DO
BEGIN

NEW(CRS) 3
CRS™ := CRREC™;
IF FIRST = NIL
THEN FIRST := CRS
ELSE INSERTNODE(FIRST.CRS);
GET (CRREC) 3
END:
CLOSE (CRREC) 3
EMND

FUMCTION ASHCHDICE(X.Y : INTEGER: @ :STRING: MIN,MAX :INTEGER) : INTEGER;
(% ASKE USER FOR A NUMEBER FROM MIN TO MAX, AND REFEAT UNTIL OBTAINED =)

VAR ANSWER : INTEGER;:

BEGIN

REFEAT
GOTOXY (X,Y) 3
WRITEG, " ¢ "yMIN, .. (MAX. 3 = "1
READLN (ANSWER) §

UNTIL (ANSHWER >= MIN) AND (ANSWER <= MAX) 3
ASKCHOICE := ANSWER
END

FROCEDURE FILLTEMF:
(# FILLS TEMF FILE WITH STUDENT CLASES LIST RECORDZS #)

BEGIN
FAGE (QUTFUT ) 3
LOW := ASKCHOICE(@,S, 'WHAT IS THE LOWEST GRADE YOU WISH CLASS LISTS F

o

. HIGH := ASKCHOICE(@,12, WHAT IS THE HIGHEST GRADE YOU WISH CLASS LISTES
12) 3
GETOQUT := FALSE:
FRESENT := LOW:
REWRITE(TEMF, "TEMF:T )3
REFEAT
STR (FRESENT ,FILEGRADE) ;
FILENAME := CONCAT( 'S8CH:3CH’ ,FILEGRADE)
OFENFILE (FILENAME) 3
C o= 13
WHILE NOT EOF (SCHRECD) DO
BEGIN
FOR J := 1 TOQ TOTC DO
BEGIN
1F SCHRECD™,.CRSSCHLJ,11 & @
THEN
EEGIN
STUDC . CRE s SCHRECD™, TR
STLIDEZ ., [=0 s SOHRETCD , CRAS

FOR

-
/

R,7.12)

3



i

STUDC. STUDNAM SCHRECD ™. STUDRA

STUDC,.STUDID = SCHRECD™.STUDID;
STUDC. GRADE = SCHRECD™.GRADE:
STUDC. ILCL i= MILy
TEMF™ 1= STUDCy
FUT (TEMF)Y 3
END:
ENDy
SET(SCHRECD) 3
END3g
CLDSE&SC%h_HD)
IF FRESENT = HIGH
THERM GETOUT := TRUE
ELLSE FRESENT := FRESENT + 13
UMTIL BGETOUT = TRUE:
CLOSE(TEMF LOCE Y &
EMD3
BEGIN (¥ FRINT
FILLTERMF:
HEAD == ™MIL;
FETCHIT (HEAD) ¢
WNODE = HEAD:
WHILE NODDE <> NILL DO
BEGIN
FESET(TEMF ., "TEMF:T 73
MARE {(HEAFY 3
CLHERD == NILg
REFEAT
IF (WODE*.CRMLIM = TEMF™,CRE) AMD (MODE . CRSEC =
THERM
REGIN
NEW(CLNODE?Y 3
CLNODE™ s= TEPMF™;
IF CLHEAD = NIL
THEN CLHEAD := CLNODE
FLSE INSERTSCH(CLHEAD.CLMNODE) 3
END:
GET(TEMF) 3
UNTIL EOF(TEMF) g
CLOSE (TEMF) 3
FRINTLLIST(CLHEAD .NODE 3
REILEASE (HEAF Y
MODE := MNODE™.LINK
ERND 3

ErD.

CLA

[}
5§]
-
-4
[
-1
(}]

TEMF

13
m
1
I
-

(¥ PRINT CLASS LISTE
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