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ABSTRACT

The Academic Advisor Assistant (AAA) is a system designed to help MIT students and academic
advisors. In its current form, it performs a complete and detailed audit of the student’s status in
the pursuit of his degree, as well as generate a list of courses from which the student can make his
selection for the upcoming term’s schedule. If nothing else, AAA saves students and advisors
from spending time at the end of each semester flipping through the Course Bulletin. AAA is a X-
application, and the user interface has been designed with the non-EECS in mind.



Chapter 1 : Introduction

This chapter introduces the Academic Advisor Assistant (AAA)! by describing the disease? which
* the system intends to cure, illustrating the critical observation which makes the cure possible, and
then briefly describing the cure as envisioned at the project’s inception.

I. The Disease

At the end of each semester, MIT students take invaluable time away from their overwhelming
end-of-term chores to complete a task known as pre-registration, in which they decide what
courses to take in the upcomin% term. The typical MIT student’s approach to this task may be por-
trayed as a three-stage process.” First, the student must determine what courses he* can take, con-
sidering the offering of courses and prerequisites he has satisfied. He must then select a subset of
those courses, considering which he needs to complete his degree requirements and which he
wants to satisfy his intellectual curiosity or some other personal criteria. Finally, he must consult
the class schedule to identify any time conflicts among his selections. If any are found, then he
must go back and select different courses to resolve the conflict.

This task is conceptually simple. In reality, however, three factors make the task rather difficult.
First, there are a large number of courses listed in the Bulletin®, 3070 to be exact®, and it is simply
infeasible for anyone to consider all of them in making his selection. On the one hand, this diffi-
culty is exaggerated since students will generally choose courses from their respective depart-
ments. Even still, the number of courses may be large; department of EECS7, for example, lists 179
subjects. On the other hand, the difficulty is understated, since courses are inter-dependent via
prerequisites and corequisites, such that they cannot all be independently considered.

Second, degree requirements can be somewhat complex, such that many students often are uncer-
tain about their status in completing them. One of the best illustrations of this complexity can be
found in the description of the degree requirements for VI-P, Master of Engineering in EECS:

No subject can be counted both as part of the 17-subject GIRs and as part of the 285
units required beyond the GIRs. Every subject in the student’s department pro-
gram will count toward one or the other, but not both. Similarly, no single subject
may be counted in more than one category of departmental restricted electives.
(Bulletin, p. 161)

Third, the offering of couses varies from term to term, because some courses are offered only in
alternate terms and some are offered only in alternate years.® Therefore, one must consider the
consequences of choosing a particular bag of courses in the upcoming term on all of his future
terms. For instance, if a student wants to take a particular course which is going to be offered

1. Not to be confused with the automobile service company.

2. An inconsequential allusion to a certain movie starring Sylvester Stallone.

3. This author boldly speaks for the typical MIT student here and elsewhere.

4. For sake of clear exposition, the masuline pronoun will be used to denote a generic third person in this paper.
5. The Bulletin referenced here and elsewhere in this paper is the 1994-95 edition.

6. This number does not include the SWE (Engineering School-Wide Electives), since they are already included in other sec-
tions of the Bulletin. Even without the SWE courses, this number (3070) includes a small amount of double counting,
because of courses which have multiple course numbers. For example, 6.046] is the same subject as 18.410], but both are
listed.

7. Electrical Engineering and Computer Science.

8. Generally, courses in this latter group are also offered in only one of the terms (fall or spring). For example, 6.633 was
offered only for the second term of the 1994-95 school year, and not offered at all in the 1995-96 school year.
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three terms from present at the earliest, then he must be sure to satisfy all of that course’s prerequi-
sites in the meantime.

From a positive perspective, these difficulties, the large quantity of available courses, the complex-
ity of degree requirements, and the time variability of course offerings, underscore the flexibility
and breadth of course offerings at MIT, but from the perspective of the under-nourished and
under-rested student, they can be a great source of stress, and make the road to graduation seem
like a rocky terrain®.

Fortunately, the student is not without help. Each student has an academic advisor who is usually
a professor in the student’s department and therefore generally much more knowledgeable about
how one can achieve a certain set of academic goals within that department. Unfortunately, this
advisor too faces the aforementioned difficulties. If the offering of courses never changed, and if
degree requirements also remained constant, an advisor may be able to surmount the difficulties
through several years of experience and the accompanied knowledge acquisition, but neither of
those conditions are true.

II. The Observation

Underlying the difficulties is the somewhat surprising fact that contrary to popular belief, MIT
students and advisors are normal people, and they therefore have a limited capacity for simulta-
neously considering a large number of interdependent things, if not in the engineering domain,
certainly in the everyday one of paperwork.

Now consider Mr. Turing Machine, a hypothetical MIT student whose name just happens to coin-
cide with the celebrated computation device, and who also happens to possess processing capabil-
ity which also coincides with that of the device. Turing can complete pre-registration using the
following algorithm:

1. Iterate over all the courses in the Bulletin, marking each course whose prequi-
sites he has satisfied, and which is being offered in the upcoming term.

2. Iterate over all the marked courses, considering how each one would further
his progress in the pursuit of his academic goals, as well as how it scores
against various personal criteria.

3. Based on the scoring, select the best bag B of courses. The Course Evaluation
Guide can provide useful information for this process.

4. Check B for temporal conflicts using the Class Schedules. If any conflict is
found, go back to step 3 above and choose a different bag. Else, done.

Now suppose Turing was everyone’s friend and willing to help out with everyone’s preregistra-
tion. That should make things easier.

III. The Cure

Given a particular student’s course history and digestible copies of the Bulletin and Class Schedules,
even without resorting to any state-of-the-art Artificial Intelligence technology, a computer system
could perform steps 1 and 4 above, since they basically involve mindless iteratation over data. A
system could also perform the first part of step 2, and it could perform the latter part too if the stu-
dent could specify his personal criteria in some form digestible to the system.

9. An inconsequential allusion to Princess Bride, an excellent movie which the reader *must* see!
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So then, what remains is step 3. How can the system select the “best” bag? For example, for a
freshman student just starting out in Course 6, how can the system determine that a bag contain-
ing both 6.001 and 6.002 is somehow worse than a bag containing only one of them, despite the
fact that the former would result in greater progress in his degree program?

Obviously, the system could never deduce this without having the knowledge that 6.001 and 6.002
are both heavily time-consuming courses of significant difficulty. This knowledge could be
expressed in several ways. First, we may express it descriptively as:

6.001 is TIME-CONSUMING and DIFFICULT
6.002 is TIME-CONSUMING and DIFFICULT

From this, the system could deduce that taking the two classes at once would be a bad idea. Alter-
natively, we may also represent it a negative imperative:

do not take (6.001, 6.002) together
Yet another way would be to represent it using conditionals:

IF 6.001 IN BAG, DO NOT ADD 6.002
IF 6.002 IN BAG, DO NOT ADD 6.001

Given the resources of the Bulletin, the Class Schedule, personal criteria, and knowledge for ranking
bags of courses, then, a system could do virtually all of the dirty work entailed in pre-registration.
This is the idea behind AAA. After all, why make brilliant MIT students spend time flipping
pages, when they do not have enough time to eat and sleep, and when a stupid computer program
could do it much faster?

The following illuminating example should help the reader understand AAA better. Suppose a
student is currently a freshman pursuing a VI-P degree (Master of Engineering in EECS), that he
has taken 8.01, 18.01, 3.091, and 7.012, and that he needs to pre-register for his second term, in
which he does not want to take more than four courses. In absence of any knowledge, the system
may find that the student can choose from hundreds or even thousands of good bags of courses.
But suppose that we had the following rules in the knowledge base:

TAKE GIRs AS EARLY AS POSSIBLE

ONE HASS A TERM KEEPS THE DOCTOR AWAY

IF ((DEGREE_DESIRED = VI-P) AND (NOT TAKEN 6.001))
ADD 6.001 TO THE BAG

Even with just these two rules, the system may deduce that the optimal bag is {8.02, 18.02, 6.001,
HASS}. A drastic improvement from having to choose from hundreds or thousands.
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Chapter 2 : Design

This chapter describes the design of AAA, beginning with a presentation of some fundamental
design principles used to guide the entire design phase, followed by an overview of the entire sys-
tem. Finally, the strategy for generating schedules is described.

I. Guiding Principles
The design of AAA was guided by several principles.

First, it was assumed that the Registrar’s Office would not collaborate actively to boost either the
functionality or the efficiency of AAA. One implication of this assumption was that AAA would
have to process the Bulletin and the Class Schedule in whatever format they existed. Since nothing
short of full-fledged language recognition could accomplish this!®, the second-best solution of
implementing the parsing components of AAA to be as easy to modify as possible was followed.

Second, since not all students at MIT are as comfortable with computers as the Course 6 majors,
the user interface would have to be very easy to use.

Third, because each degree program can have very particular requirements, AAA would have to
be designed such that degree programs can be indepently added and removed, and that each pro-
gram can be designed indepently of all others.

II. Overview of AAA

The figure below shows an overview of the entire system. The three boxes on the left represent the
inputs to the system, and the two boxes on the right show the outputs.

Course Descriptions
Course Schedules
Degree Programs

Course Evaluations Audit

Advising Knowledge AAA

Student Status Schedul
Student Preferences eauie

Figure 1. Overview of the Academic Advisor Assistant

10. A slight exaggeration.
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IL.A. The Inputs
The Course Descriptions are found in the Course Bulletin. Here is an example:

6.871 Knowledge-Based Applications Systems

Prereq.: 6.034; 6.036 or 6.824
GQ@
3-0-9 H-LEVEL Grad Credit

Development of programs containing a significant amount of knowledge about
their application domain. Qutline: 1) brief review of relevant Al techniques; 2)
case studies from a number of application domains, chosen to illustrate principles
of system development; 3) discussion of technical issues encountered in building
a system, including selection of knowledge representation, knowledge acquisi-
tion, etc.; and 4) discussion of current and future research. Hands-on experience
in building an expert system (term project). 8 Engineering Design Points.

R. Davis, P. Szolovits, H. E. Shrobe
The Course Schedule for the same course looks as follows:

6871 (309 KINOWLEDGE-BASED SYSTEMS LEC
TR9.30-11 34-302

The Degree Programs are also found in the Bulletin. An example is not provided, lest the reader
accuse this author of trying to make this report artificially long. The Course Evalutions, of course,
can be found in the Course Evaluation Guide. Again, an example is not provided.

The Advising Knowledge is comprised of rules, such as those provided in Section Il of Chapter 1.
The Student Status, specified by the student, is comprised of the following information:

Field Example

Name : Marlboro

Year : junior

This-Term : spring 1995

Next-Term : fall 1995

Courses-Already-Taken : 3.091,18.01, 18.02, 8.01, 8.02, 6.041,

21F302, 21M301, 7.012, 21M302,
24.00, 21M240, 6.004, 6.170, 18.063,
6.035, 6.045], 21M303, 21M700,
21W760, 6.001, 6.002, 18.06

Other-Units-Received : 24
Thesis-Units-Completed : 0
Phase-I-Completed? : yes
Phase-II-Completed? : no
Swimming-Requirment-Completed? : yes
Accumulated-PE-Points : 8

The Student Preferences, again specified by the student, are comprised of the following informa-
tion:

Field Example
Desired-Date-of-Graduation : Spring 1999
Desired-Degree(s) : VI-P

Chapter 2 : Design // II. Overview of AAA // ILA. The Inputs 5



Desired-Minor(s) : NONE
Desired-Concentration : Music
Maximum-Course-Load : 54
Maximum-Class-Hours : 20
Maximum-Lab-Hours : 20
Maximum-Prep-Hours : 20
Minimum-Course-Load : 48
Minimum-Class-Hours : none
Minimum-Lab-Hours : none
Minimum-Prep-Hours : none
Want-To-Take-Next-Term : 6,111
Want-To-Take : 6.871, 6.868]
Don’t-Want-To-Take . 6.821
Override-Permission-of-Instructor? : yes
Consider-Undergrad-Courses? : yes
Consider-Grad-Courses? : yes

The field “Override-Permission-of-Instructor?” indicates whether or not the student wishes to
consider the prerequisite, “Permission of instructor”, satisfied.

IL.B. The Outputs

The Audit output should list all categories of requirments for the student’s degree program, and
indicate the student’s status in completing them. For example, for the student Marlboro, whose
status and preferences are shown above, the VI-P Audit should show something like:

Reg. Category Status
GIR! : Completed Calculus I; Calculus II; Physics I; Physics II;

Required

Thesis Units

Math Rest. Elec.12
Lab Rest. Elec.
Large Eng. Conc.!3
Smiall Eng. Concs.
Grad-H Units
Eng. Design Points :

Chemistry; Biology; HASS-D 1/2/LO; Third HASS-D;
HASS; REST; Phase I; Swimming Req.; Phys. Ed.; Concen-
tration

: Taken thus far : 6.001; 6.002; 6.004
: No progress

: Completed by : 6.041; 18.06; 18.063
: Completed by : 6.170

: No progress

: No progress

: No progress

Taken thus far : 32 points

Departmental program courses that also satisfy the GIRs :

11. General Institute Requirements.
12. Math Restricted Electives.
13. Large Engineering Concentration.

18.06; 6.001 : Total of 27 units.
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Unrestricted Elec.

: 21W760 : Subtotal of 12 units.
Other units received = 24. Total is 36 units.

Not yet completed.

Remaining to be completed in GIR : Laboratory; HASS-D 4/5; Phase II
Remaining to be completed in VI-P : Required; Thesis Units; Large Eng. Conc,;

The Generate Schedule output should have two components: a suggested bag of courses, and the

Small Eng. Concs; Grad-H Units; Eng.
Design Points; Unrest. Elec.

weekly schedule that the schedule implies. For Marlboro, the suggested bag may be:

6.034  Artificial Intelligence 44-4 EC-1Header
6.046] Introduction to Algorithms 4-0-8 EC-7 Header
6.111 Introductory Digital Systems Laboratory 3-7-2 Institute Lab
17.241 Introduction to the American Political Process 3-0-9 HASSD, 4
and that selection may imply the following schedule:
Mon Tue Wed Thu Fri

10:00 6.034-L 6.034-R 6.034-L 6.034-L

10:30 * * * *

11:00 6.046]-R

11:30 *

12:00 6.111-L 6.111-R 6.111-L 6.111-L

12:30 * * * *

1:00

1:30

2:00

2:30 6.046]-L 6.046]-L

3:00 17.241-L * 17.241-L *

3:30 * * * *

Items in bold cannot be moved.
6.034, 6.046], and 17.241 have final examinations.
Other 6.034 recitation slots are : T9, T11, T12, T1, T2, T3.
Other 6.111 recitation slots are : T11, T1, T2, T3

17.241 recitations are “To be arranged”.

II1. Strategy for Schedule Generation

The following strategy is used to generate schedules:

1. Determine the set P of take-able courses by iterating through all courses, and
for each course C, insert it into P if and onif if:

¢ (is offered in the upcoming term.

All of C’s prerequisites have been satisfied by the student.
¢ If the course has not been taken, unless the course is repeatable for credit.
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2. Score the members of P, by determining for each p in P:

Number of General Institute Requirement courses it satisfies.
Number of degree program courses it satisfies.
Number of courses which have p as a prerequisite. These will be hereafter referred
to as a course’s inverse prerequisites.
¢ The offering flexibility, as measured by how often the course is offered.

3. Based on the student’s preferences, and based on the scores determined in
Step #2, choose optimal bags of courses B. In doing this, also consider the
impact of a particular choice on all future terms. That is, consider the ques-
tions, “How will taking the courses A, B, C, and D, affect the student’s course
selection in the following semester? How will it affect his ability to graduate
when he wants?” Consult the Course Evaluation Guide to find additional infor-
mation about each course.

4. Eliminate any members of B which has time conflicts.

5. Present a suitable number of B’s members to the student, arranged in decreas-
ing order of optimality.

Chapter 2 : Design // IIL. Strategy for Schedule Generation // II.B. The Outputs 8



Chapter 3 : Implementation

I. Language Choice

AAA was implemented entirely in C. Although C was not the most appropriate language for all
parts of the system, it was the most appropriate for the parsing and the computation components,
and in all components, it was expected to provide faster execution than any other language. An
ideal solution would have combined several languages, but the overhead and complexity of multi-
language programming was not desirable, especially in light of the fact that a very large amount of
computation was expected to be involved in the system.

The choice of a declarative language like C was expected to make the incorporation of rules into
the system somewhat difficult, but the trade-off seemed worthwhile, since with some additional
programming, a chaining engine could always be built in C, but a rule-based program could
*never* (practically speaking) be optimized to the point where its execution speed could come
even close to that of a C program.

As it turns out, the costs of this trade-off can be minimized, by using a system called CLIPS (C
Language Integrated Production), whose existence and description was provided to this author by
Dhananjay Ragade, a fellow 6.871 student:

“It's a forward chaining rule based system that we used to implement our San Francisco
Tour Expert System.

“It makes for easy integration into C, and uses a LISP-like syntax. It is pretty easy to use,
yet is powerful, and fast.
“Moreover, there is a ton of documentation on it, including hardcover textbooks.”

II. Limitations of the Current Release

The current release of AAA has several limitations, some of which are quite significant, and others
which are virtually trivial. Taken together, these limitations prevent AAA from being able to gen-
erate schedules, and therefore reduces AAA to a mere auditor of courses. That is still an improve-
ment over the current state of technology,! but obviously, far from what it was supposed to
accomplish.

II.A. Lack of CEG and Class Schedule Data

The current release does not have the Course Evaluation Guide or the Class Schedule in its database.
The lack of the former means that AAA can rank courses only based on its own scoring of them
based on satisfaction of requirements, and the courses’ inverse prerequisites and flexibilities of
offering. The lack of the latter is much more serious, because without the Class Schedule, AAA
has no way of determining whether any of the B optimal bags it determines is actually take-able.

IL.B. Lack of Knowledge

The current release also lacks advising knowledge of any sort. This is, by far, the most serious lim-
itation, since without knowledge to limits the potential choices of optimal bags, AAA must con-
sider a computationally intractable number of courses.

14. Currently, the Registrar’s Office fully audit’s a student’s GIR completion status. That is, a student is informed of exact-
lywhich GIRs he has completed and which he has not in every grade report. However, concerning the student’s specific
degree program, the grade report only indicates how many units beyond GIRs the student has completed.
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For instance, suppose that for any given term, ten optimal courses can be identified. Supposing
further that the student only wants to consider bags of courses which contain four courses, AAA
must evaluate all 210 4-subsets of 10.15 Furthermore, because AAA has to determine the impact of
a particular choice on all future terms, the number of evaluations grows exponentially with the
number of terms remaining in the student’s MIT career. Specifically, this number is given by
(branching factor) A (number of terms), and with branching factor equal to 210, and number of
terms equal to eight, the number of evaluations is 21078 = 3.78*10"18. Even at one million evalua-
tions per second, it would take AAA 120,000 years to complete the computation. By that time, the
human race will be extinct, not to mention the student.

Thus, the rectification of this limitation will be absolutely critical for AAA’s to reach full function-
ality.® Admittedly, the significance of advising knowledge was not fully realized in the project’s
design phases. If it had been, it would have been addressed earlier, and would have existed in
some form in the current release. This author stands guilty of lacking foresight, at the cost of seri-
ously debilitating the Academic Advisor Assistant.

II.C. Minor Limitations
There are several other minor limitations in the current release.

First, AAA currently is not interactive. Instead of querying the user for his status and preferences,
it reads the information from a file. This, of course, is a very minor limitation, and one that could
be rectified easily.

Second, AAA does not audit minors or concentrations. This problem is only slightly more serious
than the last. Removing this limitation entails parsing the MIT Student’s Guide to the Humanities,
Arts, and Social Sciences.

Third, AAA is currently hard-coded to work only for VI-P majors. Because a solid foundation of
datatypes and functions are already in place, however, removing this limitation will be time-con-
suming, but not difficult.

II1. User Interface

The following several pages contain pictures of the user interface. As shown, the interface is X-
based. If the reader is wondering how this author could have had the audacity to spend time
building an X-based interface when he failed to build any advising knowledge into the system, the
answer is simple: It became clear early in the project that a text-based interface would not be opti-
mal for the kind of functions AAA was designed to achieve; as mentioned earlier, the crucial sig-
nificance of the advising knowledge did not crystallize until much later. Yes, that is a lousy
excuse, and no, this author cannot provide anything better.

15. The number of 4-subsets of 10 is 10-choose-4, or 10!/614! = 210.
16. Perhaps more importantly, this limitation seriously jeopardizes thus author’s grade for 6.871.
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Figure 2. The Start-Up Screen

Figure 3. General Institute Requirements
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Figure 3. VI-P Requirements

Figure 4. Student Status
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Figure 5. Student Preferences

Figure 6. Statistics
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Figure 7. GIR Audit

Figure 8. VI-P Audit
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Chapter 4 : Evaluation

This chapter presents a brief evaluation of the current release of AAA, as well as a description of
the lessons learned through its development, and some hints of future enhancements.

I. The Good

Two aspects of the current release are sufficiently meritable to deserve some attention.

First, the auditing portion of AAA works particularly well. By itself, this is not so noteworthy,
except that it is a direct consequence of a solid design. Thus, as far as auditing is concerned, new
degree programs could be added quite effortlessly, if involving a bit of tedium. Furthermore,
through some clever pre-processing of course descriptions, audit runs remarkably fast, requiring
only one pass through the courses taken to determine the student’s exact status.

Second, though this may be viewed as a generalization of the first point above, the over all design
has kept true to the fundamental guiding principle of maintaining independence of degree pro-
grams. Thus, degree programs can indeed be added, deleted, and modified independently of oth-
ers, as long as they obey a well-defined interface. An interesting implementation detail is that
each degree program has been abstracted as an object, which communicates with the system by
responding to messages.

II. The Bad

The worst aspect of AAA is really due to forces beyond this author’s control. Namely, working on
this project has revealed that the data in the Course Bulletin is surprisingly dirty. To begin with,
there are a significant number of blatant bugs.}’ Furthermore, the data changes every year, as
courses are cancelled and new ones are initiated, not to mention the adjustment of units and revi-
sion of course numbers.

To deal with this kind of dirty and dynamic data, AAA will have to be imbued with a fresh set of
updated data each semester. Worse yet, until AAA includes a parser for all the data it uses, a com-
puter programmer would be the only one qualified to perform this maintenance task. It is doubt-
ful that such a person can be found in the ranks of the Registrar’s Office, so either someone new
will need to be hired, or some poor MIT student will have to volunteer his services.

IIL. The Ugly

The singularly ugly aspect of AAA, as mentioned before, is the intractability of the computation.
Unless this problem is somehow circumvented, AAA has little chance of being embraced by the
MIT community.

IV. Lessons Learned

Other than the painful lesson of identifying design weaknesses earlier on in a software engineer-
ing project, the only significant lesson learned was never to rely on an administrative office to pro-
vide clean data, or to understand what one is trying to do to help them. This author contacted the
Registrar’s Office early in the project for possible guidance and collaboration, but was received

17. For example, the course 6.931 lists 14.002 as a prerequisite, when there is no such course. In this case, the fix is obvious,
but there are many more cases, in some of which the fix cannot be determined by any method except by consulting either
the Registrar or the course secretary.
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with deep-felt skepticism and disinterest. Essentially, the Registrar felt that the level of auditing
the Office currently provides to the students is sufficient, despite the fact that it says absolutely
nothing about the student’s status in completing his degree program.

This author has not lost all hope, however. Once AAA has attained greater functionality, a well-
prepared demonstration might just make a critical mass of converts at the Registrar’s Office,
thereby leading to a steady source of resources for maintaining AAA.

V. Future Direction

One exciting area of improvement is in that of specifying temporal preferences. Some examples of
these may be (as might be specified by the student):

I don’t want to take 6.035 and 6.111 together.
* Idon’t want any classes on Mondays and Fridays
¢ Idon’t want to take any finals my senior year.

The ability to take into account such preferences in the schedule generation should really help
AAA gain the support of students.
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Chapter 5 : Conclusion

The Academic Advisor Assistant is a system with tremendous potential. At the least, AAA allows
students to determine their exact status in the pursuit of their academic goals - this much func-
tionality is already provided by the current release. Once AAA reaches full functionality as speci-
fied in Chapter 2 of this report, however, AAA will serve as a truly knowledgeable assistant to
both students and advisor alike, by summarizing all available information to deduce a set of
courses from which the student can choose his courses, with the certainty that he would not be
making some mistake which will create difficulties for him later on.

With further embellishments, AAA will allow students to specify temporal preferences, such that
“morning” students can pick a schedule which will let them finish their courses by noon, say,
while others can pick one which will let them sleep till noon. With even further embellishments,
AAA will be able to suggest to the student that perhaps he should be considering a double major,
because it is easily within his reach, or that the student could save $10000 in tuition by taking just
one additional course in the upcoming term, which will allow him to graduate a term early.

In short, AAA has the potential to really improve the welfare of students and faculty at MIT.
Indeed, if by eliminating the need for them to flip pages for an hour each semester, AAA allows
them to do one more hour of research, or get one more hour of sleep, all of this author’s efforts
would have been well worth it. Amen.
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Appendix : Source Code

This appendix contains all of the C source code which comprise AAA. Due to time constraints,
much of it could not be commented sufficiently.

I. Header Files

I.A. constants.h

PR e T T Y TakeRn » L1 n

* constants.h
*

* Author : Dae-Chul Sohn. MIT Bachelor of Science in Computer Science, '95

* MIT Master of Engineering in Electrical Engineering and Computer Science '95

-

* Abstract : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,

* designed and implemented in the spring of 1995 as the author's Master of Engineering thesis, under

hd the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science. See main.c for

- a more complete description of AAA.

=

* This file contains miscellaneous constants used by AAA in the following order:

-

- Location, Names. and Other Attributes of Files

- Parsing Conscants

* Unparsing Constants

* Maximum-Number-0f Constantcs

* Maximum-Length-Of Constants

* Boolean Constants

* Useful Constants for Certain Chars and Strings

* Special Scanf Strings

*

* Compiling Env : None. This file is self-contained.

*

* Code Status : 0.5.0 WIP

* Last Modification Date & Time : April 20, 1995

*

L2 2] - e h *r 't'tttt't't"".!'.Q'!t'"'f"".ttﬁ'!-""'Q"tﬁtttiﬁttﬁi'/
/w!'n'Qtf*"""'i"'t"’t'ttt..tt"'tt’t.ttl. LAZ2 22 2] LEd LA Z 22222

*#*** Location, Names, and Other Attributes of Fileg *w#wewwwwx i ol bbbl
R AR AR RN E RN R R R RN AR TR AR R RSN - e kranre e wennny
#define HOMEDIR */mit/marlboro/Thesis/* /* AAA's home directory */
#define CRSE_DESC_DIR *CourseDescriptions/" /* This directory must be in HOMEDIR */
#define DESC_FILES_LISTING *dir_listing* /* This file must be in CRSE_DESC_DIR */
#define DESC_FILES_LISTING_END _MARKER *“END" /* Marks the end of DESC_FILES_LISTING */
#define DEBUGGING_FLAGS_FILE *Code/debugging_flags*" /* This file must be in HOMEDIR */
#define VERSION "Version 1.0.0 Work in Progress" /* Identifies version of AAA */
#define ACADEMIC_PROGRAMS_FILE *academic_programs*® /* this must be in HOMEDIR */
#define STUDENT_STATUS_FILE "student_status" /* this must be in HOMEDIR */
#define STUDENT_PREFS_FILE *student_preferences" /* this must be in HOMEDIR */
#define BULLETIN_VERSION *1994-95*
#define EARLIEST_VALID YEAR 1995
#define LATEST VALID_YEAR 3000
#define VERY_SHORT_NUM_MAX NONE 0
#define VERY_SHORT_NUM_MIN_NONE 255

/"QQ"""'--."lIIQ."'*' LA A AL R R AR A2 22222 22 ) LA 241

#*+»* Parsing Constants - These may need be adjusted if the format of the Bulletin ch . whewae hiadebdddd

P D T LT T S T pparpurp e - P2 /

Jurenw

*+*++ Note that some of the constants in the *Useful Constants for Certain Chars and Strings® section below
#we+* algo play a non-trivial role in the parsing procass.

".QQ/
#define NULL_CN_SET S
#define LINE_DELIMITER . .

#define OR_LIST DELIMITER ‘or*

#define SAME_SUBJ_AS_INIT STR * (Same*
#define MEETS_WITH_INIT_STR *{Subject*
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#define PREREQ STR

#define TERM_OFFERED_NOT_ OFFERED_STR
#define SUBJECT_LEVEL_U_STR

#define PASS_FAIL_STRING

#define H_LEVEL_STRING

#define PASS_FAIL_AND_H_LEVEL_STRING
#define REPEATABLE_FOR_CREDIT_INIT_STRING
#define NO_ADDITIONAL_CREDIT_FOR_INIT_STRING

*Prereq.:

sy
*[P/D/F]*

*(p/D/F]
*Can*®
“Credit*

*Permission*

“permission*

~poI"*

*Permission of Instructor®

#define
#define
#define
#define

POI_INIT1
POI_INIT2
POX_CODE
POI_STRING

#define
#define
#define
#define

*Equivalent*
*equivalent®
~EQUIV*

*"Bquivalent*

EQUIV1
BQUIV2
EQUIV_CODE
EQUIV_STRING

*Not offered-

*H-LEVEL Grad Credit*

H-LEVEL Grad Credit*’

P e 2 a2 2 2 2 )

VAR AR L L L e A I L e E L

#swa% Unparsing Constants **wewswwaw

"

LR 2RI R X A R A e a2 d R A R R a2 22222 22222222222 L2222 i.tttii/
#define UNPARSE_LABEL "%$-29s : *
#define UNPARSE_INDENT “"\t\t\t\t*
/tttﬁ" - L2222 222222 * * * *® W * LA 22 S 2] hw
kAN mim_“umr_of Constants R AR R NIRRT ORI R IR AR R PR R AR R R TR R R I R R R RN TR RE
R *w *w »* LAl W L2222 22222222222 - RN t!tf/
#define MNO_CRSE_DESC_FILES 40
#define MNO_CRSES 4000
#define MNO_CNS_IN_SET 100
#define MNO_STRINGS_IN_BUFFER 10
#define MNO_DEGREES_IN_CAT 100
#define MNO_DEGREES 10
#define MNO_MINORS_SCI_ENG 100
#define MNO_OPTIONS 15
#define MNO_APPLICABLE 100
#define MNO_GIR_TYPE_CRSES 1000
#define MNO_TAKEN_ALL 100
/"Q"“!""!i‘i"",’- Rkt b rh R h » "R
rhehw Maxim.l‘e!‘qth_of Constants HERRRARN R AR R R R TR R AR NN IR R AN TR IR b dr TR R AT RN
RAEE AR R IR TRTRACR AR AR b d - AAA AR 2 A2 A 2 R R 222222222 * * .'t'/
#define MLO_FILENAME 100 /* Ex: /mit/marlboro/Thesis/CourseDescriptions/Course_1 */
#define MLO_CRSE_NUMBER 20 /* Ex: 6.001, 6.001-6.002 */
#define MLO_CRSE_NAME 150 /* Haydn, Mozart, and Beethoven (Revised Units) */
#define MLO_ONE_STRING 100 /* The longest string that appears among the parsed files. */
#define MLO_BUFFER 300 /* Stream buffer. 3 * MLO_ONE_STRING should be enough. */
#define MLO_UNITS 20 /* Bx: 3-12-3, Arranged */
#define MLO_TERM_OFFERED 100 /* Ex: This Year : ( 1 IAP 2 SUMMER } */
/ttl'ﬁtttt'ﬁﬁt."..'ﬂ'.ﬁﬂ'.ntlﬁttl".-..'ttﬂ.ttttt'ttt hhh b ew
*ws++* Ugeful Constants for Certain Chars and Strings * b A bbb raw
LR R R R e R e e e e e I e R e e Ly ” - - ~ L2 22 - ,
#define SPACE v
#define COMMA ‘e
#define SEMICOLON ‘;'
#define HYPHEN -
#define NEWLINE 10
#define SPACE_STR ..
#define COMMA_STR L]
#define SEMICOLON_STR *;"
#define LINE_40 . -
#define LINE_80 LINE_40 LINE_40
#define LINE_120 LINE_80 LINE_40
I.*' L2222l ) L2222 22222 hw i3 22222 - *
#«wev Special Scanf Strings LXT T2 L
AR A AR SR A R A2 222222222 ) L] AR RS 22 L2 ] * - RARRERERERN I
/***** The Primitive *wwwx/
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#define
#define
#define

SKIP_SPACE %+ ]
UP_TO_NEWLINE *s{~\12]"
UP_TO_RIGHT_PAREN °$[*)]*

/***** The Compound *****/

#define SKIP_SPACE_UP_TO_NEWLINE SKIP_SPACE UP_TO_NEWLINE

#define SKIP_SPACE_UP_TO_RIGHT_PAREN SKIP_SPACE UP_TO_RIGHT_PAREN

Jawe T T T S LT LT Ty *

www«* Digplay Constants * L vew weaww -
E2 2] LA 22 * "..""'..'.t""'....-'t'."'."t."i""."tt."""t"tt!'ﬁ"i'/
#define WINDOW_TITLE *Academic Advisor Assistanc®

#define WINDOW_ICON_TITLE *AAA"

#define WINDOW_WIDTH 900

#define WINDOW_HEIGHT 700

#define WINDOW_BORDER_WIDTH 2

#define BUTTON_AREA_X 700

#define SCREEN_TITLE_Y 15

#define SCREEN_TITLE *Academic Advisor Assistanc®

#define SCREEN_TITLE_FONT ‘-adobe-times-bold-i-noxmal--34-240-100-100-p-170-iso8859-1*

#define AUTHOR_NAME Y 75

#define AUTHOR_NAME *by Dae~Chul Sohn, MIT M.Eng. in EECS, 1995"

#define AUTHOR_NAME_FONT "-adobe-new century schoolbook-bold-r-normal-*-14-*-100-100-*-*-ig08859-1"
#define GAP_BETWEEN_TOP_LINES 3

#define GAP_BETWEEN_SIDE_LINES 3

#define TOP_LINE_Y 65

#define TOP_LINE_GAP 10 /* distance from the top line to the top of the text area */
#define SIDE_MARGIN 20

#define BOTTOM MARGIN 20

#define TAB 40

#define TAB1 240

#define TAB2 250

#define BUTTON_WIDTH 180

#define BUTTON_HEIGHT 30

#define BUTTON_SPACE 15

#define BUTTON_INNER_GAP X 3 /* x distance between outer and inner boxes */

#define BUTTON_INNER_GAP_Y 3 /* y distance between ocuter and inner boxes */

#define BUTTON_Y_GAP 10 /* the y distance between buttons */

/'

#define BUTTON_FONT *-b&h-lucidabright-demibold~r-normal--17-120-100-100-p-101-i808859-1"
#define BUTTON_FONT fe*oclean-F-t-teto]f-ToNawa Rk NNy

#define BUTTON_FONT *~adobe-timeg-medium-r-*-*-17-*-*_Fow s N we

*/

#define BUTTON_PRESSED 1

#define BUTTON_RELEASED 2

#define BUTTON_FONT "-adobe-times-bold-r-normal--14-140-75-75-p-77-is08859-1"

#define TEXT_FONT ®-adobe-times-bold-r-normal--14-140-75-75-p-77-iso08859-1*

/***** These should be elsewhere ***+**/

#define
#define

NO_MAIN_SCREEN_OPTIONS 8
NO_AUDIT_SCREEN_OPTIONS 6

/

L L T /

I.B. datatype_reps.h

/* first order */

typedef
typedef
typedef

unsigned char OneNumCode:
unsigned short UShort;
unsigned char VeryShortNum;
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typedef struct _AcadProgCat

{
OneNumCode code;
chax ** members;
VeryShortNum count;

}

AcadProgCat;

typedef struct _AcadProgs

{
AcadProgCat ** categories:
VeryShortNum count;

}

AcadProgs;

typedef struct _Degrees

{
CneNumCode type;
VeryShortNum * members;
VeryShortNum count;

}

Degrees;

typedef struct _Stats

{
UShort listed_count;
UShort offered_count;
Ushort undergrad_count;
UShort grad_count;
UShort considered _count;
UShort no_prereqgs_count;
UShort prereqs_satisfied_count;
UsShort taken_already_count:
UShcrt takable_count;

}

Stats;

typedef struct _Stream

{
FILE * source;
char * buffer {MNO_STRINGS_IN_BUFFER] ;
VeryShortNum  head; /x*xxx first filled slot
VeryShortNum tail; /****x first empty sloc

VeryShor tNum count;
}
Stream;

typedef struct _Term
{

‘UShort year:
VeryShortNum season;
}
Term;

/* Crse Stuff */

typedef struct _CrseSet

(
char ** members;
UShort count;
UShort capacity;

}

CrseSet;

typedef struct _CrseNumber
{
char * number;
OneNumCode rel_to_next;
}
CrseNumber ;

typedef struct _CrseNumberSet
{
CrseNumber ** members;
VeryShortNum count;
}
CrseNumberSet;
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typedef struct _CrseBagltem

{
CrseNumberSet * cns;
UsShort ranking;
}
CrseBagltem;

typedef struct _CrseBag

(
CrseBagItem ** items;
UShort count;
}
CrseBag;

typedef struct _CrseDesc

(
Cr. berSet * ber ;
char * name:
CrseNumbexSet * former_number;
CrseNumberSet * same_subj_as;
CrseNumberSet * meets_with;
CrseNumberSet * prerequisites;

OneNumCode term_offered;
CmeNumCode subject_level;
Boolean units_arranged:;
VeryShortNum class_hours;
VeryShortNum lab_hours;
VeryShortNum prep_hours;
VeryShortNum total_units;
OneNumCode GIR_fulfillment;
OneNumCode GIR_fulfillment_qualifier;
UShort GIR_fulfillment_total;
Boolean pass_fail;
OneNumCode h_level:
Boolean repeatable_for_credit;
CrseNumberSet * no_add_credit_for;
VeryShortNum inv_prereqs:
OneNumCode tag_first;
OneNumCode tag_second;
OneNumCode tag_third;
int tag_total;

}

CrseDesc;

typedef struct _StudStatus

{
char * name;
VeryShortNum year;
Texm * this_term:
Term * next_term;
CrseSet * taken;
CrseSet * taken_all;
CrseDesc ** corr_cds;
VeryShortNum other_units:
VeryShor tNum thesis_units;
Boolean phase_I_complete;
Boolean phase_II_complete;
Boolean swimmng_complete;
VerysShortNum PE_poants;

}

StudStatus;

typedef struct _StudPrefs

(
Term * date_of_grad;
Degrees * majors;
Degrees * minors;
Degrees * conc:
VeryShortNum max_course_load;

VeryShortNum max_class_hours;
VeryShortNum max_lab_hours;
VeryShortNum max_prep_hours;

VeryShortNum min_course_load;
VeryShortNum min_class_hours;
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VeryShortNum min_lab_hours;
VeryShortNum min_prep_hours;

CrseSet * want_to_take_next_term;
CrseSet * want_to_take;
CrseSet * dont_want_to_take;

Boolean override_poi;
Boolean consider_undergrad;
Boolean consider_grad;

)

StudPrefs;

typedef struct _Button

(
char * label;
unsigned int outer_x, outer_y;
unsigned int outer_w, outer_h;
unsigned int inner_x, inner_y;
unsigned int inner_w. inner_h;
}
Button;

typedef struct _Buttons

{
Button ** members;
int n;

}

Buttons;

typedef struct _Env

(
Display * the_display;
Window the_window;
GC the_context;
Pixmap the_buffer;
Pont font_id; /* The text font */
XFontStruct * font;
int font_ascent;
int font_descent:
int font_height;
Font button_font_id;
XFontStruct * button_font;
int button_font_ascent;
int button_font_descent;
int button_font_height;
int text_area_top;
int text_area_bottom;
int text_area_left;
int text_area_right:;
int posx;
int posy;
int black;
int white;
}
Env;
/ i 2222222

typedef struct _Units /* Immutable */
(
UShort req;
char * units;
}
Units;

typedef struct _SubCS /* Immutable */

{
CrseSet * set:;
char * get_desc:;
VeryShortNum req num;
}
SubCs;

typedef struct _OneOfsScsS

{
SubCs ** subcss;
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VeryShortNum count;

)
OneO£SCS;

typedef struct _SubQualsCs
{
SubCs * subcs;
SubCs * including:
CrseSet * excluding:
}
SubQualscCs;

typedef struct _SetOfSQSCS
{
SubQualSCs ** members;
VeryShortNum count;
VeryShortNum req _num;
} SetOfSQSCS;

typedef struct _GIR
{
CrseSet " categories[NO_GIR_TYPES];
CrseSet * all_hass;
CrseSet * all_phasel:;
CrseSet * all phaseIl:;
}
GIR;

typedef struct _Strings

{
char ** members;
Ushort count;
Ushert capacity;

}

Strings;

typedef struct _AuditResult

{
CrseSet * applicable;
UShort appl_units;
Strings * completed;
Strings * not_completed;
Strings * not_audited;

}

AuditResult;

typedef struct _Essence
{
Env * env;
CrseDesc ** cds;
AcadProgs * ap;
StudsStatus * ss;

StudPrefs * sp;
Stats * st;
GIR * gir;
}
Essence;

typedef struct _RankedCrse
{

VeryShortNum off_flex; /***** offering flexibility

char * crse;

VeryShortNum inv_prereqs;

VeryShortNum GIR_£f_ count; /****+ GIR fulfillability
uUshort GIR_ff_units;

VeryShortNum GIR_ff cats;

LA 3Ly}

ernn,

VeryShortNum degree_f££f_count; J****+ dagree fulfillability w***/

UShort degree_f£_units;
VeryShortNum degree_f£f_cats;
} RankedCrse;

J*v*xr Unuged *** -

typedef struct _OverAll

(

VeryShortNum h_units;
VeryShortNum thesis_units;

[T TS
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VeryshortNum ED_points;
VexyShortNum unrest_elec:
) Overall;

typedef struct _StatevValidity
(
Boolean stud_status_valid;
Boolean stud prefs_valid:
)
StateValidity;

I.C. datatype_reps_constants.h

enum DATATYPE_LABELS_ENUM (
DT_BOOLEAN = 0,
DT_TERM_PTR,
DT_DEGREES_PTR,
DT_VERY_SHORT_NUM,
DT_CRSE_SET_PTR

};
/i"!"!tf "R® AR N N T N A T N T N A R N A T PR RN AN R RN N T TR AR RN AT AR RN AR RN AR
RAkw*w CrSeNUMDEr *FFr et et d kR kR AR R AT AR R RPN RN T A E e Ty o L2 A2 )
Wk RN * L L2222 Ll E2 222122 t’/

enum CRSE_NUMBER_REL_TO_NEXT_ENUM {
CRSE_NUMBER_REL_TO_NEXT_NONE = 0,
CRSE_NUMBER_REL_TO_NEXT_RANGE,

CRSE_NUMBER_REL_TO_NEXT_AND,

CRSE_NUMBER_REL_TO_NEXT_OR

}:
/t*"".'t LR 222 1) e wn RN (22222224

e RE Cx-seDesc R Ew - *hdd
i * * e dded e i e e e Rk wh by e khw ,
/"‘Qt Tem ofiered AL 2T 221 - LA L g ARRARREANRNR AN "11"."‘,

/*=*** These are bit flags. ****+*/

enum TERM_OFFERED_ENUM {
TERM_OFFERED_NONE = 0, /* 0000 0000 */
TERM_OFFERED_THIS_FIRST 1, /* 0000 0001 */

TERM_OFFERED_THIS_IAP = 2, /* 0000 0010 */
TERM_OFFERED_THIS_SECOND 4, /* 0000 0100 */
TERM_OFFERED_THIS_SUMMER 8, /* 0000 1000 */

16. /* 0001 0000 */
/* 0010 0000 */
64, /* 0100 0000 */
128 /* 1000 0000 */

TERM_OFFERED_NEXT_FIRST
TERM_OFFERED_NEXT_IAP
TERM_OFFERED_NEXT_SECOND
TERM_OFFERED_NEXT_SUMMER
}:

L 2N BN BN BN N |
w
N

/***** These bit flags are used in calling parse_term_offered. *~*+*/

#define THIS YEAR 1 /* 01 */
#define NEXT_YEAR 2 /* 10 %/
#define BOTH_YEARS 3 /* 11 */

/*=xs* Subject Level **w*w " waww ww

#define SUBJECT_LEVEL U 1
#define SUBJECT_LEVEL G 2

e . /

/***** Clags Hours *revaw ww LT

#define CLASS_HOURS_UNITS_ARRANGED -1 /* special value to denote Units Arranged */

/*%*** Degrees -w L Y 12 *

enum DEGREE_TYPE_ENUM (
DEGREE_TYPE_MAJOR = 0,
DEGREE_TYPE_MINOR,
DEGREE_TYPE_CONC
}i
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enum RANKED_CRSE_SORTING_FIELDS_ENUM (
SORTING_PIELD_NONE = 0,
INV_PREREQS,
CRSE,
DEGREE_FP_UNITS,
DEGREE_FF_COUNT,
GIR_FF_UNITS,
GIR_FF_COUNT,
BOGUS
};

I.D. error_and_trace.h

PR RERTRERIRERRRRTNRARN R/

LIS - LT T2

VARA R A R A e e LT R * *ww

AR RA N

**k** Constants Pezcaining £0 BrXOr ST ings vt R R R R Rk RN R NN AN RN R RN R T IAN RN RN IR NS T N

kww

* wrrn LR 22 e

enum ERROR_ENUM ({
ERROR_NONE = 0, /* this must be zero */

ERROR_ALLOC_FAIL,

ERROR_FOPEN_FAIL,
ERROR_FCLOSE_FAIL,

ERROR_PRINTF_FAIL,
ERROR_SPRINTF_FAIL,

ERROR_BAD_CRSE_DESC_FILE,
ERROR_BAD_DEBUGGING_FLAGS_FILE,
ERROR_BAD_DESC_FILES_LISTING,

ERROR_COURSE_NUMBER_LONGER_THAN_7,

ERROR_BUFFER_FULL,
ERROR_BUFFER_NOT _EMPTY,

ERROR_BAD_STUD_STAT_FILE,
ERROR_INVALID_STUD_STAT_FIELD,
ERROR_INVALID_STUD_STAT_YEAR_FIELD_VALUE,
ERROR_INVALID_STUD_STAT_THIS_TERM_SEASON_VALUE,
ERROR_INVALID_STUD_STAT_THIS_TERM_YEAR_VALUE,
ERRCR_INVALID_STUD_STAT_NEXT_TERM_SEASON_VALUE,
ERROR_INVALID_STUD_STAT_NEXT TERM_YEAR_VALUE,
ERROR_SOMETHING_SAVED_ALREADY,
ERROR_NOTHING_SAVED,

ERROR_BAD_STUD_PREFS_FILE,
ERROR_INVALID_STUD_PREFS_FIELD,

ERROR_INVALID_STUD _PREFS_DATE_OF_GRAD_SEASON_VALUE,
ERROR_INVALID_STUD_PREFS_DATE_OF_GRAD_YEAR_VALUE,
ERROR_BAD_ACAD_PROGS_FILE.

ERROR_INVALID_DEGREE_TYPE,
ERROR_INVALID_DEGREE_NAME,

ERROR_OUT_OF_BOUNDS,
ERROR_RANGE_FOLLOWED_BY_RANGE,
ERROR_UNKNOWN_MSG,
ERROR_UNIDENTIFIED_CRSE_NUM,

ERROR_CAPACITY_FULL,
ERROR_CANNOT_APPEND_TO_NULL,

ERROR_NOT_YET _IMPLEMENTED
Yi

enum WARNING_ENUM (
WARNING_NONE = 0,

L2 T T
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WARNING_BAD_CRSE_LIST,
WARNING_UNIDENTIFIED_CRSE_NUM
};

/'ﬁ'ﬂﬁ""'tttﬁﬁ".'tt-tt..."t"it! AAAL 221 - - - - TR R R AR RRE

* Constants Pertaining to dfs

-

* There are two types of these. The first, denoted by TRACE_function_name, determines whether or not the execution
* of that function should be traced. The second, denoted by PRINT_function_name_info, determines whether during

* the execution of that function, the info should be printed.

*

* The numbers assigned to these constants follow this scheme (brackets indicate closed intervals):

-

. TRACE_alpha : [0x000, OxOFF)

-

* PRINT_MAIN_info : [0x100, O0x10F}

* PRINT_PARSE_INTO_CRSE_DESCS_info : [0x110, 0x12F)

. PRINT_READ_STR_FROM_STREAMS_info : [0x130, 0x13F)

LA R R A 22 A2 2 AR R adld Rl Rl it il i iR 22222222 R X223 AR A

#define NO_DEBUGGING_FLAGS 0x300 /* It's a hash table */
/**** 0x000 Series : Main, Big Modules, Proc **#**+/

enum MAIN_ENUM (
MAIN_TRACE = 0x000,
MAIN_CRSE_DESC_FILENAMES,
MAIN_NUM_OF_CRSE_DESCS.
MAIN_CRSE_DESCS,
MAIN_SORTED_CRSE_DESCS,
MAIN_ACAD_PROGS,
MAIN_STUD_STAT.
MAIN_DP_REQUIRED,
MAIN_DP_TAKEN,
MAIN_DP_SATISFIED
};

enum GENERATE_POSS_ENUM (
GENERATE_POSS_TRACE = 0x010,
GENERATE_POSS_RESULT
}:

enum CRSE_DESCS__PARSE_ENUM (
CRSE_DESCS__PARSE_TRACE = 0x020,
CRSE_DESCS__PARSE_CURR_FILE,
CRSE_DESCS__ PARSE_LINE,
CRSE_DESCS__PARSE_NUMBER,
CRSE_DESCS__PARSE_NAME,
CRSE_DESCS__PARSE_FORMER_NUMBER,
CRSE_DESCS__PARSE_SAME_SUBJ_AS,
CRSE_DESCS__PARSE_MEETS_WITH,
CRSE_DESCS__PARSE_PREREQUISITES,
CRSE_DESCS__ PARSE_TERM_OFFERED,
CRSE_DESCS__PARSE_SUBJECT_LEVEL,
CRSE_DESCS__ PARSE_UNITS,
CRSE_DESCS__PARSE_GIR_FULFILLMENT,
CRSE_DESCS___PARSE_PASS_FAIL,
CRSE_DESCS__PARSE_H_LEVEL,
CRSE_DESCS___PARSE_REPEATABLE_FOR_CREDIT,
CRSE_DESCS__PARSE_NO_CREDIT_FOR, /** 70 **/
CRSE_DESCS__PARSE_VALIDATE_CNS
}i

/***** 0x100 Series : CrseNumber *#****/

enum CRSE_NUMBER_ENUM (
CRSE_NUMBER__ PARSE_ARGS_ENTRY = 0x100,
CRSE_NUMBER__ PARSE_ARGS_EXIT
}:

/***** 0x110 Series : CrseNumberSet ****w/
enum CRSE_NUMBER_SET_ENUM {
CRSE_NUMBER_SET__PARSE_TRACE = 0x110,

CRES_NUMBER_SET__INSERT_ARGS_ENTRY,
CRES_NUMBER_SET___INSERT_ARGS_EXIT,
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CRSE_NUMBER_SET__IS_MEMBER_ARGS,
CRSE_NUMBER_SET__ SATISFIES_RECUR
Y:

/*w*** 0x120 Series : Stream *****/

enum STREAM_ENUM {
STREAM__PUT_ARGS_ENTRY = 0x120,
STREAM__PUT_ARGS_EXIT,
STREAM__PUT_STRINGS_ARS_ENTRY,
STREAM__GET_TRACE
bi

enum DP_GIR_ENUM ({
DP_GIR_TRACE = 0x130,
DP_GIR_TRACE_INDEX,
DP_GIR_WAIT_FOR_CLICK,
DP_GIR_SORT,
DP_GIR_PRINT_ITER,
DP_GIR_PRINT_ CONSIDERING,
DP_GIR_TRACE_HASSD_FSM
¥;

enum DP_VI_P_ENUM {
DP_VI_P_TRACE = 0x140,
DP_VI_P_TRACE_INDEX,
DP_VI_P_WAIT_FOR_CLICK
}i

enum STRINGS_ENUM {
STRINGS__INSERT_ARGS_ENTRY = 0x150
);

VALIZZI LS - wwwn LR R e I e L P L EERREERRRNERERNARAREERT RN RN N [

L.E. externs.h

/ e e R W kbR k " hw

* externs.h

-

* Author : Dae-Chul Sohn., MIT Bachelor of Science in Computer Science, '95

* MIT Master of Engineering in Electrical Engineering and Computer Science '95

-

+ Abstract : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
* designed and implemented in the spring of 1995 as the author's Master of Engineering thesis, under
* the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science. See main.c for
- a more complete description of AAA.

-

* This file contains an extern declaration for every variable in tables.h. See tables.h for

i more details regarding these variables.

-

Compiling Env : At least one of the .c source files must have included tables.h.

0.5.0 wIP

-
*

* Code Status
* April 20, 1995

Last Modification Date & Time

L R A e T T T R T e - L2321 d * HENRN AN RN AN EANRRRIRNRE R RSO R RN RNk ]

extern const char * CrseNumberSuffixes (1
extern const char * CrseNumbersSpecProgPrefixes [];
extern const char * HLevelExceptStrings £1;
extern const UShort GIRFulfillmentCodes [1;
extern char * GIRFulfillmentStrings {1;
extern char * GIRStrings [1;
extern const OneNumCode HASSFulfillmentCodes {1;
extern const OneNumCode PhaseIPulfillmentCodes [1;
extern const OneNumCode PhaseIIFulfillmentCodes 0
extern const char * ErrorStrings [1;
extern Booclean dfs ([]:

extern const char * AcademicProgramsFields {1;
extern char * StudStatusFileFields (1:
extern char * StudStatusYearFieldvalues [];
extern char * SeasonNames {1;
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extern char * StudPrefsFileFields [1;
extern char * MainScreenOptions [1:
extern char * AuditScreenOptions 13;

extern const char * Messages(]:;

/"Ql?ii't"!“wlwth't't'i't'ti'-t'.-'t.t'tt-i.-t"'tn L /
'SP
LE. primitive_datatype_reps.h
typedef unsigned char Boolean;
s see
I.G. primitive_datatype_reps_constants.h
#define TRUE 1
#define FALSE 0
L.H. prototypes.h
/'t'nﬁ.: * - - NRENRAA NN
* prototypes.h
-
* Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95
* MIT Master of Engineering in Electrical Engineering and Computer Science '95
*
* Abstract : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
. designed and implemented in the spring of 1995 as the author's Master of Engineering thesis, under
* the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science. See main.c for
. a more complete description of AAA.
*
* This file contains the prototypes for the functions which comprise AAA. They are arranged by
* the source file in which they appear. The source files, in turn, appear in ding alphabetical
* order, except the major functions, whose prototypes are at the beginning.
-
* Compiling Env : #include "datatypes.h®
L3
* Code Status : 0.5.0 wIP
* Last Modification Date & Time : April 20, 1995
-
AR R R AR R T A R R N R N RN AR A AR A TR AN TN TR AR F AT RN IR TNCRARR SRR /
/iti*!.f LAR AL A4 d *
RRRER dp_GIR *
wnw L2 L e 2T whhwn Vi
int dp_GIR (VeryShortNum, VeryShortNum. Essence *, AuditResult **);
int d&p_GIR initialize (GIR *);
int dp_GIR unparse_required X (Bnv *);
int d&p_GIR_ audit (VeryShortNum, Essence *, AuditResult **};
void dp_GIR clear_state (GIR *});
, * » * »
LAt ] proc.c R AR IR AR RN ARRR AR RN RRR RTINS N
- - RS ,
int determine_filenames (char ***, VeryShortNum *);
void handle_error (int , char *);
void handle_warning (int , char *);
void initialize_stats (Stats *);
int print_welcome_message (void);
int read_debugging_flags (void);
void show_interesting_info (Env *, StudPrefs *, Stats *);
void show_startup_info (Env *);
/ - b RRRAN - - .w
sawax uril. o ¥ LA 22 wEERRE - awww
AR RR AT ETRRNERARA AR AT NNRNT RN www /
/***** Parging Utilitieg *+w**/
VeryShortNum parse_term offered (char *, VeryShortNum, VeryShortNum, VeryShortNum *);
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/***** Unparsing Utilities ****+/

char * unparse_GIR_fulfillment (CrseDesc *, Boolean);

char * unparse_h_level (CrseDesc *, Boolean);

char * unparse_pass_gfail (CrseDesc *, Boolean):

char * unparse_repeatable_for_credit (CrseDesc *, Boolean):;

char * unparse_subj_level (CrseDesc *, Boolean):

char * unparse_term_offered (CrseDesc *, Boolean);

char * unparse_units (CrseDesc *, Boolean);

char * Boolean_unparse (Boolean , Boolean):;

Jreeer Mige Utilities *wwwwy

void convert_to_upper (char +);

void get_mouse_event (Env  *, XButtonEvent * );

char * now (void);

int strptr_cmp (char **, char **);

void wait_for_left_click (Env *);

/t‘ L2 22 2 L2222 222222 IZ2 22222222 222222224
*vr*+ AcadProgs " ERTTRAPERRRWN " ARNEAE

(AR 222 AL A R 22 R R AR 2 22 a2 sl i AR a2 22222222 222X 2 ERw w/
int AcadProgs_free (AcadProgs *);

int AcadProgs_parse (char *, AcadProgs *);

char * AcadProgs_unparse (AcadProgs *, Boolean);
/t".w.ti'.'lt'."t.t.'.Q!.i.-.t"..l"t.."t!Q'Quult.".'i."ﬁt"'t"'v' i IR A2 S 222222222222 X222t ]
kR ww Auditnesult EA R AR R 2 AL a2 A 2 a2 2222222 ) LA 2 2 1) *

EA AR AR XA 22222 2R R R R i 2222222222222 222222 - '.'QQ""!tt't'!‘t'tf!““l‘*l

AuditResult * AuditResult_create (void);
void AuditResult_free (AuditResult *);
void AuditResult_unparse (AuditResult *);

PR A e e e et it iy

KRR BUCEONS * R R R R A R A R AR N AR R N R P T AR R R AR AR R R AR R AN R AR R RN R R AR RN R RR NI RNRERTRTTP RN

R e e T e L T 2 ) L2 - whw

void Buttons_free {Buttons *);
void Buttons_display {Env *, char * [], Buttons *);
int Buttons_get_press (Env *, Buttons *);

*/

R R R R AR AR AN TR TN RN ARR AN AR A RN * L e e T Y L

#*+++ CrgseDesc * *x AR XA ERRR N AR AR R RN RN A TR RS

L A L L e L T 2 e ) *h

veid CrseDesc_build_ht {CrseDesc **, UShort);

int CrseDesc_cmp (CrseDesc **, CrseDesc **);

void CrseDesc_sort {CrseDesc **, UShort};

void CrseDesc_sort_on_gir (CrseDesc **, UShort);

void CrseDesc_sort_on_tag (CrseDesc **, Ushort);

int CrseDesc_cmp_gir (CrseDesc **, CrseDesc **);

void CrseDesc_determine_inv_prereqs (Essence *);

CrseDesc * CrseDesc_search {(char *, CrseDesc **, UShort);

int CrseDesc_get_index (char *, CrseDesc **, UShort);

int CrseDesc_parse (char **, VeryShortNum, CrseDesc ***, UShort *, GIR *);

char * CrseDesc_unparse (CrseDesc *, Boolean):

PA R L T e e

wREETN

**+*% CraeNumber » WER RN ERRR AR N,

P L S T T T T T T e e s

CrseNumber * CrseNumber_copy {CrseNumber *);

int CrseNumber_free (CrseNumber *);

int CrseNumber_cmp {C b **, C b **);
Boolean CrseNumber_similar (CrseNumber *, CrseNumber *);
CrseNumber * CrseNumber_parse {char *, OneNumCode) ;
char * CrseNumber _unparse (CrseNumber *, Boolean);

R * » ARE AN,

RRENRER )

=xwxx CrseNumb thwn - 3 LR LI e a2

awEE ¥ FERREARANRN www e

CrseNumberSet * CrseNumberSet_copy (CrseNumberset *);
int CrseNumberSet_free (CrseNumberSet *);
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int CrseNumberSet_insert (CrseNumberSet *, CrseNumber *);
int CrseNumberSet_expand (CrseNumb t *, Cr b *);
Boolean CrseNumberSet_is_member (CrseNumber *, CrseNumberSet *);
Boolean CrseNumberSet_satisfies (StudPrefs *

int CrseNumberSet_parse (Stream *, CrseNumberSet **);
char * CrseNumberSet_unparse {(CrseNumberSet *, Boolean);
*
.

void CrseNumberSet_unparse_X (Env CrseNumberSet *, int);
int CrseNumberSet_validate (CrseNumberSet

, CrseSet *, CrseNumberSet *, Boolean, CrseNumberSet **);

[P R R R R AR R AR RRR RN RA R RN RS RS kRwETEw" R T T T Y *w *

B T - LA R L e e e S -

A A L - LT

CrseSet * CrseSet_create (Ushort) ;

CrseSet * CrseSet_new (char ) ;

CrseSet * CrseSet_copy (CrseSet *);

void CrseSet_resize {CrseSet *, UShort):
void CrseSet_free (CrseSet *);

veoid CrseSet_insert {CrseSet *, char *)i
Boolean CrseSet_is_member (CrseSet *, char *)i

int CrseSet_index {CrseSet *, char *);

CrseSet * CrseSet_merge {CrseSet *, CrseSet *);

void CrseSet_append (CrseSet *, CrseSec *);

CrseSet * CrseSet_subtract {CrseSet *, CrseSet *);

CrseSet * CrseSet_remove_similar {(CrseSet *, CrseDesc **, UShort):;

CrseSet * CrseSet_get_synonyms (CrseSet *, CyrseDesc *~*, UShort);

UShort CrseSet_get_units (CrseSet *, CrseDesc **, UShort, Boolean *);
void CrseSet_sort (CrseSet *);

int CrseSet_parse {PILE **, CrseSet **);

void CrseSet_unparse {(CrseSet *, Boolean):

void CrseSet_unparse_X {(Env *, CrseSet *, int):

void CrseSet_. t_with_synony (CrseSet *, CrseDesc **, UShort):

JRERRRCR AR AR RN ww L A R A e 2

wwews Dogrees ¢r*wes L L T T TP Y L

TTTIITS » D L L E T T T T TP P anres TS
int Degrees_free {Degrees *);

int Degrees_parse {char *, AcadProgs *, OneNumCode , Degrees **);

char * Degrees_unparse (Degrees *, AcadProgs *, Boolean);

void Degrees_unparse_X (Env *, Degrees *, AcadProgs *, int);

7 RN RERAA aew * E L T T T T e

w=sa¥ Display L e T e T AREERT R, *

AEFAEERER * L e e L e e e T * *w

void Display create (Env *);
void Display_initialize (Env *);

void Display_clear_screen (Env *);
void Display_clear_text_area (Env *);

int Display_print_string {Env *, char *);

int Display_print_string_and nl {(Env *, char *);

int Display_print_string at_x_of_cl (Bnv *, char *. inc);

int Display print_string_and_nl_at_x_of_cl (Env *, char *. int);

int Display_print_string_at_pos {Env *, char *, intc, int);
int Display_print_string_and_nl_at_pos (Env *, char *. int, int);

int Display_ps (Env *, char *);

int Display_psn (Env *, char *);

int Display_psx (Env *, char *, int);

int Display_psnx (Env *, char *, int};

int Display pspos (Env *, char *, int, int);
int Display psnpos (Env *, char *, int, int);

void Display_update_init_dim (Env *, int, int, int, int);
void Display_update_init_final (Env *, int, int, int, int);

void Display_center_string (Env *, char *, int, int, int, char *, Boolean, Boolean, Font, XFontStruct *);

VAR R L L L T » *

wexwe GIR B L T P P T T T T L T 1Y * »

LT T www L R T T T R T

void GIR_initialize (GIR *);
void GIR_sort (GIR *);
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JREEERR ARG R AR TR AR AN L 23 R TRRREWE P L e T e L e Ll

TERRRRO TN L 2 - LT
ek OREOESCS *A R RN AR AR R R TN R R RN R AT RN R RN I RN AT YRR ON N T I I N IR

L e e T e rrwww P T T T T - erRravE)

OneQfSCS * OneO£SCS_create {void) ;

void OneO£SCs_free {OneOfsCs *);

void OneOfSCS_insert (OneO£SCS *, SubCs *);

Boolean OneO£SCS_satisfied (OneOfSCS *, CrseSet =, CrseSet *+*, VeryShortNum *, Boolean, Boolean, Env *, int);

void OneO£SCS_unparse_X (Env *, OneOfsSCS *, int);
/u'lnni'tﬁt-ttttttu-'t'ttttt'tt"'t't't'i"'".'t"""*""!'l'tt"*."t."t. L2222 wwd
L2 X2 2] RankedCrse HRAAR T RRARAIREF RN ON AR WES As 2222 22] LA
rhAkRA AR AT RN k" kh A2 ALAR 2222222 ] e * 'ﬁ"'/

void RankedCrse_initialize {(RankedCrse **, Essence *);

void RankedCrse_free (RankedCrse +);

void RankedCrse_determine_ff (RankedCrse *, Essence *);

void RankedCrse_sort (RankedCrse *. UShort, OneNumCode);

void RankedCrse_unparse (RankedCrse *);

/ * AR AR AR TN AT ARN IR T IR AN RANN T RPTERT RN * NERN (222222222 22222123

*arer SatOf£SQSCS L Tehww - g e
” * * L2222 23 L2222 2222222222222 2222 " LA A 2 - "'/

void SetO£SQSCS_free {SetO£SQSCS *);

SetOfSQSCS * SetOfSQSCS_create {void):

void SetO£SQSCS_insert {SetO£SQSCS *, SubQualsSCs *);

void SetOfSQSCS_set_excludings (SetOfSQSCS *, CrseSet *):

void SetOfSQSCS_free_excludings (SetOfSQsCS *);

Boolean SetOfSQSCS_satisfied (SetOfsQSCS *, CrseSet *, CrseSet **, Boolean, Boolean, Env *, int);

void Set0O£fSQSCS_unparse_X {Env *, SetOfsQSCS *, int, Boolean, Boolean);

VAR A A R R L e L L e L L e L T

RN RN streaMS LA a2 2 A A2 2 a2 et 2222222222 2220 ) - EA A2 A2 2222222222222 2d )
EA AR AR R L AR R a2 a Al ada il el T T T T T Ty » LAl 2] "/
Stream * Stream new (FILE  *);
int Stream_close (Stream *);
FILE * Stream_end (Stream *);
char * Stream _get {Stream *);
int Stream put (Stream *, char *);
int Stream put_strings {(Stream *, char *);
Boolean Stream_is_buffer_empty (Stream *);
char * Stream_unparse {Stream *, Boolean);
/'.t » AR T RN RN P AN AR ERR TR AT AT TRY *
wdewhd Strings * LAA AR SRS ARl ] ) * »* * -
FA 22220222222 2] * * W wRwEw II'I'IIIIl."'*"'-*iti'."**'i*"-"ttt*t"'.'.!-"."*'t*/
Strings * Strings_create (UShore) ;
void Strings_free (Strings *);
void Strings_inserc (Strings *, char *);
void Strings_unparse (Strings *, Boolean);
void Strings_unparse_X (Env *, Strings *, iat):
/....ﬁi"'.!*ﬁ!".Qti'*'t".tQ'Qii'.i"""&.ﬁ"-tttt"'.'.t'.""'.t".".ﬁ".'.' LA d
whhww st“dprefs W * LA A A2 T L 2] LAAA L AR RS AR RS AR R 22 222222222222 2%)
L2222 22222222222l ]y L2222 22 LA A A2 2T LA A 2] R /

int StudPrefs_initialize (StudPrefs *);

int StudPrefs_clear {StudPrefs *);

int StudPrefs_parse (char *, AcadProgs *, StudPrefs *);

char * StudPrefs_unparse (StudPrefs *, AcadProgs *, Boolean);

void StudPrefs_unparse X (Env *, StudPrefs *, AcadProgs *);

/'ttt L] LA A AR A A A A et a2 Y e T I e T ) L EREERRRRRRRRE RN TR R
P2 222 studstacus LALA AR AR R TR T g L R R R P Y *w hww * wRhd *
AAZAAS AL LA A A A AR R Rl S A L A R L L L L L L L L R L R APy ep ey W * '-tt*iiﬁtt/

int StudStatus_initialize {StudStatus *);

int StudStatus_clear (StudStatus *);

int StudStatus_save_state (StudsStatus *):

int StudStatus_restore_state {StudsStatus *);

int StudStatus_parse (CrseDesc **, Stats *, char *, StudStatus *);

void StudStatus_compute_taken_all (CrseDesc **, StudStatus *, Stats *);

char * StudStatus_unparse {StudStatus *, Boolean):
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void  StudStatus_unparse_X (Env *, StudStatus *);
/'t'iiﬁ‘ttlt!t..'...Q"t'itﬁ'ti"!’.t LA A2 AR RERTAARRANA RN SN LA A *
*awww SUBHCS w*w WRRRARARE W AARA RS AR S22 AR AR AR dd] rw LA
LARAA AL 222 dd) LA AR 2 AR RN TR RN TR AN TN T AR AR N TN - LA ] /
SubCs * SubCS_create (Crseset *, char *, VeryshortNum);
SubCS  * SubCS_copy (SubCs  *);
void SubCs_free (SubCs  *);
Boclean  SubCS_satisfied (SubCS *, CrseSet *, CrseSet **, Boolean, Boolean, Env *, int);
void SubCS_unparse  (SubCS *, Boolean);
void SubCS_unparse_X (Env *, SubCs *, int, Boolean);
," AAAA AL A A A A ARl dd il sl LA AL 2]
b suboualscs RewEw LA AAAA S AR AR A2 A2t Al LA 22
“ew AR EENN LA AR F 22 A R A 2222222 - * /
SubQualSCS * SubQualSCS_create (void) ;
SubQualsCS * SubQualSCS_copy (SubQualscCs *);
void SubQualsCs_free (SubQualscs *);
Boolean SubQualsSCs_satisfied (SubQualSCS *, CrseSet *, CrseSet =, Boolean, Boolean, Env *, int);
void SubQualSCS_unparse_X (Env *, SubQualsCs *, int . Boolean, Boolean);

FAAA A R L L T Y e e T T )

LA 2 2 24 Units AAAA A AR A AR RSl AR A s R 2Ry * % * twRER * rhw
LA A SRS L A A A AR Al R el d a2 ] hew - .*/
Units * Units_create (UShort , char *);
Boolean Units_satisfied (Units *, UShort, Boolean, Boolean, Env *, int);
void Units_unparse X (Env *, Units *, int);
/ﬁtit‘ﬁ."“!! whR Rk LA Al dddd * * hw L
AR AL RS AR A A Al R e AR d i AR dly hw LAl LAl R LA L 2]
THRARENNE LA A AL A L) - LA LA 2 2] * i.iti/

L.1. table_constants.h

VARAAA AT A A A ]

* table_constants.h
-

s e e T T e T L

Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95

-
- MIT Master of Engineering in Electrical Engineering and Computer Science '95
-

* Abstract : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,

. designed and implemented in the spring of 1995 as the author's Master of Engineering thesis, under
* the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science. See main.c for

* a more complete description of Aaa.

®

- This file contains constants which are indices into the lookup tables given in tables.h. Also
* contained here are constants which are the cardinalities of the lookup tables.

*
*

Any modification to this file may very well require an accompanying modification to tables.h.

* Compiling Env : None. This file is self-concained.

-

* Notes
»

* Code Status : 0.5.0 wIp

* Last Modification Date & Time : April 20, 1995

*

: NO = Number Of

RN AN LA 222 AR A AR AL A A A A A A I T E ) LA d *w LA AL ] I
/'t LA A4 LA 2] AR AT RE hw AR AR RN RPN,
#+e** Constants Pertaining to CrseNumberSuffixes **¥*#+xesrensmwwnswansrtnten hbdd i
wwwd - Rt"ﬁ*ﬂ'i‘!"Q't'.ﬁ*'*’ﬁ**.t/
#define NO_CRSE_NUMBER_SUFFIXES 6
/ hw - R AR S 2 AR 2 R R R R R R L T YT L T T Y

##+*+ Constants Pertaining to CrseNumberSpecProgPrefixes ****weswwewaww

L i LAA AR A LA g I L R ,ow LA .'...Q"'."'/
#define NO_CRSE NUMBER_SPEC_PROG_PREFIXES 16
/".lltt*..'ﬁQ"#'Q*t"'tﬁ'.'.""!ll.."“ w w - * -
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*wew% Constants Pertaining to HLEeVELSLIings “ " @t e s e et e s s sawtdwnsdnavshsvensaswanw

I L s

ER AR A2 s R R 2 R 2 A i dd el i il s sttt 2 it tliliddl) : L2222 2 E /
#define NO_H_LEVEL_EXCEPT_TYPES 6
/*=*** 222: The _EXCEPT_ are never referenced. **++v+v/
enum H_LEVEL_ENUM (
H_LEVEL_NONE = 0,
H_LEVEL_GRAD_CREDIT,
H_LEVEL_EXCEPT_18,
H_LEVEL_EXCEPT_15,
H_LEVEL_EXCEPT_2_6_8_12_13_16_18_22,
H_LEVEL_EXCEPT_2_6_16_18_22
}:
/'t*"R.'.'!'t""'tii.'!'.""""'t'i.t'ttttttt"-it'ﬁtt"--t't.t."-t.ii - AR ERR
**¥** Constants Pertaining to GIRFULEillmentStrings ** " " aarrard v s v et e avwsveniny e L2222
AR RS SRR 222l sl R gl il 2R i a i Ry s I I i ldy] ../
#define NO_GIR_TYPES 20
enum GIR_FUL_ENUM {
GIR_FUL_NONE = 0x0100, /* 0000 0001 0000 0000 */
GIR_FUL_HASS = 0x2001, /* 0000 0010 0000 0001 =/
GIR_FUL_REST = 0x0400, /* 0000 0100 0000 0000 */
GIR_FUL_LAB = 0x0800, /* 0000 1000 0000 0000 */
GIR_FUL_HASS_D_4 = 0x1010, /* 0001 0000 0000 1000 */
GIR_FUL_HASS_D 2 = 0x1004, /* 0001 0000 0000 0010 */
GIR_FUL_HASS_D_5 = 0x1020, /* 0001 0000 0001 0000 =/
GIR_FUL_HASS_D_1 = 0x1002, /* 0001 0000 0000 0001 */
GIR_FUL_HASS_D_3 = 0x1008, /* 0001 0000 0000 0100 */
GIR_FUL_HASS_D_LO = 0x1001, /+ 0001 0000 0010 0000 */
GIR_FUL_PHYS1 = (x0201, /* 0010 0000 0000 0001 =*/
GIR_FUL_HASS_PHASE_I = 0x2002, /* 0000 0010 0000 0010 <+/
GIR_FUL_PHYS2 = 0x0202, /* 0010 0000 0000 0010 =*/
GIR_FUL_CALCl = 0x0204, /* 0010 0000 0000 0100 */
GIR_FUL_CALC2 = 0x0208, /* 0010 0000 0000 1000 =*/
GIR_FUL_HASS PHASE_II = 0x2004, /* 0000 0010 0000 0100 */
GIR_FUL_CHEM = 0x0210, /* 0010 0000 0001 0000 */
GIR_FUL_BIO = 0x0220, /* 0010 0000 0010 0000 */
GIR_FUL_PHASE_II = 0x4000, /* 0100 0000 0000 0000 */
GIR_FUL_PHASE_I = 0x8000 /* 1000 0000 0000 0000 =/
}:
enum GIR_FF_ENUM (
GIR_FF_NONE = 0x01,
GIR_FF_SCIENCE = 0x02,
GIR_FF_REST = 0x04,
GIR_FF_LAB = 0x08,
GIR_FF_HASS_D = 0x10,
GIR_FF_HASS = 0x20,
GIR_FF_PHASE_I = 0x40,
GIR_FF_PHASE_II = 0x80
};
enum GIR_FFQ_ENUM {
GIR_FFQ_NONE = 0x00,
GIR_FFQ PHYS1 = 0x01,
GIR_FFQ_PHYS2 = 0x02,
GIR_FFQ _CALCl = 0x04,
GIR_FFQ_CALC2 = 0x08,
GIR_FFQ_CHEM = 0x10,
GIR_FFQ _BIO = 0x20,
GIR_FFQ HASS D _LO = 0x01,
GIR_FFQ _HASS D 1 = 0x02,
GIR_FFQ HASS_D_2 = 0x04,
GIR_FFQ_HASS_D_3 = 0x08,
GIR_FFQ_HASS_D_4 = 0x10,
GIR_FFQ HASS_D_5 = 0x20,
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GIR_FFQ_HASS = 0x01,
GIR_FFQ_HASS_PHASE_I = 0x02,
GIR_FFQ_HASS_PHASE_II = 0x04

};

enum GIR_FUL_INDEX_ENUM {
GIR_FUL_INDEX NONE = 0,
GIR_FUL_INDEX_HASS,
GIR_FUL_INDEX_REST,
GIR_FUL_INDEX_LAB,

GIR_FUL_INDEX_HASS_D_4,
GIR_FUL_INDEX_HASS_D_2,
GIR_FUL_INDEX_HASS_D_S,
GIR_FUL_INDEX_HASS_D_1,
GIR_FUL_INDEX_HASS_D_3,
GIR_FUL_INDEX_HASS_D_LO.

GIR_FUL_INDEX_PHYS1,
GIR_FUL_INDEX_HASS_PHASE_I,

GIR_FUL_INDEX_PHYS2,
GIR_FUL_INDEX_CALCL,
GIR_FUL_INDEX_CALC2,
GIR_FUL_INDEX_MASS_PHASE_II,

GIR_FUL_INDEX_CHEM,
GIR_FUL_INDEX_BIO,
GIR_FUL_INDEX PHASE_II.
GIR_FUL_INDEX_PHASE_I
}i

#define NO_HASS_FULFILLMENT_ CODES 9
#define NO_PHASE_I_FULFILLMENT CODES 2
#cdefine NO_PHASE II_FULFILLMENT CODES 2

PR T - RAEEREE LTI TS
#define NO_ACAD_PROGS_FIELD_CODES 6

enum ACAD_PROGS_FIELD_CODES_ENUM (
APF_MAJORS_FULL_NAMES = 0,
APF_MAJORS_SHORT_NAMES,
APF_MAJORS,
APF_MINORS_SCI_ENG,
APF_MINORS_HASS,
APF_CONCS
}:

#define NO_STUD_STATUS_FILE_FIELD CODES 11

enum STUD_STATUS_FILE_FIELD_CODES_ENUM {
FIELD_NAME = 0.
FPIELD_YEAR,
FIELD_THIS_TERM,
FIELD_NEXT_TERM,
PIELD_COURSES_ALREADY_TAKEN,
FIELD_OTHER_UNITS_RECEIVED,
FIELD_THESIS_UNITS_COMPLETED,
FIELD_PHASE_I_COMPLETED,
FIELD_PHASE_II_COMPLETED,
FIELD_ SWIMMING _REQUIREMENT COMPLETED,
FIELD_ACCUMULATED_PE_POINTS
};

#define NO_STUD_STATUS_YEAR_FIELD_VALUE_CODES 5

enum STUD_STATUS_YEAR_FIELD_VALUE_CODES_ENUM {
FRESHMAN = 0,
SOPHOMORE,
JUNICR,
SENIOR,
FIFTH
);

#define NO_SEASON_CODES 4
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enum SEASON_CODES_ENUM ({
FALL = 0,
IAP,
SPRING,
SUMMER
};

#define NO_STUD_PREFS_FILE_FIELD_CODES 18

enum STUD_PREFS_FILE_FIELD_CODES_ENUM {
FIELD_DATE_OF_GRAD = 0,
PIELD_MAJORS,
FIELD_MINORS,
FIELD_CONC,

PIELD_MAX_COURSE_LOAD,
FIELD_MAX_CLASS_HOURS,
PIELD_ MAX_LAB_HOURS,
PIELD_MAX_PREP_HOURS,

PIELD_MIN_COURSE_LOAD,
FIELD_MIN_CLASS_HOURS,
FIELD_MIN_LAB_HOURS,
PIELD_MIN_PREP_HOURS,

FIELD_WANT_TO_TAKE NEXT_TERM,
PIELD_WANT_TO_TAKE,
FIELD_DONT_WANT _TO_TAKE,

FIELD_OVERRIDE_POI,
FPIELD_CONSIDER_UNDERGRAD,
FIELD_CONSIDER_GRAD

}i

JRERRERRAARRREREANAR R RN E AR NR LTS T

enum MAIN_SCREEN_OPTIONS_ENUM {
MS_OPT_DISP_INFO = 0,
MS_OPT_PARSE_SSF.
MS_OPT_PARSE_SPF,
MS_OPT_DISP_SS,
MS_OPT_DISP_SP,
MS_OPT_SHOW_GIR,
MS_OPT_SHOW_VI_P,
MS_OPT_AUDIT_GIR,
MS_OPT_AUDIT_VI_P,
MS_OPT_GEN_SCH,
MS_OPT_QUIT
}:

enum MSG_ENUM (
MSG_NONE = 0,
MSG_INITIALIZE,
MSG_UNPARSE_REQUIRED,
MSG_UNPARSE_TAKEN,
MSG_UNPARSE_SATISFIED,
MSG_UNPARSE_REQUIRED_X,
MSG_AUDIT
b

enum FLAGS_ENUM (
FLAG_NONE = 0,
FLAG_DISPLAY_AUDIT_RESULTS

4

LJ. tables.h

[ R AR AR R R AR AR RI TR S wwww

* tables.h

* Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science,

Trw RERRERRRARARR AR ]

LR L e A L T T T P e T e T T 2

‘95

* MIT Master of Engineering in Electrical Engineering and Computer Science ‘95

* Abstract : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
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designed and implemented in the spring of 1995 as the author's Master of Engineering thesis, under
the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science. See main.c for
a more complete description of AAA.

This file contains various lookup tables used by AAA. The file table_constants.h contains
constants directly related to this file., Thus, any modification to this file may very well
require an accompanying modification to that one.

[ A A )

Compiling Env : #include "constants.h"

* Code Status : 0.5.0 WIP

* Last Modification Date & Time : April 20, 1995
-

-

L L e e P ] AR A AR /

VAR e L T e EREAAENE

* CrseNumberSuffixes - Course Number Suffixes

w

* This table enumerates all possible strings that can appear as the second part of a course number, when the first
* part is just a department designation (Ex: 6 ThG).

»

e www L L R L L e L e e L L s Ly

const char * CrseNumberSuffixes(] =
"UR", *URG*, "ThU*, *ThG". *ThT", "IND"
};

PAR AR L e

* CrseNumberSpecProgPrefixes ~ Course Number Special Program Prefixes
*
+ This table enumerates all possible strings that can appear as the first part of a course number. when that part

* is *not* one of the purely numerical department designations (Ex: 21M 240).
*

B D L T R T e e kww /

const char * CrseNumberSpecProgPrefixes([] = {
"HST", "MAS®, "AS", "MS*, "NS*, “SP*, "STS", *TPP", "TOX", "SEM",
*Z1A*", *21F", "21H", "21L", "21M*, "21W"
};

,"t"k*'ﬂ"i"""‘..ﬁ.lt"i"*"ﬁ*I"."t!.".!!it.l.-'. whR AR AR hkhw ik
* HLevelStrings - H-Level Strings

-

* This table enumerates all possible strings that can describe the H-Level information about a course.
»
* You may think it was a lousy hack to hard-code all these, but considering that there were only five possible,

* (not counting NONE), writing a parser to decipher the roman numerals simply was not worth it.
*

" e P /

/***** The first and the last elements in this next table comprise a hack to ease unparsing. ****+/

const char * HLevelExceptStrings{] = (

*H~LEVEL Grad Credit", /* 1522 of these */
“(H except XVIII)". /* 14 of these in the Course Bulletin */
' (H except XV)*, /* 1 of these */
‘(H except II, VI. VIII. XII, XIII, XVI, XVIII, XXII)", /1 of these */
"(H except II, VI, XVI, XVIII, XXII)® /* 1 of these */
};
/'.'.t.'..i't.ﬁ". - . LA AR A R R 2 L2 R ) EAA A A A 2221222 2]

* GIRFulfillmentString - GIR Fulfillment Strings

* Thig table enumerates all possible strings that can describe the G-IR fulfillment information about a course.
-

R NNE * WRTRR AN AN * TRRERARRRR - /

const UShort GIRFulfillmentCodes{] = {
0x0100, 0x2001, 0x0400, 0x0800,
0x1019, 0x1004, 0x1020, 0x1002, 0x1008, 0x1.001,
0x0201, 0x2002,
0x0202, 0x0204, 0x0208, 0x2004,
0x0210, 0x0220, 0x4000. 0x8000
}i

char * GIRFulfillmentStrings(] = (
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"HASS*®, /* 435 */
*REST", /* 52 */
*Institute LAB®, /* 52 */
*HASS-D, Categoxy 4°, /* 29 */
"HASS-D, Category 2". /* 18 */
*HASS-D, Category 5", /* 18 %/
*HASS-D, Category 1°, /* 14 */
"HASS-D, Category 3°, /* 13 */

*HASS-D, Language Option®, /* 12 */

"PHYSICS I", /* 4~/
*HASS, Phase One WRIT", /* 4 */
"PHYSICS II", 1* 3 ¥/
"CALC I*, /* 3 */
*CALC II®, /* 3+
“HASS, Phase Two WRIT®, Vad 3 */
*"CHEMISTRY", TAd 2 */
*BIOLOGY", /1 %/
*Phase Two WRIT", 1* 1+
*Phase One WRIT" /* 0 */
}i
char * GIRStrings[] = { /* these are used for pranting */

"NONE*,

“HASS",

*REST",

*Institute LAB",

"Category 4°,
*Category 2°,
*Category 5°.
*Category 1",
“Category 3",
*Language Option",

. sics I,
..
’

*Physics II",
*Calculus I*,
"Calculus II",

*Chemistry",
"Biology"*,

}:

const OneNumCode HASSFulfillmentCodes(] = {
GIR_FUL_INDEX_HASS,
GIR_FUL_INDEX_HASS_D_4,
GIR_FUL_INDEX HASS_D_2,
GIR_FUL_INDEX_HASS_D_S5,
GIR_FUL_INDEX_HASS_D_1,
GIR_FUL_INDEX HASS_D_3,
GIR_FUL_INDEX_HASS_D_LO,
GIR_FUL_INDEX HASS_PHASE_I,
GIR_FUL_INDEX_ HASS_PHASE_II
}:

const OneNumCode PhaseIFulfillmentCodes[] = (
GIR_FUL_INDEX HASS_PHASE I,
GIR_FUL_INDEX_PHASE_I
¥;

const OneNumCode PhaseIIFulfillmentCodes(] = (
GIR_FUL_INDEX_HASS_PHASE_II,
GIR_FUL_INDEX_ PHASE II
)i

/ L2
* ErrorStrings - Error Strings
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*

* This table includes all error messages that may be produced by AAA at run time.

WRAERPRAR IR AN R AT TR TS - P e R e T R e e e e R L e e e e 2 g */

const char * ErrorStrings(] = {
*NONE*,

*Memory allocation failure®,

"File open (fopen) failure*,
"File close (fclose) failure®,

*Printf failure®,
*Sprintf failure®,

*Bad course description file*,
*Bad debugging flags file®,
*Bad course description files listing file’,

*Course number is longer than 7 characters".

“Stream buffer is full",
*Stream buffer is not empty as presumed-".

“Bad student stactus file®*,

*Invalid field in the student status file*,

*Invalid year for the year field in the student stacus file®,
*Invalid season for the This-Term field in the student status file*,
*Invalid year for the This-Term field in the student status file*,
*Invalid season for the Next-Term field in the student status file*,
*Invalid year for the Next-Term field in the student status file*,
"Attempt to save the StudStatus state when one is saved already",
"Attempt to restore the StudStatus state when none has been saved®,

*Bad student preferences file®,

*Invalid field in the student preferences file®,

"Invalid season for the Desired-Date-of-Graduation field in the student preferences file®,
*Invalid year for the Desired-Date-of-Graduation field in the student preferences file",

*Bad academic programs file*,

*Invalid degree type-",
*Invalid degree name®",

*Cut of bounds error in the display*,

*An invalid course number in the form of A-B-C (i.e.. a 'three-range')"®,
*Unknown message sent to a degree module”.

*Unidentifiable course number encountered®,

*Capacity is full".
"A NULL CrseSet cannot be appended to*,

*Not yet implemented*
}s

/"'tivﬁﬁ*i*"."""tttit*'ﬁi'iiii*i. AR ARRNRT RN EA 222222 R R 2222222222222 222122222222 23
* dfs -~ Debugging Flags Set

-

* This is a hash table of debugging flags.

*

* For example, if (Afs[PRINT_MAIN_NUM_OF_CRSE_DESCS] == TRUE), then the number of course descriptions will be

* printed to output at runtime.
-

L L T P T T 2 » L T * ERATAE whan )

Boclean dfs [NO_DEBUGGING_FLAGS]; /* debugging flags */

VARAL AR A A AT ated RERRERRAN T AR EERRFERRACRRNE [

const char * AcademicProgramsFields([] = (
"MajorProgramsFullNames*,
*MajorProgramsShortNames",
*"MajorPrograms*®,
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*MinorProgramsInScienceAndEngineering" .
*MinorProgramsInHASS",
*FieldofConcentration*

};

char * StudStatusFileFields[] = {
*Name*,
"Year",
‘This-Term",
‘Next-Term",
*Courses-Already-Taken*,
*Other-Units-Received*,
*Thesis-Units-Completed*,
*Phase-I-Completed?®,
*Phase-II-Completed?*,
*Swimming-Requirment-Completed?”,
*Accumulated-PE~Points*”
}:

char * StudStatusYearFieldvValues([] = {
*FRESHMAN",
* SOPHOMORE" ,
“JUNIOR",
*SENIOR",
“GRAD*
}i

char ~ SeasonNames([] = {
*FALL",
“IAP",
“SPRING",
*SUMMER"
};

char * StudPrefsFileFields|[] = {(
"Desired-Date-of-Graduation®,
"Desired-Degree(s)",
*Desired-Minox(s)",
"Desired-Concentration®,
"Maximum-Course-Load",
*Maximum-Class-Hours",
*Maximum-Lab-Hours"
*Maximum-Prep-Hours",
"Minimum-Course-Load".
"Minimum-Class-Hours",
*Minimum-Lab-Hours®,
*Minimum-Prep-Hours",
*Want-To-Take-Next-Term*,
"Want-To-Take”,
*Don't-Want-To~Take",
*Override-Permission-of-Instructor?*,
*Consider-Undergrad-Courses?*,
"Consider-Grad-Courses?”
):

I.
OneNumCode StudPrefsFileFieldsDatatypes = {
DT_TERM_PTR,
DT_DEGREES_PTR,
DT_DEGREES_PTR,
DT_DEGREES_PTR,

DT_VERY_SHORT_NUM,
DT_VERY_SHORT_NUM,
DT_VERY_SHORT_NUM,
DT_VERY_SHORT_NUM,
DT_VERY_SHORT_NUM,
DT_VERY_SHORT_NUM,
DT_VERY_SHORT_NUM,
DT_VERY_SHORT_NUM,

DT_CRSE_SET_PTR,
DT_CRSE_SET_PTR,
DT_CRSE_SET_PTR,

DT_BOOLEAN,
DT_BOOLEAN,
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DT_BOOLEAN
}:
*/

char * MainScreenOptions([] = {
/*2345678901234567890123456789*/
*Display Interesting Info",
"SPACE",
*Parse Student Status File*,
*Parse Student Prefs Pile*,
*SPACE*,
‘Display Student Status*,
"Display Student Prefs®,
"SPACE”",
*Show GIR Regs",
*Show VI-P Regs”,
"SPACE",
*Audit GIR",
*Audit VI-P*,
"SPACE*,
*Generate Schedule*.
*SPACE*,
*Quit Me, Baby!",
“END*"
}:

char * Messages{] = {
*None*,
*Initialize®,
‘Unparse Required*,
*Unparse Taken®,
"Unparse Satisfied®,
*Unparse Required for X Display*,

*Audit*
}:
/ o hkhh » L ] ARRRRRR R AN N T RN RN R AN AR EL) LAt 4 2] -.--it/
II. Datatypes
II.A. AcadProgs.c
I"ttﬁ.ttQtttbi.t'ittt""'tt'it’.ﬁ.h"'!t'.ﬁtht"tt.i'.-'ﬂt' T
L2222 Generll Info RERR AN L2 X2 LA T AR A Z AR 2222222222222 LA L]
R TR R AR R A AR R AT TR R RN AN AR AR R TR RN R A TR AR AR AR AT T RS whkkwwk wwhRw L2221 2]
whwRw
*hext Pile : AcadProgs.c
T www
*eew* Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95
b MIT Master of Engineering in Electrical Engineering and Computer Science '95

wwwnn

*«wex* Background : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,

axwwr designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
wwwn under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

whawh See main.c for a more complete description of AAA.

PP

wrwaw This file contains the gource code for the AcadProgs datatype.

PPN

#w*+* Compiling Env : gcc -ansi -pedantic ~c AcadProgs.c

LA R 22

#+e*+ Code Status : 1.0.0 WIP
#www+ Last Modification Date & Time : April 27, 1995
kR RRR

B R L L T T T T R TP T e

**rir OUerview Of DaCLALYDE ** ot w etk enh ittt st r et naanrarnannss

LA R e e AR RIERNTNNR
rewrw
ewww
reenw
LA L L T T T e ey waw - AERARER R RN NN,

**ear OpEratiOnNsS ON DACATLYDE ** st tattatr v A AN PR N AN E AN AR SR RS SN F bR e D

A AT A PR T * LA e T L T *

e

«#+»+ int AcadProgs_free {AcadProgs * AP)
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wruan
#++%% Requires : ~ none

*#+wxx Modifies : - AP

*++te Effects : - Frees all memory associated with AP. but noc AP itself.

Ay ~ Returns ERROR_NONE.

wrnrr

LA LA AL L L) ok EAAL SRS A A A R RAadd Al dids st ll) R
ko

*++*+ int AcadProgs_parse (char * fn, AcadProgs * AP)

LA LA Al

*wwkr Requires : - fn is the name of a file containing information about academic programs.

e ~ AP is a non-NULL AcadProgs instance.

wexxr Modifies : - AP
w+x*w Effects : - Parses the academic program information in the file named by £n into AP.
W - Returns any errors.

wex*% Bugs : - Does not handle mid-line comments.

LA 222

i » * Rw * AR R R R R R R R R N T R T TR R AR R RN R R R R TR R AR IR AR IR AN TR R R R RN ARNKRINTRRAN AR RA TS
rwwr

#w#*+ char * AcadProgs_unparse (AcadProgs * AP, Boolean should_return_result)

renws

#%+#* Reqguires : ~ none
*wx#w Modifies : - stdout
sxx«* Effects : - If should return_result is TRUE, returns a string representation of AP.

oo - Else, prints a string representation of AP to stdout. Returns NULL.
bl - Exits via handle_error if error is incurred.
wRwA A
LA 222 2] s T TRRR TR *w ,w AAAAAA A AR L A2 2 d A Al A A R Rt ARt it dl st asdtslsll )
TP P TT PR e rrrere wrewnn P whaahn
WR IR whkrw * v"vttt'-t-t'-'-t-'tt-ttﬁfﬂt"'&""t.--t.".ﬂt'.nﬂ't'w""tti"tttﬁ'tt"'/
/.t*'-.--tt#:&t.#-'t’-ti" AR R A R TR I AR AN RN TN RN N TR AN TR AR AR R AR TN TR NI ORI NN
#wkr* Haader Fileg *** AAA AL S 2 e o
LA LR *hw Lad --'!'t-l't!"Qt'e't."'t'-t'.t’t.tﬁt'*'-i.tttﬂtttﬁ'itttt-ttttit’ittt'/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <X11/Xlib.h>
#include <X1l1/Xutil.h>

#include *constants.h* /* MLO_ */
#include "primitive_datatype_reps_constants.h*
#include “table_constants.h* /* NO_ACAD_PROGS_FIELD_CODES */

#include *error_and_trace.h*
#include "primitive_datatype_reps.h’

#include *"datatype_reps.h* /* AcadProgs */

#include "externs.h" /* AcademicProgramsFields */

JrAr A ARy wew - AR AR R AR AN AR AR AR R R
e deh Acadprogs free AAA A2 A A Rl R A e s L e R A T ) EE 22 ]
whwh R A ww LA A S 2] Whhh bk kPR hw .*t.".."".""'/

int AcadProgs_free (AcadProgs * AP)
{

/!Q*'t

*%*%*% Requires : - none

wxww*r Modifies : - AP

ww+xw Effects : - Frees all memory associated with AP, but not AP itself.
rwww - Returns ERROR_NONE.

wwwen/

int i = 0;
int j = 0;

for (i = 0 ; i < AP->count ; i++)
for (j = 0 ; j < (AP->categoriesii]) t ; Je+)
free ((AP->categories(i])->members(j]);
free ((AP->categories(i])->members);

}

free (AP->categories);
}
/'ﬂ - LA A2 LA SRR LS 2 LA A A2 222 2] L2 2] » wEFER

LA 221 ACadprogs-parsa KAERTETE® RRERA R RN R TN TR TR IR TND
e P Nearwean /

int AcadProgs_parse (char * fn, AcadProgs * AP)
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FILE * fp = NULL;
char one_string [MLO_ONE_STRING];
int i = 0;

AcadProgCat * apc = NULL;

fp = fopen(fn, °x*);
AP->categories = (AcadProgCat **) calloc (NO_ACAD_PROGS_FIELD_CODES. sizeof(AcadProgs *));
AP->count = 0;

while (TRUE) (

while (TRUE) {

fscanf(fp, “%s*, one_string);

if ((*one_string != '#') &&

{*one_string != NEWLINE)) break;

}
foer (i = 0 : i < NO_ACAD_PROGS_FIELD_CODES ; i++}

if (!strcmp(one_string, AcademicProgramsFields(i])) break:
if (i == NO_ACAD_PROGS_FIELD CODES) return (ERROR_BAD_ACAD_PROGS_FILE);
apc = (AcadProgCat *) malloc (sizeof (AcadProgCat)):
apc->code = i;
apc->members = (char **) calloc (MNO_DEGREES_IN_CAT. sizeof(char *));
apc->count = 0;
fscanf (fp, "$s*, one_string);
if (strcemp(one_string, "(")) return (ERROR_BAD_ACAD_PROGS_FILE);
while (TRUE) {

fscanf (fp, "%*{\12]"); /* read newline */

fscanf (fp, UP_TO_NEWLINE, one_string);

if (!stremp(one_string, *}*)) break:

else (

apc->members {apc->count] = (char *) malloc ((strlen(one_string) + 1) * sizeof{char)):
strcpy (apc->members [ (apc->count)++], one_string);

)
}
apc->members = (char **) realloc (apc->members, apc->count * gizeof(char *));
*(AP->categories + (AP->count)++) = apc:

JERERR AR AR R AN I RRRARE NI RN WSS L e I L e R e e e AT I L 2 e d
*+ev+ pcadProgs_unparse e * T3 wxw
ey whkEwA LA R e ) * /

char * AcadProgs_unparse (AcadProgs * AP, Boolean should_return_result)
{

char * ¢ = NULL;

ine =, j;

if (should_return_result)
handle_error (ERROR_NOT_YET IMPLEMENTED, ‘"executing AcadProgs_unparse with should_return_result = TRUE");
else { .
for (i = 0 ; i < AP->count ; i++) {
printf(*$s\n", AcademicProgramsFields[(AP->categories{i])->code]);
for (j = 0 ; j < (AP->categories[i])->count ; j++)
princf("\t¥s\n", (AP->categories([i])->members(j]):
1}

VALZZLL] RN AR LR R L e T T e e T 2 e g

LA L R e g I L e T s e s 2 *n *

I T T L R e T T T * ERAERRRRE R KRR KRR R R R RN RRRERERRNR

IL.B. AuditResult.c

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/X1lib.h>

#include <X11/Xutil.h>

#include *constants.h*®

#include *"table_constants.h®
#include "error_and_trace.h"
#include *primitive_datatype_reps_constants.h*
#include "primitive_datatype_reps.h*
#include *datatype_reps.h*
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#include "prototypes.h"

AR e L R A e A L L

AuditResult * AuditResult_create(void)

{

AuditResult * retval = NULL;

retval = (AuditResult *) calloc (1, sizeof(AuditResult));
retval->applicable = CrseSet_create(MNO_APPLICABLE) ;
retval->appl_units = 0;

return (retval);

void AuditResult_free (AuditResult * ar)

(

if (ar == NULL) return;

CrseSet_free
Strings_free
Strings_free
Strings_free
free (ar);

(ar->applicable);
(ar->completed);
{ar->not_completed) ;
(ar->not_audited) :

void AuditResult_unparse (AuditResult * ar)

4

CrseSet_unparse
Strings_unparse
Strings_unparse
Strings_unparse

(ar->applicable , FALSE): printf{"\n*);
(ar->completed . FALSE): printf("\n");
(ar->not_completed. PALSE); princf("\n");
(ar->not_audited , PFALSE); printf(*\n");

I1.C. Buttons.c

R AR A R AR AR RERA RS

#rua® General INfo ***evwwhrstwnnw
L T T Y T L2322

LA A AL
*hwew Pile
e
##ww* Author
LA L d L)
RE A
#w+w* Background
LA sl )
e
e
LA 223 ]
LA 2 23]
La i 2]
TR R
whkh
wrean
ek

ThaEn

P e L R S T TP TP *

**w«x Overview of Datatype hd

B T 2

Tk ww
LRI

L 2T

Compiling Env :

Code Status
Last Modification Date & Time :

ET Y

LTy

EERRETERNA AR AN e L2222 »

EERERRA R R RNE RN

EREARRRRTNRRN

ERAARENANO AR

: Buttons.c

Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95
MIT Master of Engineering in Blectrical Engineering and Computer Science '35

This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
under the supervision of Prof. Gill Pract of the MIT Laboratory for Computer Science.

See main.c for a more complete description of AAA.

This file contains the source code for the AcadProgs datatype.
gec -ansi -pedantic -c¢ Buttons.c

: 1.0.0 WIP
April 27. 1995

L P T T T T "

ELT T

TRANRR RN T -

PRI T Y 2 - “www

ERNR RN

wew*+ Operations on Datatype

Ewkwy » wEEEEE AR AN REERAY

LTS T T AERRRTERTRNR

ARERNEERRRNERD

LA A 2] L * LAd R R A LA LA o
R

w*w*r void Buttons_free (Buttons * btns)

wwran

LA A2 2 2 22 LA d LAAA AR A A AR A AR R T

wwrnr

**+*+ void Buttons_display (Env * env, char * button_texts(}, int n, Buttons * curr_buttons)

rrawr

L2 2] * A RE R RA R * * hAA AL 4] - Ll * LAd - WARRN
LAl L 2]

*#+%¥r int Buttons_get_press (Env * env, Buttons * btns)

™

LA AR AR A A A2 A s d ] - NEARR AR RN LA AL -
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wrhww

#+ex+ int determine_button_number (Buttons * btns, int x, int y)

i3 2221

#+w»+ INTERNAL ONLY

(AR 1)

R R R R R e L e e e R R R R A R A St d i il iisdisdsdl)
AR

#exxr yoid blink button (Env * env, Buttons * btns, int btn_index, int cond)

LA R L 2]

su#*+ INTERNAL ONLY

R dr

PR L R L A L e e e e e R e e AR A e L L s lsdsdd

R L e L L A R e e e el dd

R L e T T T e (L] * *w /

AR e L L L A e L i ddd

#+wxw Hoader Files *w+* * w e » AN R RN TR R NIRRT RN RRRR RS wREETRTER

LR e e e R S e L it ity

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/Xlib.h>

#include <X11/Xutil.h>

#include "constants.h*

#include "primitive_datatype_reps_constants.h®
#include "table_constants.h®
#include "primitive_datatype_reps.h"
#include "datatype_reps.h*

#include "prototypes.h"

/i LA AL 4] MAAAA S AL AL A A Al R A d g Al e e A e R e e A a2 s whhhw
sww++ Protypes of Internal Functions ***#**ssaswswensewwwnr ww - www * e *w
* Ld AR A A A A A A A A s e d Al Al sl Al e e e e e e e e e e e e Ly /
static int determine button_number (Buttons *, int , int);
static void blink_button (Env *, Buttoms *, int, int);
/i.ﬁt.tti"!t..i'ﬂt!iiﬁ" -* » AA A AR A AL LA i i Al i i i e d it st sl sl el sl s et it tadl lsl]
E2 222 Buttons free AR RN R R R AN R R AR NIRRT AR AT RTRN LA A L L)
WEERA RN AT NRR A NIRRT RN W R LA LT L) e /

void Buttons_free (Buttons * btns)
{

int i = 0;

if (btns == NULL) return;

for (i = 0 ; i < btns->n ; i++) if (btns->members{i] != NULL) free (btns->members([i]);
free (btns->members);

free (btns};

/* LA T T T P2 TS * wRERREN
w+evs Buttons_display ***v*teesraisasw R L T T P T T 2
AEREE AR RRERANTNRRNARIRR * *w R b A R e L A L ey

void Buttons_display (Env * env, char * button_texts[]. Buttons * curr_buttonsi

{
Button * one_button = NULL;
int i =0;
int posy = 0;
int count = 0;

Buttons_free (curr_buttons);
curr_buttons->members = (Button **) calloc (MNO_OPTIONS, sizeof(Button *));

XSetForeground (env->the_display, env->the_context. env->white);
posy = env->text_area_top;

while (TRUE) (
if (!strcomp(button_texts{i], “END")) break:
if (!strcmp(button_texts[i), "SPACE")) {
i++;
posy += BUTTON_SPACE;
continue;
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one_button = (Button *) malloc (sizeof{Button));

one_button->label = button_texts[i];

one_button->outer_x = BUTTON_AREA X + ((WINDOW_WIDTH - BUTTON_AREA_X - BUTTON_WIDTH) / 2);
one_button->outer_y = posy;

one_button->outer_w = BUTTON_WIDTH;

one_button->outer_h = BUTTON_HEIGHT:

one_button->inner_x = one_button->outer_x + BUTTON_INNER_GAP_X;
one_button->inner_y = one_button->outer_y + BUTTON_INNER_GAP_Y:
one_button->inner_w = BUTTON_WIDTH - 2 * BUTTON_INNER_GAP_X;
one_button->inner_h BUTTON_HEIGHT - 2 * BUTTON_INNER_GAP_Y;

XDrawRectangle (env->the_display, env->the_buffer. env->the_context,

one_button->outer_x, one_button->outer_y, one_button->outer_w, one_button->outer_h);
XDrawRectangle (env->the_display, env->the_buffer. env->the_context,

one_button->inner_x, one_button->inner_y, one_button->inner_w, one_button->inner_h);

Display_center_string (env, BUTTON_FONT, one_button->inner_x, one_button->inner_w,
one_button->inner_y + ((one_button->inner_h - env->button_font_height) / 2),
one_button->label,

FALSE, FALSE, env->button_font_id, env->button_font);

curr_buttons->members[count++] = one_button;

posy += BUTTON_Y_GAP + BUTTON_HEIGHT;
i+e;

curr_buttons->members = (Button **) realloc (curr_buttons->members. count * sizeof (Button *));
curr_buttons->n = count;

Display_update_init_£inal (env, BUTTON_AREA X. env->text_area_top, WINDOW_WIDTH, WINDOW_HEIGHT);

VAAAAZE AR A2 e a s iy AR L ]
*RERE BUCLONS_get _PreSs HHE et m A A R TR AR AN R AR AR R A ERERwaw ERAREREE
L R L P R R Y RRRERRENR RN R AR RN RN ]

int Buttons_get_press (Env * env, Buttons * btns)

{
XButtonEvent xbe;
int button_pressed = -1;
int button_released = -1;
while (TRUE) (
get_mouse_event (env, &xbe);
if (xbe.button == 1) {
if (xbe.type == ButtonPress) {
if ((button_pressed = det ine_button ber (btns, xbe.x, xbe.y)) >= 0)
blink_button (env, btns, button_pressed, BUTTON_PRESSED);
} else {
if (button_pressed >= 0} blink_button (env, btns, button_pressed, BUTTON_RELEASED);
button_released = de ne_button ber (btns, xbe.x, xbe.y):
}
if ((button_pressed == button_released) && (button_pressed >= 0)) break;
1
return (button_pressed);
}
/‘tl‘t' L2222 2 2] AR AR A2 LX)
wwAww J ine_button b - R T Y TERW
KRR AR A RR RS RRRARE AT R * - FERANETNRA RS TNY - -rww-!/

int determine_button_number (Buttons * btns, int x, int y)
{

int i;

Button * b = NULL;

for {i = 0; i < btns->n ; i++) {
b = btns->members{i];
if (((b->outer_x < x) && (x < (b->outer_x + BUTTON_WIDTH))) &&
((b->outer_y < y) && (y < (b->outer_y + BUTTON_HEIGHT)})) {
return (i);
break;
1)
return (-1);
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AR A L e L e L A L A e At il (22 2]

+xws* phlink button **wwe weaw L e e e T e T werw

AR R AR NN heane ewwn L e L2 2L *)

void blink_button (BEnv * env, Buttons * btns, int btn_index, int cond)

(
Button * b = NULL;

b = btns->members [btn_index] ;
XSetFont (env->the_display, env->the_context, env->button_font_id);

if (cond == BUTTON_PRESSED) (

XSetPoreground (env->the_display, eav->the_context, env->white):

XPillRectangle (env->the_display, env->the buffer, env->the_context,
b->inner_x, b->inner_y, b->inner_w. b->inner_h);

XSetForeground (env->the_display, env->the_context, env->black);

else (

XSetForeground (env->the_display, env->the_context, env->black):;

XFillRectangle (env->the_display, env->the_buffer, env->the_context,
b->inner_x, b->inner_y, b->inner_w. b->inner_h);

XSetForeground (env->the_display, env->the_context, env->white):

XDrawRectangle (env->the_display, env->the_buffer. env->the_context,
b->inner_x, b->inner_y, b->inner_w, b->inner_h);

-~

}

Display_center_string (env, BUTTON_FONT, b->inner_x, b->inner_w,
b->inner_y + ((b->inner_h - env->button_font_height) / 2),
b->label,

FALSE, FALSE, env->button_font_id, env->button_font):

Display_update_init_dim (env, b->inner_x. b->inner_y, b->inner_w + 1, b->inner_h + 1);

JEEER AR RN AR R ERA N KRR AR R RS waw thkwwvaw * e nnn
L e e e T T e 1 rwhw
L e e T e L T L wwnar - TRt wTwn LTI

I1.D. CrseDesc.c

/ntﬂ."."""""'.!.. AR E R, AR 2222 LA A A L) LA LS 2]
astd+ Ganeral Info ** LR LY AR SN TR TR TR T RRINE RPN RN RN NN RN RN *

“w LA d ] LA A 2] AR A AR AL AR R R A R e R T ) A AR
Rhwhw

wwwwr Pile : CrseDesc.c

[T 222

**¥** Author Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, ‘95

bk b MIT Master of Engineering in Electrical Engineering and Computer Science '95
harad

**w*+ Background : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
LAl ad designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
wawEw under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

R See main.c for a more complete description of AAA.

LA A2

e This file contains the source code for the CrseDesc datatype.

whdrdw

*##*% Compiling Env : gcc -ansi -pedantic -c¢ CrseDesc.c

LA A2 2]

#*#** Code Status : 1.0.0 wWIP

w*v*+ Last Modification Date & Time : April 27, 1995

LA 22

ko i LAAA RS A A A A A L T L T T Y e e e R 2]
et Er overview of Dﬂtﬂtype LAA AR AL S R A A A A e A 222 22T R T whd A LA AL 2
E2 23 2] » LA A LA A AL A Al L o T T L T Y R R e gy -

LA sl )

*#2#+* An instance of this datatype corresponds to a course description as provided in the MIT Course Bulletin.
kA hE

*#4+* The components of this datatype naturally correspond to the course attributes provided in the Bulletin.
##4e+ There are some details worthy of note:

whANE

*#e** - Engineering Design (ED) points information not included, since that information exists only for

*#w*#%  the Course 6 courses.

LA AR 2]

w##*+ . Course description and the professors teaching the course are also not included.
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rhww

ww*ww Example : The following is the description from the Bulletin and the h readable rep tion of the
wERR corresponding CrseDesc instance for the notorious 6.111. In the CrseDesc instance, structs are
bbbl represented by members enclosed inside brackecs.

LA s 2 2]

L2222l AR AR AR 22 2242222222222 2] Bulle:in L2 3 LA AL L 2]

kA

hhehd 6.111 Introductory Digital Systems

rwan Laboratory

LA 2 2 2]

A Prereq.: 6.002 or 6.071 or 16.040

e U (1, 2)

ek 3-7-2 1Institute LAB

LA R E 2]

LA LA Lectures and labs on digital logic, flipflops, PALs, counters,

LA A timing, synchronization, finite-state machines and microprogrammed

e systems prepare students for the design and implementation of a final

o project of their choice, e.g., games, music, digital filters. graphics,

e etc. Possible use of lab report for Phase II of the Writing Requirement.

bbbl Six extra units possible via adding 6.919 after project proposal.

b 12 Engineering Design Points.

i J. L. Kirtley, Jr., D. E. Troxel

rennn

Wk ARAN A F R I A TR R AR TN T T CrseDesc ins:ancg LAAAAA AR Al s sd )

rwww

b number : [6.111, 1]

Aol name : Introductory Digital Systems Laboratory

Rl former_number : NULL

Rl same_subj_as : NULL

ool meets_with ¢ NULL

e prerequisites [6.002 ox 6.071 or 16.040, 3)

ool term offered : This Year : (1 2 ) |Next Year : (12)
bt subject_level : Undergraduate

hhddeed units_arranged : FALSE

hadededd class_hours : 3

e lab_hours 2 7

ool prep_hours 2

e GIR_fulfillment : Institute LAB

ekl pass_fail : FALSE

bbbt h_level : NONE

et repeatable_for _credit : FALSE

bbbl no_add_credit_for : NULL

R ER

o LA 2] ] whwR - whE *
ok Operations on Datatype ***#esakwsdanrrinrrnrnrararnerrwrn LA *
LA L2222 2222222222 LA S 2] W F2 2222222 RAARE Lid
ERRER

#***+ int CrseDesc_cmp (CrseDesc ** cdl., CrseDesc *= cd2)

reenn

##+*% Requires : - Both (*cdl)->number and (*cd2)->number are non-NULL Cr bersSet i es.

*w#¥+ Modifies : - none

**+*» Effects : - Compares the string representations si and s2 of the course numbers of *cdl and *cd2.
hloedoled - Returns < 0 if sl < s2

bl = 0 if sl = 82

ey > 0 if sl > s2

ARwhw

LA LS AL S A AR ARl AR A A Al I A a Rl L L P g =y -

AkRwRA

s#**+ CrseDesc * CrseDesc_search (CrseNumber * key, CrseDesc ** cds. UShort count)

AW

EREN

*h L2221 T

##*wt+ CrseDesc * search_recur (CrseNumber * key, CrseDesc ** cds, int low, int high)

AR E

***++ INTERNAL ONLY

R wRy

RA AR AR A AR AR AR R AR A R d A st L g Y Y 2 R 22 eI e *

e

*+*** int CrseDesc_parse (char ** cd_filenames, VeryShortNum cd_files_count, CrseDesc *** cd, UShort * cd_count)
LAA L2

**w** Requires : - cd_filenames is an array of cd_files_count filenames, naming files which contain

bl course descriptions in the Course Bulletin style.

w*ve++ Modifies : - *cd, *cd_count

#wwe+ Effects : - Parses the files named by cd filenames into an array of CrseDesc pointers pointed to by *cd.
hfeieded = Sets *cd_count to the number of course descriptions parsed.

LAAd A = Returns any errors except ERROR_BAD_CRSE_DESC_FILE. For that error, exits via handle_error.
LA RS L]
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B R S e e e i ittt

*eww

*w**» char * CrseDesc_unparse (CrseDesc * cd. Bcolean should_return_result)

Aewww

=w*** Requires : - none
*wx»> Modifies : - stdout

*wxx» BEffects : - If should_return_result is TRUE. returns a string representation of cd.
wikaww - Else, prints a string representation of ¢d to stdout. Returns NULL.
e - Exits via handle_error if error is incurred.

wwwww

B R e e e s

B L e A a T L e e A

LR R R A iy

AR e e L e e et e s

#uxs* Homder Files **nwrewsrtruennwsnwwdebrndns

B R

LR R R R R e e e e R L]

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <ctype.h>

#include <X11/X1ib.h>

#include <X11/Xutil.h>

#include "constants.h*®

#include *"primitive_datatype_reps_constants.h’
#include "datatype_reps_constants.h®
#include *"table_constants.h*®
#include "error_and_trace.h*
#include *primitive_datatype_reps.h*
#include "datatype_reps.h"

#include "prototypes.h*

#include *externs.h*

/* MLO_, Parsing Constants, Unparsing Constants */
/¥ TERM_OFFERED_, ectc. v/
7% NO_ */
/* OneNumCode, CrseNumber, etc. */
/* function prototypes */

/* CrseNumperSpecProgPrefixes, CrseNumberSuffixes */

PR L R L L E T T
*+**+ The Hash Table Stuff ~ May GOd HElp US! *# 4ttt sk et st at b a d Atk b Atk A R AR RN R AR AR RN RN NN

M R e e R L T Py

#define SIZE_OF_HASH TABLE 10008 /* prime number 10007 30011 =/

typedef struct entry_t_
{

UShort index;
struct entry_ct_ * next;
} entry_t;

static entry t * ht(SIZE_OF_HASH_TABLE];

/*i-h*Qﬁhi**'Qw*f"tw'twi'iiti"'tt*"'**.*"'t"'""tc«‘-t't't'f't*ﬂ"wtttﬁt"i"f*tt"ﬁﬁtﬂttﬂ*iiﬁw'*ﬁtﬁﬁ!'i**'tﬁi'it,t'
LA R 2 X Pxotypes Of InCemal mctiOHS LA A AL AR g Ty Y
"'Q.'ttltt't'*t.'i'tQ"t"'w't"'ttt-'ttﬁt""'ll'1-wtiQQ'ww'tt'tttttvQt'ttit'it#'tttt'ct‘ttﬁ'tt’itii""ktt'tttt't"'/

static int hf (char *);

static void insert_into_ht (int, UShort);

VR A e L D R L L Rt L R L T T T T T v
#rxxx Hagh Table COde **ft st da st s a s ad ad  r  kA TRk R R N R RNk R RN R e R AR AR R R R R NN AR TR R AR E R R R AR E TR AR ENRRR AR RN Ak

B e i e e e R A e e e ey

int hf (char * one_word)
(
int k = 0;
int exponent = 0;
int i, t, j, subk:
char c;

t = strlen(one_word);
for (i =0 ; i <t ; i++) {
¢ = one_word(t - i - 1];

if (¢ == '.') continue;

if (isdigit(c)) subk = ¢ - '0’;

else subk = ¢ - 'A';

for (j = 0: j < exponent : j++) subk *= 10:
k += subk;

exponent++;

}
return (k % (SIZE_OF_HASH_TABLE-1));
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void insert_into_ht (int hv, UShort index)
{
static int collisions = 0;
entry_t * slot = NULL;
entry_t * prev_slot = NULL;
if {(slot = ht(hv])
while (slot != NULL) {
prev_slot = slot;
slot = slot-»next;
3}
if ((slot = calloc(l, sizeof(entry_t))) == NULL) handle_error (ERROR_ALLOC_FAIL, *");
slot->index = index:
if (prev_slot NULL) ht(hv] = slot;
else prev_slot->next = slot;

/wtt'wiwat"’tﬁtt”tif*ntttt"'tttﬁtﬁQtﬁ*wQluﬁatnaaﬁt""'t"'t"-'t"'i"‘ﬁ"'ﬁ"'t'.t"t"tttt""'at*'ﬁwﬁwﬁﬁﬂﬁwta'ﬁ.
wwxxsk CrseDesc_build_ht B L Lt e e e R R R R RS S AR S A A R A RS R A

O R L L R R e e S e RS S S SRS AL LR AL ALl

void CrseDesc_build_ht (CrseDesc ** cds, UShort count!
{
UShort i;
for (i = 0 ; i < SIZE OF_HASH_TABLE ; i++) ht([i] = NULL;
for (i = 0 ; i < count ; i++)
insert_into_ht (hf(cds(i]}->number->members[0]->number), i):

/wn'Qm".Q!n!'!ﬂ.tnttQth"t"wﬁ'nttﬁttfnott'.-t*---t"'tit'ﬁtﬂw'IR'vt'wﬁt&'ﬁ'twtattt"t"'tt".’ﬁttt"'ﬁﬁﬁﬁﬁﬁﬁii"ttttt
WAkt CrSEDESC_SOLEL *Hht % &tk d ke k d ok ke kS kN kA A d Ak N kT A A AR AR T R RN AT RN R AN AR AR AR RN

B L T L L R e R R AR SRR R RS A SRt A s Rttt

void CrseDesc_sort (CrseDesc ** cds, UShort count!
{
gsort ((void *) cds. count, sizeof(CrseDesc *), f{int (*) (const void *, const void *)) CrseDesc_cmp);

void CrseDesc_sort_on_gir (CrseDesc ** cds, UShort count)
{
char i, j;
CrseDesc * key;
if (count < 2) return;
for (j =1 ; j < count ; j++) {
key = cds[j];
fer (i=3-1; 1> 0 ; i--) {
if (cds[i]}->GIR_fulfillment_total <= key->GIR_fulfillment_total) break;
else cds[i+l] = cds[i);
}
cds{i+l] = key;

void CrseDesc_sort_on_tag (CrseDesc ** cds. UShort count)
{

CrseDesc * key;
if (count < 2) return;
for (j =1 ; j < count ; j++) (
key = cds(j];
for (i =j-1; i>=0; i--) {
if (cdsi{i]->tag_total <= key->tag_total) break;
else cds[i+l] = cds(i];
}
cds(i+l] = key;

/i
gsort ((void *) cds, count, sizeof(CrseDesc *), (int (*) (const void *, const void *}} CrseDesc_cmp_gir);
*/

VA e e e e e e E

vk CrSEDESC_CIID %% % W W W dh d koo b b Ak A Xk R R R R R AR R R R RN R R E R AR R NN IR AR RN NR RN NN

R R R e e e e e e e R e e e s syl
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int CrseDesc_cmp_gir (CrseDesc ** cdl, CrseDesc ** cd2)
{
if ((*cdl)~>GIR_fulfillment != (*cd2)->GIR_fulfillment)
return ((*cdl)->GIR_fulfillment - (*cd2)->GIR_fulfillment);
else return ({*cdl)->GIR_fulfillment_ qualifier - (*cd2)->GIR_fulfillment_qualifier);
}

int CrseDesc_cmp (CrseDesc ** cdl, CrseDesc ** cd2)
(

YALI2 1

#ws++ Requires : - Both (*cdl)->number and (*cd2)->number are non-NULL CrseNumberSet instances.

*wxww+ Modifies : - none

*w»*» pffects : - Compares the string representations sl and s2 of the course numbers of cdl and

Pz Ty

- Returns < 0 if 51 < 82

bbbl = 0 if sl = s2
wreew > 0 if s1 > 82
wrrwny

return (strcmp(
({{{*cdl)->number) bers) [0]) ber,
( (((*ecd2) ->number) ->members) {0] ) ~>number
)i

}
/Qﬂt"'iﬂ'tl"t.tl"u"'t” L2222 L2 1] * *
L2222 c:swesc_ h kW * hw LA 44
F23 22222222222 ) * LA 22l wdw » Lid : L a2 2] LAl '/
CrseDesc * CrseDesc_search (char * key, CrseDesc ** cds, UShort count)
{
entry_t * slot = NULL;
slot = ht[hf(key)];
while (TRUE) (
if (slot == NULL) return (NULL);
if (!strcmp(cds([slot->index] - bers{0}->number, key)) break:
slot = glot->next;
}
return (cds(slot->index]);
}
/*ﬁ! R RRh R w whkhrS *
kRN CzseDesc_gec_indax AR R AR AN AR AR R R R A T T R AN I A T RN A AR RRRAR ST R PR R AR RT RIS N RAR
P2 ISR A2 222 R R R 222 2] (2222 - *hw *w /
int CrseDesc_get_index (char * key, CrseDesc ** cds. UShort count)
{
entry t * slot = NULL;
slot = ht{hf(key)];
while ({slot != NULL) && strcmp(cds[slot->index} ber->members (0] ->number, key)) slot =
if (slot == NULL) return (-1);
return (slot->index);
)
/'-ﬁl'ltlﬁ'it"-'l.i'!.l.!t.'.iti'!.t...ti" LE ] -k
L2 T CrseDesc_dacermine_inv_pze:eqa * - AR R R TR RARANNTRRNRRR
e kW »* wEw A2 2221 /
void CrseDesc_determine_inv_prereqs (Essence * ess)
{
CrseDesc ** cds = NULL:
Stats * st = NULL;
char * ¢ = NULL;
int index = 0;
int i, 3;
cds = ess->cds:
st = ess->st;
for (i = 0 ; i < st->listed_count ; i++) {
1f (cds[i)->prerequisites = NULL) (
for (j = 0 ; j < cds{i]->prerequisites->count ; j++) {
c = ¢ds[i]->prer igit & 131- ; ;
if (!strcmp(c, POI_CODE) || !strcmp(c, EQUIV_CODE)) continue;
index = CrseDesc_get_index (¢, cds, st->listed_count);
if (index < 0) {
printf("CrseDesc_determine_inv_prereqs : Could not find the course : $s\n*, c¢);
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continue:

cds(index]->inv_preregs++;
/ e * EAA 22222222221 LR 2] - »* -
kR hd crsenesc_parse - (22222 2222222222222l L L L1 -
kR " - * --'.tﬁ.'..'..*lﬁ..t'.t'.'lwt.""i."Q'C't..t"""""t*'.'ﬁ'tttti'*'tﬁﬁ'ﬁ'."'*.‘/

int CxseDesc_parse (char ** cd_filenames, VeryShortNum cd_files_count, CrseDesc *** cd, UShort * cd_count, GIR * gir)
{

YASAAdd

#*+** Requires : cd_filenames is an array of cd_files_count filenames. naming files which contain

b bad course descriptions in the Course Bulletin style.

wwwxx Modifies : - cd, cd_count

»*xwx Bffects Parses the files named by cd_filenames into an array of CrseDesc pointers pointed to by *cd.
el Sets *cd_count to the number of course descriptions parsed.

b - Returns any errors except ERROR_BAD_CRSE_DESC_FILE. For that error, exits via handle_error.
wx+¥* Notes : - Keep in mind the following abbreviation used in this file: AAGM = At A Given Moment.
wRAEE - All calls to Stream_is_buffer_empty are made to make sure that the "optimization® of calling
bl fscanf instead of Stream get does not destroy the integrity of the buffer.
hlkehad - Note that strtok has surprising side effects.
h'!‘*/
/'itnﬁ‘an*itl‘nt"""'tiﬁt.ﬁtﬁ.'!wl'tt.'tttt'tt't*t!ttt'tt!'! - LA 2] « *
kN LOCal v.riables A2 2222222222 d]) kW LA AR L 2] La L2 2] * -
2222 A A R R R AR A R AR AR R R R Rl R A R R AR Rl Y] - RN ’
int curr_file_idx = 0; /* ordinality of file being processed AAGM */
char curr_file_name [MLO_FILENAME]; /* the name of chat file */
FILE * curr_file ptr = NULL; /* pointer to that file */
Stream * sp = NULL; /* stream whose source is curr_file_ptr */
CrseDesc * curr_crse_desc = NULL; /* pointer to course descraption being built AAGM */
UShort curr_crse_desc_idx = 0; /* ordinality of course description being built AAGM */
CrseNumberSet * one_cns = NULL; /* the course number set being built AAGM */
char one_name (MLO_CRSE_NAME]; /* holds the course name as it's being built */
VeryShortNum term offered = 0; /* holds the term offered as it's being built */
VeryShortNum subject_level = 0; /* holds the subject level as it's being built */
Stream * null_source_sp = NULL; /* stream whose source is NULL */
char * one_string = NULL; /* one string from input stream */
char buffer [MLO_BUFFER] ; /* buffer of strings from input stream */
char curr_char = 0; /* these are used to detect the beginning of the next course description */
char last_char = 0;
int status = 0; /* status of function calls which return values */
int i =0; /* lev =/
/itQ'lQ..Ql.!ﬁtt Ehhwhe w whwh kAN LA 22 ) hw /
/'n't' F“nction Body AR R AR I AR R T RANRAR AN TR RN IR ARk PR RN - * /
/‘ * ok A2 A2 2222222 22)) wEw - w/
J*ewx* Tnitialize. »* * e R AR * /
if (dfs[CRSE_DESCS__PARSE_TRACE]) printf(°"CrseDesc_parse : Initializing.\n");
if ((*cd = (CrseDesc **) calloc(MNO_CRSES, sizeof(CrseDesc *))) == NULL) return (ERROR_ALLOC_FAIL);
null_source_sp = Stream new (NULL);
/ AR RN R R R e
*###** Quter Loop - Iterate through each of the crse desc files, **¥**rwvstwrtsstturnurastny *
- LA AR A A2 AR 22 22222 ] . RERRRRY wEw t't""'t"***'*,t!’**/
for (curr_file_idx = 0; curr_file_idx < cd_files_count: curx_file_idx++) {
/****+* Open the current file. #****e/
if (dfs[CRSE_DESCS__PARSE_CURR_FILE]) printf{"Processing %s...\n",*(cd_filenames + currx_file_idx));
if ((sprintf(curr_file_name, "$3%s5%s”, HOMEDIR, CRSE_DESC_DIR, * (cd_filenames + curr_file_idx))) < Q)
return (ERROR_SPRINTF_FAIL);
if ((curr_file ptr = fopen(curr_file_name, *r")) == NULL) handle_error (ERROR_FOPEN_FAIL, curr_file_name);
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sp = Stream new (curr_file_ptr):

if (dfs{CRSE_DESCS__PARSE_LINE]) printf (*$s\n*,LINE_120);

/ [T 122221 e T L T T R T 2 w Kk
=#w++ Main Loop ** e rhww (222 32 22 *
ww * A T T w EERR RN RRNT RN CRNRRNES

while (TRUE) (

/ L 24 * L2222 TR RRREN wERR AN *

B e T T s A L e T L

' T T * /

if (dfs[CRSE_DESCS__PARSE_TRACE]) printf("CrseDesc_parse : Processing Course Number.\n®);

/*w*x«x 1f EOF, we're done w/ this file; otherwise, allocate mem for a CD #***+%*/

if (CrseNumberSet_parse (sp, &one_cns) == EOF) break;

if (dfs[CRSE_DESCS__PARSE_VALIDATE_CNS]) CrseNumberSet_validate (one_cns);

if ((curr_crse_desc = (CrseDesc *) calloc{l, sizeof(CrseDesc))) == NULL) return (ERROR_ALLOC_FAIL);

curr_crse_desc->number = one_cns;

if (dfs[CRSE_DESCS__ PARSE_NUMBER]) printf(UNPARSE_LABEL *"$s\n", "Number®", CrseNumberSet_unparse{one_cns,TRUE));

I* e » wrnww P e T L L e *w
ERHFE CourSe NAME FH A Akt e A AR R R AR N AR R T kAR PR AR R T AR RN R AR RN RN RS e ok
*ww - e AEWRTRTANAN L L L Ly

if (dfs{CRSE_DESCS__PARSE_TRACE]) printf(“CrseDesc_parse : Processing Course Name.\n");

/***** Read in strings one at a time and put them into buffer until we encounter the delimiter. ***+**/

strcpy(one_name,**");
while (TRUE) (
if {(one_string = Stream_get (sp)) == NULL) handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name};
if (!strcmp(one_string, LINE_DELIMITER)) break;
else {
strcat(one_name, one_string);
free (one_string);
strcat (one_name, SPACE_STR);
1}

free (one_string):

/***** Ingert course name into crse_desc. leaving out final space. ***#**/

if ((curr_crse desc->name = (char *) malloc{sizeof(char) * (strlen(one_name)))) == NULL) return{ERROR_ALLOC_FAIL);
one_name[strlen(one_name) - 1] = '\0':

strepy (curr_crse_desc->name, one_name);

if (dfs[CRSE_DESCS__PARSE_NAME]) printf(UNPARSE_LABEL *"$s\n", "Name®, curr_crse_desc->name);

/biﬁ'itt.'i.ntn.."". W ww L2222 22 - PRI ARAEARARARNTEA AR R
#*w*+ Former Number, Same Subject As, Meets With *w++w#++ - e
LA A L2 2] LA 2] L2 22 I

if (dAfs{CRSE_DESCS___PARSE_TRACE])
printf(*CrseDesc_parse : Processing Former Number, Same Subject As, and Meets With.\n");

if (!Stream_is_buffer_empty(sp)) return (ERROR_BUFFER_NOT_EMPTY) :
while (TRUE) (
if ((one_string = Stream_get (sp)) == NULL) handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);

if (!strcmp(one_string, PREREQ STR}) break;
if {!strcmp(one_string, SAME_SUBJ_AS_INIT_STR)) {
if (dfs[CRSE_DESCS__PARSE_TRACE]) printf("CrseDesc_parse : Processing Same Subject As.\n");
if (fscanf(sp->source, "$*s¥*s* SKIP_SPACE_UP_TO_RIGHT_PAREN, buffer) == EOQF) /**w** gyhject ag" *wewr/
handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_namej;
if (status = Stream_put_strings(null_source_sp, buffer)) return (status);
if (CrseNumberSet_parse(null_source_sp, &one_cns} != EOF}
handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);
if (dfs[CRSE_DESCS__PARSE_VALIDATE_CNS]) CrseNumberSecr_validate (one_cns);
curr_crse_desc->same_subj_as = one_cns;
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else if (!strcmp(one_string, MEETS_WITH_INIT_STR}} (
if (dfs[CRSE_DESCS__PARSE_TRACE]) printf(*CrseDesc_parse : Processing Meets With.\n");
if (fscanf(sp->source, *$*s$*s”® SKIP_SPACE_UP_TO_RIGHT_PAREN, buffer) == EOF) /***** "meets with" **wwe+/
handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_£ile_name);
if (status = Stream_put_strings(null_source_sp, buffer)) return (status);
if (CrseNumberSet_parse(null_source_sp, &one_cns) != EOF)
handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);
if (dfs[CRSE_DESCS__PARSE_VALIDATE_CNS]) CrseNumberSet_validate (one_cns);
curr_crse_desc->meets_with = one_cns;
}
else if (*one_string == '(') { /***** Note that this case must come last. ***++/
if (Qfs[CRSE_DESCS__PARSE_TRACE]) printf("CrseDesc_parse : Processing Former Number.\n®);
strcpy (buffer, (one_string + 1));
while (strchr(one_string, ')') == NULL) {
if ((one_string = Stream_get(sp)) == NULL) handle_error (ERROR_BAD_CRSE DESC_FILE, curr_file_name);
strcat (buffer, * *);
strcat (buffer, one_string);
free {(one_string);
}
strxtok(buffer, ")"); /****+ Thig replaces the right paren with a '\Q‘' **#**+/
if (status = Stream _put_strings(null_source_sp, buffer)) recurn (status):;
if (CrseNumberSet_parse(null_source_sp, &one_cns! != EOF)
handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);
if (dfs(CRSE_DESCS__PARSE_VALIDATE_CNS]) CrseNumberSet_validate (one_cns);
curr_crse_desc->former_number = one_cns;
}

else if (*one_string == ‘'}') {
free (one_string);
continue;
}
else handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name};

}

if (dfs[CRSE_DESCS__PARSE_FORMER_NUMBER])

printf (UNPARSE_LABEL *$s\n", "Former Number®, C: berSet_ (curr_crse_desc->former_number. TRUE));
if (dfs{CRSE_DESCS__PARSE_SAME_SUBJ_AS])

printf (UNPARSE_LABEL *%s\n®, "Same Subject As®, CrseNumberSet_unparse (curr_crse_desc->same_subj_as, TRUE));
if (Adfs(CRSE_DESCS__PARSE_MEETS_WITH])

printf (UNPARSE_LABEL *$s\n®, "Meets With", CrseNumberSet_unparse (curr_crse_desc->meets_with, TRUE));

fox - REARTEREEn /
[RRean DreroQs *HETETICAVEMRRANNNCNNRRNCAR AR TR »* 7
AL Lid rERRR R LTy - L2 /

if (CrseNumberSet_parse (sp, &one_cns) == EOF) handle_exror (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);
if (d€s{CRSE_DESCS__ PARSE_VALIDATE_CNS]) CrseNumberSet_validate |{one_cns);
curr_crse_desc->prerequisites = one_cns;
if (dfs[CRSE_DESCS__PARSE_PREREQUISITES])

printf (UNPARSE_LABEL °*%s\n*, "Prerequisites”, CrseNumberSet_unparse(one_cns, TRUE});

I"'ﬂ".".."w LA * wwdk kR wkww L2 524 * l.""""’"*‘,
/***** Term Offered and Subject Level **wwvw*www waee **/
/ L2 1] * LA 22 ]) * /

term_offered = TERM_OFFERED NONE;

/***** Skip through verbal junk. **%**/

do {
if (*one_string == 'U') if (!strcmp(one_string, *U®)) break;
if (*one_string == 'G') if (!strcmp(one_string, "G"}) break;

if (7one_string == 'A'} if (!strcmpione_string, “Acad")) break:;
free (one_string);
M
while ((one_string = Stream get (sp)) != NULL);
if (one_string == NULL) handle_error (ERROR_BAD_CRSE_DESC_FILE. curr_file_name);

i€ {)Stream_is_buffer_ empty(sp)) return (ERROR_BUFFER_NOT_EMPTY);

if (strchr(one_string, 'U’') != NULL) {
subject_level = SUBJECT_LEVEL_U;
if ((fscanf(sp->source, UP_TO_NEWLINE, buffer)) == EOF)
handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);
term_offered = parse_term offered(buffer, term_offered, BOTH_YEARS, &subject_level);
else {
if (strchr(one_string, 'G') != NULL) (
subject_level = SUBJECT_LEVEL_G;

~
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if (fscanf(sp->source, UP_TO_NEWLINE, buffer} == EOF)
handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);

term_offered = parse_term_offered(buffer, term_offered, BOTH_YEARS, &subject_level);

} else {

if (fscanf(sp->source, "$*s%*s” UP_TO_NEWLINE, buffer) == EOF) /erwre sYear 1994-95:" wwrww/
handle_errox (ERROR_BAD_CRSE_DESC_FILE. curr_file_name);

term offered = parse_term offered(buffer, term offered, THIS_YEAR, &subject_level);

if (fscanf(sp->source, *$*s%*s%*s® UP_TO_NEWLINE, buffer) == EOF) /***** *pcad Year 1995-96:° *+*xn/
handle_erroxr {ERROR_BAD_CRSE_DESC_FILE, curr_file_name);

term_offered = parse_term offered(buffer, term offered, NEXT YEAR, &subject_level);

curr_crse_desc->term_offered = term_offered;
curr_crse_desc->subject_level = subject_level;

if (Afs[CRSE_DESCS__PARSE_SUBJECT LEVEL])

printf (UNPARSE_LABEL "$s\n®, "Subject Level", unparse_subj_level(curr_crse_desc, TRUE));
if (dfs(CRSE_DESCS__PARSE_TERM OFFERED])

printf (UNPARSE_LABEL "$s\n", °"Term Offered", unparse_term_offered(curr_crse_desc, TRUE));

~

VA RRRRNEN * * L2 24 A2 222 T 2] "
Yaddddd Units #*xwrs LR T A T d
[ERRRER AR R AR AR LYY Y *

if (fscanf(sp->source, "%s", buffer) == EOF) handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);

if (!stremp(buffer, "Units®)) {
curr_crse_desc->units_arranged = TRUE:

if (fscanf(sp->source, °*%*s") == EOF) /#%*w% sarranged* *aww#/
handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name):
} else {

curr_crse_desc->class_hours
curr_crse_desc->lab_hours
curr_crse_desc->prep_hours
curr_crse_desc->total_units
curr_crse_desc->class_hours + curr_crse_desc~>lab_hours - curr_crse_desc->prep_hours;

atoi(strtok(buffer., “-*));
atei (strrok (NULL, -t)):
atoi (strtok (NULL. RS B M

}

if (dfs[CRSE_DESCS__PARSE_UNITS])
printf (UNPARSE_LABEL "%s\n", "Units®. unparse units(curr_crse_desc, TRUE)):;

,ttt!t..t‘.'.n'!.l AR A R AR RN NN ARERERRR LA 4
/****+ GIR Fulfillment, Pass-Fail, H-Level Grad Credit
/i L2 2 2] - Ll L2AR 2222222222 ) (2L ]) -

if ((status = fscanf(sp->source, SKIP_SPACE UP_TO_NEWLINE, buffer)) == EOF)
handle_exror (ERROR_BAD_CRSE_DESC_FILE. curr_file_name);

Jhenkn

*w==2+» Tn the course catalog, there are:
RERAR

wwtaw 1522 courses with "H-LEVEL Grad Credit*

bbbl 288 with *[P/D/F]"

hdakoiael 106 with *[P/D/F] H~LEVEL Grad Credit*
LA Al 17 with one of HLevelExceptStrings

LE 222

rerwe 435 with *HASS® as the GIR fulfillment
bl 92 with "HASS-D, Category ?*

wanwe 52 with REST*

warnn 52 with *Institute LAB*

LAl b 12 with "HASS-D Language Option*
wwhwn < 5 each with others

ETT I

*w#+* The code below takes advantage of this distribution.

wrEww )

if (status > 0)
if { tstrcmp (buffer, H_LEVEL_STRING)) curr_crse_desc~>h_level = H_LEVEL_GRAD_CREDIT;
else if (!strcmp(buffer, PASS_FAIL_STRING)) curr_crse_desc->pass_fail = TRUE
else if (!strcmp(buffer.PASS_PAIL_AND_H_LEVEL_STRING)) ( curr_crse_desc->pass_£fail = TRUE;
curr_crse_desc->h_level = H_LEVEL_GRAD_CREDIT;

else {
if (strstr(buffer, "except®) {= NULL) {
for (i = 2; i < NO_H_LEVEL_EXCEPT TYPES; i++) /***** ywg start at 2, since 0 is NONE, 1 is H_LEVEL ****+/
if (!strcmp(buffer,HLevelExceptStrings{i])) ( curr_crse_desc->h_level = i; break; }
} else
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if (!stremp(buffer, "HASS")) {

curr_crse_desc->GIR_fulfillment_total = GIRFulfillmentCodes{GIR_FUL_INDEX_HASS];
curr_crse_desc->GIR_fulfillment = GIRFulfillmentCodes [GIR_FUL_INDEX HASS] >> 8;
curr_crse_desc->GIR_fulfillment_gualifier = GIRFulfillmentCodes[GIR_FUL_INDEX_HASS] % 256;
CrseSet_insert (gir->categories[GIR_FUL_INDEX_HASS], ({curr_crse_des ber ) o o1~ bex) ;

} else
for (i = 2; i < NO_GIR_TYPES; i++) /**=** ye grart at 2, since 0 in NONE, 1 is HASS ***+*+/

i€ (!strcemp{buffer,GIRFulfillmencStrings(i])) (

curr_crse_desc->GIR_fulfillment total = GIRFulfillmentCodesfi);

curr_crse_desc->GIR_fulfillment = GIRFulfillmentCodes(i}] >> 8;

curr_crse_desc->GIR_fulfillment _qualifier = GIRFulfillmentCodes(i] % 256;

CrseSet_insert (gir->categories[i], ((curr_crse_desc- ber) b fol) bex) ;

break;

133

if (dfs[CRSE_DESCS__PARSE_PASS_FAIL])
printf (UNPARSE_LABEL "%s\n®, "Pass/Fail?", unparse_pass_fail (curr_crse_desc, TRUE));
if (dfs([CRSE_DESCS__PARSE_M_LEVEL])
printf (UNPARSE_LABEL “$s\n®, "H-Level", unparse_h_level(curr_crse_desc, TRUE));
if (dfs[CRSE_DESCS__PARSE_GIR_FULFILLMENT])
printf (UNPARSE_LABEL "$s\n°. *GIR Fulfillment", unparse_GIR_fulfillment(curr_crse_desc, TRUE)});

AR A R L e L A A A I e Lt it s sy

/***** Repeatable for Credit & No Additional Credit Foxr **** wEy hiabehobodb el 4

AR e e e R e R EERRRAURENCRN xe L3222 12

if (fscanf(sp->source, *%s*, buffer) == EOF) handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file name);

if {!stremp (buffer, REPEATABLE_FOR_CREDIT_INIT STRING)) curr_crse_desc->repeacable_for_credit = TRUE;
else if (!strcmp(buffer,NO_ADDITIONAL_CREDIT_FOR_INIT_STRING)) (

*/

if (fscanf(sp->source, *$*s¥*s¥*s¥*s$*s* UP_TO_NEWLINE, buffer) == EOF) /***** “cannot also be received for" */

handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);
if (status = Stream put_strings(null_source_sp, buffer)) recurn (status);
if (CrseNumberSet_parse(null_source_sp, &one_cns) !a EOF)

handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);
if (Afs(CRSE_DESCS__PARSE_VALIDATE_CNS)) CrseNumberSet_validate (one_cns);
curr_crse_desc->no_add_credit_for = one_cns;

if (dfs{CRSE_DESCS__PARSE_REPEATABLE_FOR_CREDIT])
printf (UNPARSE_LABEL "$s\n®, "Repeatable for credit?*, unparse_repeatable_for_credit(curr_crse_desc, TRUE));
if (dfs[CRSE_DESCS__PARSE_NO_CREDIT_FOR])
printf (UNPARSE_LABEL *$s\n®,
*No additional credit for®, CrseNumberSet_unparse (curr_crse_desc->no_add_credit_for, TRUE});

/****+ Saye the current course description and increment the count, *¥**+/
*(*cd + curr_crse_desc_idx) = curr_crse_desc:

curr_crse_desc_idx++;
if (dfs(CRSE_DESCS__PARSE_LINE]) printf (*%s\n",LINE_120):;

/* wnwE A A WERR AT RN TR RN RO * » wRR

/*=***++ Advance to the next course description. =**=+++ w

7 B T T e T -

f***** Look for the line delimiter. *w»*w+/

if (stremp(buffer, LINE_DELIMITER)) (
do {
if (!strcmp(one_string, LINE_DELIMITER))} break;
free (one_string):
}
while ({one_string = Stream_get (sp)) != NULL);
}
if (one_string == NULL) handle_error (ERROR_BAD_CRSE_DESC_FILE, curr_file_name);
free (one_string);

/****+ Look for two consecutive newlines using the fastest implementation I could think of, ***+*/
/***** The bitwise-and test outputs PALSE 1% of the time. */

last_char = NEWLINE - 1;

while ({(curr_char = getc{sp->source)) != EOF)
if ((curr_char & last_char) == NEWLINE)
if (curr_char == NEWLINE)
if (last_char == NEWLINE) break;
else last_char = curr_char;
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else last_char = curr_char;
else last_char = curr_char;

if (curr_char == EOF)} break:
} /**+*+ End of Main Loop ****#/

if (status = Stream close(sp)) return (status);

if (status = Stream_close (null_source_sp)) return (status);

if ((*cd = (CrseDesc **) realloc (*cd, curr_crse_desc_idx * sizeof (CrseDesc *))) == NULL)
return (ERROR_ALLOC_FAIL);

*cd_count = curr_crse_desc_idx;
return(ERROR_NONE) ;

/* *rw hkwEw P L T Y AN *h

rwrew R L

whwi* CrseDesc_unparse **rrsrrrw

EEERTNY

R A N R AR R RN R R RN T I RN N R AR AN AR RN AR RN IR RIRNR TR R AIR RO RN RN )

char * CrseDesc_unparse (CrseDesc * cd. Boolean should_return_result)

(

Jrrnnw

***** Requires : - none
#wxx* Modifies : - stdout

#**¥» Effects

[T

bbbt - Exits via handle_error if error is incurred.
lt.ﬁt/

char * c = NULL;

int status = ERROR_NONE;

if (should_return_result) (

handle_error (ERROR_NOT_YET_IMPLEMENTED,

Returns NULL.

If should _return_result is TRUE, returns a newly allocated string representation of cd.
Else, prints a string representation of cd to stdout.

"trying to execute CrseDesc_unparse with should_return_result = TRUE®);

} else (

status = printf (UNPARSE_LABEL "$s\n®, "Number®,

¢ = CrseNumbexSet_unparse {cd->number, TRUE) ) ; freel(c);
status = printf (UNPARSE_LABEL "$s\n®, "Name",

cd->name) ;
status = printf (UNPARSE_LABEL "$s\n", "Former Number",

¢ = CrseNumbersSet_unparse {cd->former_number, TRUE)) ; free(c);
status = printf(UNPARSE_LABEL "$s\n®, "Same Subject As",

c = CrseNumberSet_unparse {cd->same_subj_as, TRUE)) ; free(c);
status = printf(UNPARSE_LABEL "$s\n", "Meets With*,

¢ = CrseNumberSet_unparse (cd->meets_with, TRUE)) ; free(c);
status = printf(UNPARSE_LABEL "%s\n", "Prerequisites",

c = CrseNumberSet_unparse (cd->prerequisites, TRUE)) ; free(c);
status = printf(UNPARSE_LABEL *%s\n®, "Subject Level®’,

¢ = unparse_subj_level {(cd, TRUE)) ; free(c);
status = printf(UNPARSE_LABEL "$s\n", "Term Offered",

c = unparse_term_offered (cd, TRUE)) ; free(c);
status = printf (UNPARSE_LABEL “$s\n®, "Units®,

¢ = unparse_units (cd, TRUE)} ; free(c);
status = printf (UNPARSE_LABEL "%s\n", "Pass/Fail?",

¢ = unparse_pass_fail (ed, TRUE)) : free(c);
status = printf (UNPARSE_LABEL "%$s\n", "H-Level",

¢ = unparse_h_level {cd, TRUE)) ; free(c);
status = printf(UNPARSE_LABEL "$s\n®, *GIR Fulfillment®,

¢ = unparse_GIR_fulfillment {cd. TRUE)) ; free(c);
status = printf (UNPARSE_LABEL "$s\n®, "Repeatable for credit?*,

¢ = unparse_repeatable_for_credit {cd, TRUE)) ; free(c);
status = printf (UNPARSE_LABEL "$s\n*, °"No additional credit for",

¢ = CrseNumberSet_unparse {ed->no_add_credit_for. TRUE)); free(c):

status = printf ("$s\n®,LINE_120);
if (status < 0) handle_error (ERROR_PRINTF_FAIL.
return (NULL);

"executing CrseDesc_unparse®);

/ * Wk ke RARR AR R RRRRENR
L2223 - * KERRARRRRNRRNRSE - Ty * ARRA AN
O T LT TS * * *x /
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II.E. CrseNumber.c

,Q'.i..l.'.'."'t wRENN LA A Al ] )

wxwe* Ganeral Info **+ L2 2] AR RS

LA d 2l - LA s 2] - -

Iy

#weas pile : CrseNumber.c

hh

*#*#* Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95

el MIT Master of Engineering in Electrical Engineering and Computer Science '95
LR S 244

#wxe+t Background

: This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,

wrwww designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
hhbidd under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

hhhid See main.c for a more complete description of AAA.

P

ke This file contains the source code for the CrseNumber datatype.

LA 2 2]

#*2%* Compiling Env : gcc ~ansi -pedantic -c CrseNumber.c¢

rreve
#**+» Code Status : 1.0.0 WIP
***x* Lagt Modification Date & Time : April 27, 1995
whhhd
A2l 2l ) * WERH RN LA - e TRRAA TN TR wRn * LA A AL A4 * -
#**#+* Qverview of Datatype . FRERRERAN
* . (222222222222 AR E RN
LAl 12

***+* An instance of this datatype corresponds to a course number in a particular context (i.e., list).

wwwwn

«wx** This datatype has two . The ber ' is simply the human-readable string

wwex* representation of the course number. The ‘rel_to_next' component indicates the course number's

#*%*+* relation to the next course number in the context.
wrraw

*+*** Suppose that a prequisite list for a course X is (8.01, 18.02). That list would correspond to two

#axw & CrgeNumber instances, say A and B, as follows:

LA R L 2]
hhahdohd A.number = 8.01
enawn A.rel_to_next = CRSE_NUMBER_REL_TO_NEXT_AND
E22 1)
R B.number = 18.02
LT B.rel_to_next = CRSE_NUMBER_REL_TO_NEXT_NONE
W
R w R RENRN R - * ,hkww
LAA 2 2] Operations on Datn:ype * ok R A2 2222222 22222222222 ] * »
wREE AR R R R AR AR AN R R RN TR A R R AN RN R AR RANNR KRR RRNRRARRNA RTINS
wrwnw
ww#*+ CrseNumber * CrseNumber_copy (CrseNumber * cn)
Rk wR
+**++ Requires : - none
**+++ Modifies : - none
#w+++ Effects : - Returns a copy (newly allocated) of cn.
LX2 L)
EEAE 222 LA 23 LR R A R e A A e AR 2 e 22 2] whhh R * ik whdw *¥ *
L2 21
####** int CrseNumber_free (CrseNumber * cn)
wanwe
##%** Requires :@ - none
*xwx* Modifies : - cn
#vv++ Effects : - Frees all memory associated with cn, including cn itself.
warue - Returns ERROR_NONE.
L2222l
REARY * T ww * - * LA S 2]
AR EW
w#xew inr Cr cmp  (Cr ber ** cnl, Cr ber ** cn2)
wreww
#*%** Raquires : - Both *cnl and *cn2 are NULL Cr b i es.
#++¢wv Modifies : - none
+»+*w Effects : - Compares the string representations sl and 82 of *cnl and *cn2.
wrnw - Returns < Q if sl < 82
rwrnn = 0 if 81 = 82
wane > 0 if 81 > 82
wwwEN - The comparison is not just lexicographic. For example, this function would return >, given
wrwas 18.01 and 5.60.
ew e+ Bugs : - Por prefixed courses, it does a simple strcmp, instead of comparing the numeric
e suffixes correctly.
L2 22l
- * LI 322222 )
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rRwEn

**~+* Boolean CrseNumber_similar (CrseNumber * cnl, CrseNumber * cn2)

WA
e**+% Requires :
wtwer Modifies :

wwesrv Bffects
o

Both cnl ber and cn2
none

Returns TRUE if cnl->number and cn2->number are equal, in the eyes of strcmp.

are non-NULL strings.

- w *w kRN R L2 2 2]
RERwh
*#wx* CrseNumber * CrseNumber_parse (char * n, OneNumCode r)
PP
ws4u* Requires : - r is one of CRSE_NUMBER_REL_TO_NEXT_ ENUM.
##++* Modifies : - none
wwewxt Bffects : - Creates a new CrseNumber cn.
et - Sets cn.number to n, and cn.rel_to_next to r.
okl - Returns cn.
bbbl - Exits via handle_error if any error is incurred.
ke
» crawn e
RhAN
#w*+* char * CrseNumber_unparse (CrseNumber * cn, Boolean should_return_result)
PrITTS
*»*++ Requires : - cn is a non-NULL CrseNumber
*v++v Modifies : - stdout
#+we+ BEffects : - If should_return_result is TRUE, returns a string representation of cn.
wekEx - Else, prints a string representation of cn to stdout. Returns NULL.
bl - Exits via handle_error if error is incurred.
waenn
AR AN * kT NEXF RN rERRERER hew
(222 23] - * hw LAL AR 22 2] .hw rhwrhwh
LE ] - 2222222222222 2222 22 2] ) LL 23 /
/'v - wr " - WARERAARANANI RN L
LE a2 2 Heﬂder Piles LAl * - EE2 X222 22l - *ERW L
EES SRR3R 2222222 ) W - xww * - - w Rk L4 le
#include <stdio.h> /* FILE */
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <X11/Xlib.h>
#include <X11l/Xutil.h>
#include "constants.h® /* MNO_STRINGS_IN_BUFFER */
#include "primitive_datatype_reps_constants.h"
#include "table_constants.h*®
#include "error_and_trace.h"
#include *primitive_datatype_reps.h*
#include “"datatype_reps.h*
#include “externs.h* /* dfs */
#include °"prototypes.h* /* handle_error */
/*ﬁﬁﬁ'!t...t.tl'.ﬁ.."' - LR 2 2]
#x*#* CrgeNumber_copy * LTI P22
LA 2 L] LA 2] e IR 22l * /
CrseNumber * CrseNumber_copy (CrseNumber * cn)
{
""i.
#w*** Requires : - none
wewwx Modifies : - none
+exw* Effects : - Returns a copy (newly allocated) of cn.
QQ'-'/
if (¢cn == NULL) return (NULL);
else return (CrseNumber_parse (cn->number, cn->rel_to_next)):
}
,-tﬁ"""."“'""t‘.i"‘l"..R".. AR RANRN * kA
rheww c:se“umber free RERRERTATCREN * LA LA 24 * *
R . whN ta 222222222 R RN /

int CrseNumber_free

(
Iﬁﬁ*ﬁt
*%*x* Requires
*xw++ Modifies

*wxvw Bffects
e R

(CrseNumber * cn)

= none
- cn

- Frees all memory associated with cn, including cn itself.

- Returns ERROR_NONE.
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wbwn)

free (cn->number) ;

free(cn);

return (ERROR_NONE);
)

VAL 2] e - (23 "

*#*¥¢ CrgeNumber_cmp Ty * kR RANE LA 222

AEERRETRTRANE

int CrseNumber_cmp (CrseNumber ** cnl, CrseNumber ** cn2)
(
Jurnnn
#*x** Requires : - Both *cnl and *cn2 are non-NULL CrseNumber instances.
w+«** Modifies : - none
*xe+x Effects : -~ Compares the string representations sl and s2 of *cnl and *cn2.
bbb - Returns < 0 if sl < 82
bk =0 if s1 = 82
hdaloided > 0 if 81 > 82
hhddod ~ The comparison is not just lexicographic. For example, this function would return >, given
wrAwR 18.01 and 5.60.
**www Bugs : - Por prefixed courses, it does a simple strcmp, instead of comparing the numeric

*rwnn suffixes correctly.
wxwww,

char strl(MLO_CRSE_NUMBER] ;
char  str2[MLO_CRSE_NUMBER] ;
char * prefixl = NULL;
char * prefix2 = NULL;
char * suffixl = NULL:
char * suffix2 = NULL:

prefixl = (*cnl)->number;
prefix2 = (*cn2)->number;

if (isalpha(*(prefixl)}) (
if (isalpha(*(prefix2))) return (strcmp(prefixl, prefix2));
else return (1);
else {
if (isalpha(*(prefix2))) return (-1);
else {
strcpy(strl, prefixl);
strcpy(str2, prefix2);
prefixl = strtok (strl, " AFHLMWUTI");
suffixl = strtok (NULL, "-"*);
prefix2 = strrtok (str2, ".AFHLMWUTI");
suffix2 = strtok (NULL, "-*);
if (atoi(prefixl) != atoi(prefix2)) (
if (acoi(prefixl) < atoi(prefix2)) return (-1);
else return (1);
) else return (strcmp(suffixl, suffix2));
}}

~

RN R R AR R R AR R AR AN R R R AR TN SRR RS ER RN R SRR T AR TR wRARRkRA R

*#swt+ CrgeNumber sSimilar **wwswwsaw w

B T e T Y ) -

Boolean CrseNumber_ similar (CrseNumber * cnl, CrseNumber * cn2)

{
/Iﬁ't'
#*x%* Requires : - Both cnl- and cn2- ber are non-NULL strings.
wewwxs Modifies : - none
#wxwe Effects : - Returns TRUE if cnl->number and cn2->number are equal, in the eyes of streomp.
'!'ll/
if (!strerp(cnl->number, cn2->number)) return (TRUE);
else return (FALSE);
}
I W *
*ww** CrgeNumber_parse AR SRR RERR
ERTREE
[o} i * C; ber_ _parse (char * n, OneNumCode r)
(
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Jrwnen

#w#** Requires : - r is one of CRSE_NUMBER_REL_TO_NEXT_ENUM.

#waev Modifies : - none

#w#wx Bffects : - Creates a new CrseNumber cn.

weaww - Sets cn.number to n, and cn.rel_to_next to r.
bbbt - Returns cn.

bbb ddd - Exits via handle_error if any error is incurred.
LTy

CrseNumber * cn = NULL;
if (dfs{CRSE_NUMBER__PARSE_ARGS_ENTRY)) printf(*CrseNumber_parse : Entering : n = $s\n*®, n):

if ((cn = (CrseNumber *) malloc(sizeof (CrseNumber))) == NULL)
handle_error {ERROR_ALLOC_FAIL, "executing CrseNumber_parse");

if {(cn->number = (char *) malloc((strlen{(n) + 1) * sizeof(char))) == NULL)
handle_erxor (ERROR_ALLOC_FAIL, "executing CrseNumber_parse‘);

gtrepy (cn->numberx, i) ;

cn->rel_to_next = r;

if (dfs{CRSE_NUMBER__PARSE_ARGS_EXIT])

printf (*CrseNumber_parse : Exiting : cn->number = %s..... cn->rel_to_next = %d\n®, cn->number, cn->rel_to_next);

return {(cn};

}
/i.i'l'- -w LA A4 LA * L2221 22
hhhd C:samber_unpa:se * kv rhw Ry - * »*
ELE L2 2 23222222222 ERRRANAANRAATANRS AR REY /
char * CrseNumber unparse (CrseNumbexr * cn, Boolean should_return_result)
{
/!..'t'
w*+«** Requires : - cn is a non-NULL CrseNumber
«ws«s Modifies : - stdout
#weax+ BEffects : - If should_return_result is TRUE, returns a string representation of cn.
ranaw - In this case, the return value *must not* be freed. 1If it is, the CrseNumber will be
bt destroyed.
wkn - Else, prints a string representation of cn to stdout. Returns NULL.
it - Exits via handle_error if error is incurred.
Aww LA N
int stactus = 0;
if (should_return_result) (
if (! stremp (cn->number, POI_CODE) ) return (POI_STRING);
else if (!strcmp(cn->number, EQUIV_CODE)) return (EQUIV_STRING);
else return (cn->number);
}
else {
if (!stremp (cn->number, POI_CODE) ) status = printf(POI_STRING);
else if (!strcmp(cn->number,EQUIV_CODE)) status = printf(EQUIV_STRING);
alse status = printf("$s*, cn->number);
if (status < 0) handle_erxor (ERROR_PRINTF_FAIL. *executing CrseNumber_unparse®);
return (NULL);
)
}
SR AR R e ceww
v na -
- Rk * * * ww - - rhw w* - * LA w/
ILF. CrseNumberSet.c
F Ak dded LA 222 A s s s s il ) *h *
thewE General mfo R E R RN RN *
whwhd et e W ok e o - kh hw
L2222
wxrwv File : CrseNumberSet.c
RR W
##*w*+ Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95
wwhw MIT Master of Engineering in Electrical Engineering and Computer Science ‘95
PoreTs
#xw++ Background : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
bbbt designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
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bbb under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

bl See main.c for a moxe complete description of AAA.

hhdww

bbbl This file contains the source code for the CrseNumberSet datatype.
L2222

s*x** Compiling Env : gce -ansi -pedantic -c¢ CrseNumberSet.c

LA 22 2]

#raws Code Status : 1.0.0 WIP

#ewwe Lagt Modification Date & Time : April 27, 1995

eweww

LA 2 S]] w whww Rkwk . - *
LA AL L) °vervie' Of Dntucype AR RRAN AR IR NS » AL A2 - .l
AR AR AL AR S ARl Al A Al Rl d Al il iRl il Ad ittt

o

ve*++ An instance of this datatype corresponds to a set of course numbers.

L2 20

#x%#w Thig datatype has two P s. The S' @ ts is an array of pointers to CrseNumber instances
#**+» yhich comprise the set represented by the instance. The 'count’' component is the cardinality of the set.

R

®exx+ Por example, the set of courses {8.01, 18.02) would correspond to the CrseNumberSet instance cns, where:

Awwww

el cns.count = 2

raren ens bers(0] = C: ber corresponding to 8.01
trenn cns b [1] = cx ber corresponding to 18.02
weanw

*#~#% Note that the CrseNumber instances maintain context information. See CrseNumbex.c for details.
A

AR RN AR RN AR T AN AT AR TR AR AT RN TR AR II TR NS ARRARRA AR TN RR RN R T r
wrwhn °perntxnns on Dacatype KRR AN AN AN AR Rtk w i d -
e T anwe * ewn
LA A 2]
wetw+ CrseNumberSet * CrseNumberSec_copy (CrseNumberSet " cns)
LA 221

#*4*% Raquires : - none
wksx+ Modifies : - none
wx#x* Effects : - Returns a copy (newly allocated) of cns.

L2222
s s
LA X2 L]
#ew** int CrseNumberSet_free (CrseNumberSet * cns)
AW NR

*w=#%* Requires : - none
*wwx* Modifies : - cns
wxxw* Pffects : - Frees all memory associated with cns., including cns itself.

whwwe - Returns ERROR_NONE.

wrwww

kRO RER * EAANRRA ST EACRNTATNRRRR * Rk L LA LA 2] LA
nHWhR

**wwx int CrseNumberSet_insert (CxrseNumb * cns, Cr * ¢en)

wrwrn

**w** Reguires : - none
#awex Modifies : - cns

wsx*« Effects : - Inserts cn into cns at the end.

waww - Increments cns->count

habidd - Returns ERROR_NONE.

Rk

EA2 2222222224l LA A4 AR R AN A AR RN R AT RN R TR NIRRT RN TR R RN AN RA TR bbb AT R bbb d
ERHw

*ww#* int CrseNumberSet_ d (CrseNumb * cns, Cr ber * cn)

W R

**x¥% Requires : -
wewws Modifies : -

wewsw pffects : -
e

ARRRRRE SRR R AR AT RN SRRy wkhn
L2220

*®*+wx+ Boolean Cr berSet_is, ik (CrseNumber * cn, CrseNumbexrSet * cns)
L2 2223

***¥* Requires : - none
#wwx* Modifies : - none

+w»wew Effects : ~ Returns TRUE if one of the CrseNumber instances in cns is same as cn, from the eyes of

arman CrseNumber_similar. Return FALSE otherwise.

tkwew

RAER AR AT RRRARRAR R AR RS LA 22 2] - -
LAl 2 ]

#»*++ Boolean CrseNumberSet_satisfies (StudPrefs * sp, CrseNumberSet * taken, CrseNumberSet * req,

wRERE CrseNumberSet * satisfied_by)
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v
*w*we Requires : -

sxwew Modifies : -

wswwe pEffects : - Returns TRUE if the courses in taken satisfy the courses in req; FALSE otherwise.

whwww - Also returns the subset of taken which satisfy the courses in req in satisfied_by (newly

wEwew allocated.)
LA 2 2

- - B e hAn » T

whaww

ww**+ Boolean satisfies_recur (StudPrefs * sp, CrseNumberSet * taken, CrseNumberSet * req,
rreny CrseNumberSet * satisfied by, int index)

ek

swwxs INTERNAL ONLY

e

P2 L T T R SR SR ST S waEww L]

kXN EE

#*w** int CrseNumberSet_parse (Stream * sp. CrseNumberSet ** cns)

P

w#u#** Requires : - none

w#s+++ Modifies : - sp, cns

##+++ Effects : - Parses the course number set at the beginning of sp and returns the resulting course
whkEn numbers set in cns.

raww - Returns EOF if it is tered at an ptable position.

ks -

Returns ERROR_NONE if no errors occurs.

bkl - Otherwise, may return ERROR_ALLOC_FAIL or ERROR_BAD_CRSE_DESC_FILE.

el - Note that whatever was in *cns at entry is destroyed.

LA RS

D R L T T L L L T e »
T2 T s

##*xx char * CrseNumberSet_unparse (CrseNumberSet * cns. Boolean should_return_result)

L2222

*w*** Requires : - none
*xw*x Modifies : - stdout

*x*#x Effects : - If should_return_result is TRUE, returns a newly-allocated string representation of cns.

wuwww - Else. prints a string representation of cns to stdout. Returns NULL.

wHRRER - Exits via handle_error if error is incurred.

rman

AP RN ART TR AN AR L L2222 2] L 22 LA A SRR 22222222 a2 d st ssdldsd]
Py

***+* yoid CrseNumberSet_unparse_X (Env * env, CrseNumberSet * cns. int tab)

whren

##¥** Requires : -~
*x**x Modifies : -
#wxwe pPffects : -
e

*w - * - 22222222222 ] ] *

ook

ww*¥% int CrseNumberSet_validate (CrseNumberSet * cns)

P

*#*+* Requires : - none

#wwax Modifies : - stderr

*xwawx pffects : For each course in cns, checks to see if its number is longer than 7 characters.

kA - If one is found, prints an error message and the unparsed course number to stderr, and returns
wwwwn ERROR_COURSE_NUMBER_LONGER_THAN_? .
habadodeded - Else, returns ERROR_NONE.
et
b ke **
e AR TR IR AR T TR T IR T AN AT RN AN AR RA RN RN N * w - » 4 *
* www ..'/
/ * e hhwd
.;'t' Heﬂder pileg * * * - ”* * AAARN AT E IR AR AN AR IR A TR RN R RN IR d D
rewaan » * rreww ke An wraw *

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <X11/X1lib.h>
#include <X11/Xutil.h>

#include "constants.h* /* MLO_ */
#include “"primitive_d: Pe_reps_ .h*

#include "datatype_reps_constants.h® /* CRSE_NUMBER_REL_TO_NEXT_, TERM_OFFERED_ */
#include "table_constants.h* /* NO_CRSE_NUMBER_ */
#include *error_and_trace.h” /* error and trace */
#include *primitive_datatype_reps.h*

#include “datatype_reps.h* /* CrseNumberSet */
#include "prototypes.h” /* function prototypes */

Appendix : Source Code // I Datatypes // ILF. CrseNumberSet.c 63



#include "externs.h* 1% CrseNumberSpecProgfrefixes, CrseNumberSuffixes */

VARAER) ERER AR L L e * R T T e e
**%+* Drotypes of Internal FUNCLIONS *¥F X aXxaddsdadwswadbrr s eahntnbns AEEREKEK
R T T T T T T T T ey Hohhhh /

static Boolean satisfies_recur (StudPrefs *, CrseSet *, CrseNumberSet *, Boolean, CrseNumberSet *. int);

FARA R A ] dkh e e e Il
*xxwk CrgeNumberSet_Copy ** ¥ %A akkka Rtk x kAN A XA kAN kAN R Ak E b ¥k h#hk *
ke Kk R AT E P T T 2 /

CrseNumberSet * CrseNumberSet_copy (CrseNumberSet * cns)
£

YAEZ XS

®##*+* Requires : - none

#ww*x% Modifies : - none
wax** Effects : - Returns a copy (newly allocated) of cns.
tl*t*l

CrseNumberSet * retval = NULL;
int i = 0;

if (cns == NULL) return (NULL);

retval = (CrseNumberSet *) malloc (sizeof (CrseNumberSet)):

retval->count = cns->count;

retval->members = (CrseNumb **) calloc (cns->count, sizeof(CrseNumber *));

for (i = 0: i < cns->count ; i++) retval-> bers[i] = Cr _copy (cns (i1

return (retval);

[RARERRRR SRR AR AR Ak L2 24 P T I T

*hnwk OCrseNumberSet free *rrrrkkrdhddhhdhhdhdwhnrnnihhnsshn

L e R e Iy

int CrseNumberSet_free (CrseNumberSet * ¢ns)
{

/*ti‘t

*k*** Requires : - none

«x%%+ Modifies : - cns

*x*x*+ Effects : - Frees all memory associated with cns, including cns itself.
hebdaiaed ~ Returns ERROR_NONE.

Ehwhw )

int i = 0;

if {cns == NULL) return (ERROR_NONE):

for (i = 0; i < ecns->count; i++) CrseNumber_free(cns->members{i]):
free (cns->members) ;

freelcns);

return (ERROR_NONE) ;

/I-t'k*t**i‘tt**ttI‘ﬁi**ii**‘*i'(*ii*iii'liii‘t‘ilﬂﬁ'tiiiii'.'ﬁ'i'l"i"*‘ * * * ** * * * * * * *
a*txs CrgeNumberSet_insert *#***w D L T T R T R T T T T e ST
AR A A kAR RN R AR I A ANA R I A AN R R AN Ak ko hr bbb a bbbk ok bk whh * * * * * * *kk /]

int CrseNumberSet_insert (CrseNumberSet * cns, CrseNumber * cn)
{

,ﬂﬂﬁ*ﬁ

#**** Reguires : - none

w#***x Modifies : - cns

**»*x» Effects : - Inserts cn into cns at the end.

kel - Increments cns->count
ko kk - Returns ERROR_NONE.
Q‘I!R’t/

if (dfs[CRES_NUMBER_SET__INSERT_ARGS_ENTRY])
printf ("CrseNumberSet_insert : Entering : cn->number = $%s...cns->count = $d\n®,cn->number, cns->count);

(cns->members) [cns->count++] = cn;

if (dfs[CRES_NUMBER_SET__INSERT ARGS_EXIT])
printf (*CrseNumberSet_insert : Exiting : cn->number = %s...cns->count = %d\n",cn->number, cns->count);

return (ERROR_NONE) ;
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AR e I R e e e E L T )

* * LTI
#hrrk CrgeNumberSet_eXpand **hk ks dkd kb dd hdd o h bk btk kb bk r A kR Ak R R RN kAR AR AN R R R AR R AR IR R IR R R AR AR AR RRAh

L T e 2 * LR LL Y]

int. CrseNumberSet_expand (CrseNumberSet * cns, CrseNumbexr * on}
{
if ((cns->members = (CrseNumber **) realloc (cns->members, (++cns->count) * gizeof (CrseNumber *))) == NULL)
return (ERROR_ALLOC_FAIL);
cns->members [cns->count - 1] = ¢n;
return (ERROR_NONE) ;

PR A L el
*hkkk CrgeNUMbEr _Set _is Member * * s da stttk Nk kR R N A O AR A N R R A R R Ak R A AR R R kAR ARk R AR R AR RN RR

AR AR R A R R R A A R A e e Ly

Boolean CrseNumberSet_is b (CrseNumber * cn, CrseNumberSet * cns)
{

NREELL

*#*w4+ Requires : - none

**%«#* Modifies : - none

*xx*x% Effects : - Returns TRUE if one of the CrseNumber instances in cns is same as cn, from the eyes of
bbbl CrseNumber_similar. Return FALSE otherwise.

Anwwny

int i = 0;

EBoolean retval = FALSE;

if (dfs[CRSE_NUMBER_SET__IS_MEMBER_ARGS})
printf{*"CrseNumberSet_is_member : Checking membership of %s.\n". cn->number);

if lcns != NULL)
for (i = 0;: i < cns->count ; i++) if (CrseNumber_similar(cn. cns->members[i])) { retval = TRUE; break: )

if (dfs[CRSE_NUMBER_SET__I1S_MEMBER_ARGS] )
printf("CrseNumberSet_is_member : Returning %s.\n*. Boolean_unparse (retval, TRUE)):

return (retval);

AR L ey ERXE I KRN RNR LA I L ik

xkkkx CrseNumber_Set _SatiSfies FFhkd ik dhhddhrrk kAt kA ok kAN N r A AN A A RN R R R R RN R AR R R AR AR R AN AR AR AR AR AR AR AR h
b Y]

Boolean CrseNumberSet_satisfies (StudPrefs * sp, CrseSet * taken, CrseNumberSet * req,
Boolean build satisfied by, CrseNumberSer ** satisfied_by)

{

/k*ﬂ * W

***%+ Requires : -

#*sx+ Modifies : -

*#+x+ Effects : - Returns TRUE if the courses in taken satisfy the courses in req; FALSE otherwise.

ek ke - Also returns the subset of taken which satisfy the courses in req in satisfied_by (newly
hhdd i allocated.)

1\'*'**/
Boolean retval = FALSE;

if (req == NULL) return (TRUE):
else if i(reg->count == () return (TRUE);

if {build_satisfied_by) (
*satisfied by = (CrseNumberSet *) malloc (sizeof (CrseNumberSet));
(*satisfied_by)->count = 0;
(*satisfied_by)->members = (CrseNumber **) calloc (MNO_CNS_IN_SET, sizeof(CrseNumber *));
retval = satisfies_recur (sp, taken, req, build_satisfied_by, *satisfied_by, 0);
if ((*satisfied by)->count == 0) CrseNumberSet_free {*satisfied_by);
else (*satisfied by)->members = (CrseNumber **) realloc ((*satisfied_by)->members,

({*satisfied by)->count * sizeof(CrseNumber *)));

return {(retval);

} else return (satisfies_recur (sp, taken. req, build_satisfied_by. NULL, 0));

}

A T * * R R L L L R T 2 S e,

**kkx CrgeNumber _Set _SatiSfies _reour * At kvt adwd ik d ke dd A r kb A A kAR A kAR Rk R A bk kR Ak kA RNk kR kR Rk Rk dkk Rk kdkd
R

i b e T T T Ty
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Boolean satisfies_recur (StudPrefs * sp, CrseSet * taken, CrseNumberSet * req,
Boolean build_satisfied_by, CrseNumberSet * satisfied_by, int index)

CrseNumber * cn = NULL;
CrseNumber * cnl = NULL;

cn = reqg->members[index]:
switch (cn->rel_to_next) {

case CRSE_NUMBER_REL_TO_NEXT_NONE:
if (dfs[CRSE_NUMBER_SET__SATISFIES_RECUR]) printf(“satisfies_recur : None encountered.\n®);
if (!strcemp({cn->number,POI_CODE)) return (sp->overrxide poi):
if (CrseSet_is_member (taken, cn->number)) {
if (build_satisfied_by) CrseNumberSet_insert (satisfied_ by, CrseNumber_copyicn));
return (TRUE);
} else return (FALSE);

case CRSE_NUMBER_REL_TO_NEXT_ RANGE:
if (dfs[CRSE_NUMBER_SET__SATISFIES_RECUR}) printf(*satisfies_recur : Range encountered.\n®');
cnl = reg->members [++index];
switch (cnl->rel_to_next) {
case CRSE_NUMBER_REL_TO_NEXT _NONE:
if (CrseSet_is_member (taken, cn->number)) {
if (build_satisfied by) CrseNumberSet_insert (satisfied by, CrseNumber_copy(cn)):
if (CrseSet_is_member (taken. cnl->number)) {
if (build_satisfied_by) CrseNumberSet_insert (satisfied_by. CrseNumber_copy(cnl));
return (TRUE);
} else return (FALSE);
)} else {
if (CrseSet_is_member (taken, cnl->number))
if (build_satisfied_by) CrseNumberSet_insert (satisfied_by. CrseNumber_copy(cnl));
return (FALSE):
}
case CRSE_NUMBER_REL_TO_NEXT_ RANGE:
handle_error (ERROR_RANGE FOLLOWED_BY_RANGE, “executing CrseNumbexSet:satisfied_recur");
case CRSE_NUMBER_REL_TO_NEXT_AND:
if (CrseSet_is_member (taken, cn->number)) {
if (build_satisfied_by) CrseNumberSet_insert (satisfied_by, CrseNumber_copy(cn));
if (CrseSet_is_member (taken, cnl->number)) {
if (build_satisfied by) CrseNumberSet_insert (satisfied by, CrseNumber_copy(cnl));
return (satisfies_recur (sp, taken. req, build_satisfied_by. satisfied_by, index + 1));
} else return (FALSE);
} else {
if (CrseSet_is_member (taken, cnl->number))
if (build_satisfied by) CrseNumberSet_insert (satisfied by, CrseNumber_copy(cnl));
return (FALSE);
}
case CRSE_NUMBER_REL_TO_NEXT OR:
if (CrseSet_is_member (taken, cn->number)) {
if (build_satisfied by) CrseNumberSet_insert (satisfied_by. CrseNumber_copy(cn));
if (CrseSet_is_member (taken, cnl->number}) {
if (build_satisfied by) CrseNumberSet_insert (satisfied_by, CrseNumber_copy(cnl));
while icnl->rel_to_next == CRSE_NUMBER_REL_TO_NEXT_ORi
cnl = req->members [++index]:
switch (cnl->rel_to_next) {
case CRSE_NUMBER_REL_TO_NEXT_NONE:
return (TRUE);
case CRSE_NUMBER_REL_TO_NEXT RANGE:
handle_error (ERROR_NOT_YET_IMPLEMENTED, “encountering Range in CrseNumberSet:satisfied_recur');
case CRSE_NUMBER_REL_TO_NEXT AND:
return (satisfies_recur (sp, taken, req, build_satisfied by, satisfied_by, index + 1)};
}
} else return (FALSE);
} else {
if (CrseSet_is_member (taken, cnl->number))
if (build_satisfied_by) CrseNumberSet_insert (satisfied by, CrseNumber_ copy(cnl));
return (FALSE):

case CRSE_NUMBER_REL_TO_NEXT _AND:
if (dfs{CRSE_NUMBER_SET__SATISFIES_RECUR]) printf(*satisfies_recur : And encountered.\n");
if (CrseSet_is_member (taken, cn->number)) {
if (build_satisfied_by) CrseNumberSet_insert (satisfied_by, CrseNumbex_copy(cn));
return (satisfies_recur (sp, taken, req, build_satisfied by, satisfied_by, index + 1));
} else return (FALSE):
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case CRSE_NUMBER_REL_TO_NEXT OR:
if (Adfs[CRSE_NUMBER SET__SATISFIES_RECUR]) printf('satisfies_recur : Or encountered.\n®);
if (CrseSet_is_member (taken, cn->number)) {

cn.

1 = cn;

while (cnl->rel_to_next == CRSE_NUMBER_REL_TO_NEXT_OR}
cnl = reqg->members[++index];

switch (cnl->rel_to_next) {

case CRSE_NUMBER_REL_TO_NEXT_NONE:
if (build_satisfied by) CrseNumberSet_insert tsatisfied_by. CrseNumber_copy(cn));

return (TRUE);

case CRSE_NUMBER_REL_TO_NEXT_RANGE:
handle_error (ERROR_NOT_YET_IMPLEMENTED, *encountering Range in CrseNumberSet:satisfied recur*®);

cage CRSE_NUMBER_REL_ TO_NEXT_AND:
if (build_satisfied by) CrseNumberSet_insert (satisfied_by, CrseNumber_copy(cn)):
return (satisfies_recur (sp. taken, req, build_satisfied by, satisfied_ by, index + 1));

}

}
else return (satisfies_recur (sp, taken, req, build_satisfied_ by, satisfied by, index + 1));
}
}
/iﬁ‘ti'll'ii'ﬁ'fﬁﬁ!i**ﬁ*1'*'.l"Qii**t*ﬁﬁﬁ***'**'**i’ﬂi"i*'ﬁi‘tiﬁt *
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int CrseNumberSet_parse (Stream * sp, CrseNumberSet ** cns)

{
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Requires
Modifies
Effects

Notes

none
sp, cns

Parses the course number set at the beginning of sp and returns the resulting course

numbers set in cns.

Returns EOF if it is encountered at an acceptable position.

Returns ERROR_NONE

if no errors occurs.

Otherwise, may return ERROR_ALLOC_FAIL or ERROR_BAD_CRSE_DESC_FILE.

Note that whatever

This code is rather hairy and full of assumptions and leaps-of-faith. Thus, it is very heavily

was in *cns at entry is destroyed.

documented. I hope it helps.

The parsing is based on the premise that there are the following types of course number sets:

Type # Type Name Typical Instance
1 Null NULL_CN_SET (i.e., --)
2 Prefixed Singleton MAS 7310
21M 240
3 Prefixed Range MAS 961-964
4 Suffixed Singleton 6 UR
5 General Case Singleton 8.01
6 General Case Range 6.001-6.002

Note the subtle difference between Type 3 and Type 6. For Type 3, only the starting point
has the prefix, which indicates the department. For Type 6, both starting and ending points
are fully qualified. This is not always true in the files put out by the Registrar's. So,
some massaging of the input files will be inevitably necessary.

There are two cases whose treatment may be seen as exceptions from the general strategy:

Exception A :

Exception B :

Exception C :

Exception D :

We incur this exception when instead of a valid course number, we encounter
OR_LIST_DELIMITER {i.e., *or"!

We incur this exception when we process the two MIT courses whose names
begin with a number, and therefore defy our parsing strategy. These
courses are 4.641 (“19th-Century Art") and 4.651 (*20th-Century Art").

We incur this exception when instead of a valid ber, we
POI_INITL or POI_INITZ (1.e.. “Permission® or *permission®). 1In this case,
we parse this *"course" as POI_CODE.

We incur this exception when instead of a valid course number, we encounter
EQUIV1 or EQUIV2 (i.e., “Equivalent® or "equivalent®). 1In this case,
we parse this “course* as EQUIV_CODE.

- This function may be “properly" exitea in the following circumstances:
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ki Proper Exit A : At the beginning of the Main Loop, when we are looking for the beginning
el of a course number, we encounter an EOF. In this case. we deduce that
ikl we have reached the end of the input streams and quit

el This case very rarely happens.

ook e o

ol Proper Exit B : The course number we are looking at is the NULL_CN_SET (i.e., "--").
hahdd Here, we free cns and return ERROR_NONE.

*hkh ok

bl Proper Exit C : We realize that the first character of the string we are looking at is
*kkkx not a number, and that the string does not fit one of the special cases
o in which a course number begins with a letter. Thus, we deduce that we,
EEwak in fact, are not looking at a course number. So, we push the string in
bbb unused and exit This case is by far the most common route of exit
wrwws tabout 99%) .

ok

kbl Proper Exit D : We deduce that the course number we are examining is of Type 4. Since
whwww we assume that Type 4 course numbers can only occur as singletons

i (i.e., not in a or-delimited, comma-delimited, etc. lists), we exit.
hladied This case is rare iabout 1%).

hwaw

blalloll Proper Exit E : What we thought was Type & turns out to be not. In this case, we just
rEERE push the strings into unused and exit, since what is not Type 4 cannot
KRR be either Type 5 ox 6. This case never actually occurs.

R**fﬁ/

PR R L L T L T T T T T T T Y

*xekt Local Variables ***arwwwwww
e T L Ty

P e T e T 2 2 i

chax * one_str = NULL; /* a single string read from the stream */
chax cn [MLO_CRSE_NUMBER] ; /* course number being built */
char prefix [MLO_CRSE_NUMBER) ; /* prefix for Types 2 & 3 */

char * token = NULL;
char * strptr = NULL;

/* used to hold the return value of strtok */
/* these two are used to share code... i don't know how else to say it */

int offset = 0;
int i =0; /* lev *
int status = 0; /* status of function calls =/

A

***%*> Punction Body

heh

Ea T T Y

2T s Ty kAR AR AR AR

R e T * * /

if (dfs[CRSE_NUMBER_SET__PARSE_TRACE]) printf("CrseNumberSet_parse : Entering.\n");
if ((*cns = (CrseNumberSet *) malloc(sizeof(CrseNumberSet)}) == NULL) return (ERROR_ALLOC_FAIL);
if (((*cns)->members = (CrseNumber **) calloc(MNO_CNS_IN_SET, sizeof (CrseNumber *))) == NULL) return(ERROR_ALLOC_FAIL);

(*cns)->count = 0;

VAR R A E S E e R PR R

HErRE Main LOOP ¥t t sk d sk h sk akkk kAR R KR AN R R Rk Rk R ARk Ak * Kk kkkhkk

L2 2 A e s L T L s

while (TRUE) {

if (Afs[CRSE_NUMBER_SET__PARSE_TRACE]) printf("CrseNumberSet_parse : At the top of Main Loop.\n");
if ((one_str = Stream_get (sp)) == NULL) {

AZEZ 22 a2 2 a s R A e s el L L T T Y P S S X 3
* Proper Exit A

*

* An EOF at this point indicates that we are at the end of a valid course description file. So, we

* wrap up *cns simply return EOF.
*

LR L L T L T T 13 * *

bty

if (dfs[CRSE_NUMBER_SET___PARSE_TRACE]) printf("CrseNumberSet_parse :

1f ((*cns)->count > 0)

if (((*cns)- bers = (Cr
return (ERROR_ALLOC_FAIL);

else return (EOF);

else {

CrseNumberSet_free (*cns);

*ens = NULL;

return (EOF);

Exiting via A.\n"};

**) realloc ((*cns)->members, sizeof(CrseNumber *) * (*cns)-»>count)) == NULL)
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if (dfs[CRSE_NUMBER_SET__ PARSE_TRACE]) printf(*CrseNumberSet_parse : Processing the string $%s.\n®, one_str);

if (!strcmp(one_stx, NULL_CN_SET)) (

/ifi. * LA s 2 * * EAFRAA P ERN RS ETNRA AN TN EX T2 22223
* Type 1 : Null & Proper Exit B
-
* In this case, we have zero courses in the set. So. we free cns (which we allocated above! and
* return (ERROR_NONE} .
*
e ot e e e o e e ke ko - LA R LR AR S22 RS2 2] * * * R ﬁ'ﬁt‘rt,
if (dfs[CRSE_NUMBER_SET__PARSE_TRACE]) printf{"CrseNumberSet_parse : Type 1 detected.\n"}:
CrseNumberSet_free (*cns);
*cns = NULL;
free (one_str);
if (dfs[CRSE_NUMBER_SET__PARSE_TRACE]) printf("CrseNumberSet_parse : Exiting through B.\n");
return (ERROR_NONE) :
}
if ((!isdigit(*one_str)) || (!strncmplone_str. *21*, 2})) { /****» A bit of optimization. ***x*/
if (dfs(CRSE_NUMBER_SET__ PARSE_TRACE]) printf("CrseNumberSet_parse : Entering optimized section.\n");
/ LA A A X A A L s e R e e e e e a2t d

* Detecting Prefixed (Types 2 and 3)

* To check whether the course number at hand is one of these types, we compare the first string, now contained
* in one_str, with the elements of CrseNumberSpecProgPrefixes. If there is a match, then we deduce that we

* have one of these types.

R L e L T L T

for (i = 0; i < NO_CRSE_NUMBER_SPEC_PROG_PREFIXES; i++}
if (!strcmp(one_str,CrseNumberSpecProgPrefixes[i])) (

P L L T )

* Types 2 and 3 : Part I

*

Put the first string (contained in one_str) into cn.
Get one more string.

*
1

prefixes must be followed by another string.

* % *

* a hyphen, we deduce that we have Type 3. Otherwise, we deduce that we have Type 2.
*

If EOF was encountered, then we have an invalid course number in the file, since one of these special

Determine whether we have Type 2 or Type 3. by looking for a hyphen in the second string. If we do find

R Ty

if (dfs[CRSE_NUMBER_SET_ __PARSE_TRACE]) printf("CrseNumberSet_parse : Types 2 & 3 detected.\n*");
strcepy(cn, one_str);

free(one_str);

if ((one_str = Stream_get (sp)) == NULL)} return (ERROK_BAD_CRSE_DESC_FILE);

if (strchr(one_str. HYPHEN) NULL) {

PR L T T T )

» Type 3 : Prefixed Range : Part I

* - Save the prefix.

* - Get the starting point by fetching that portion of one_str preceding the hyphen.
* - Create the complete course number by concatenating the prefix and the fetched starting point.
* .

Create a new CrseNumber with CRSE_NUMBER_REL_TO_NEXT_RANGE as the second

* argument, to indicate that the relation of this CrseNumber to the next one is that the pair
* comprise a range.

* - Insert it into cns.

b e e e T T

strcpy (prefix, cn);

token = strtok(one_str,"-");

strcat(cn, token);

CrseNumberSet_insert (*cns, CrseNumber_parse (cn, CRSE_NUMBER_REL_TO_NEXT_RANGE)) :

AR R L A S EE 2 T T T R *

* Type 3 : Prefixed Range : Part II

+*
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* We now have to create a CrseNumber for the ending point of the range, but we note that one CrseNumber
* will have to be created for the Type 2 case as well. So, we capitalize on this by simply setting up
* the state to share the same code with Type 2.
*
.

The effect of the statements below is to make the processing below start at the character right past
* rhe hyphen, while setting cn to be equal to the prefix saved from above.

e e L]

strepy(cn, prefix);

strptr = NULL;

offset = strlen(token) + 1;
else {

—

A i

* Type 2 : Prefixed Singleton

*

* If there is no hyphen in one_str, then we simply have a singleton. So. we set up the state such that
* the processing below will start at the beginning of one_str.
¥*
>

kb ke w Rk hhhod ok * dwkh bk kb r bbb h *k ek ke Q*/
strptr = one_str;
offset = 0;
1
/'t!tt!*ttﬂktﬁtiﬁt'*it*""tﬂi'f*i'f1"'*&1*""",* LA L L 22 2
* Types 2 and 3 : Part II
N
* We now create a CrseNumber for the ending point of the range (if we are looking at Type 3)
* prefixed singleton tif we are looking at Type 2):
* - Examine (one_str + offset):
* - If there is a comma:
- - Fetch that portion between strptr and the comma.
* - Create the complete course number by concatenating that portion to en.
* - Create a new CrseNumber with CRSE_NUMBER_REL_TO_NEXT_AND as the second
* argument, to indicate that the relation to the next CrseNumber will be an "and" relation.
* - Else, if there is a semicolon:
* ~ Do the same as above, except that we fetch the portion between strptr and the semicolon.
b - Else, we simply fetch everything after strptr, and again do the same as above, except that
* this time, we make a new CrseNumber with CRSE_NUMBER_REL_TO_NEXT_NONE, to indicate that this
* CrseNumber does not have any relation with the next one. In fact. in this case, we expect the
* current CrseNumber to be the last to be inserted into the cns.
* - Proceed to the next iteration of the Main Loop.
M
R A AR AN AR AR A A AR AN P AR TR r RN A kb kvt e bk /
if (strchr(one_str + offset, COMMA) != NULL) (
strecaticn, strtok(strptr, COMMA_STR});
CrseNumberSet_insert (*cns, CrseNumber_parse {(cn, CRSE_NUMBER_REL_TO_NEXT_AND) ) ;
} else {
if (strchr(one_str + offset, SEMICOLON) := NULL) {
strcat(cn, strtok(strptr, SEMICOLON_STR));
CrseNumberSet_insert (*cns, CrseNumber_parse (cn., CRSE_NUMBER_REL_TO_NEXT_AND) ) ;
} else {
strcat(cn, strtok(strptr, "*));
CrseNumberSet_insert (*cns, CrseNumber_parse (cn, CRSE_NUMBER_REL_TO_NEXT_NONE));
}
}
free(one_str):
break;
}
if (i < NO_CRSE_NUMBER_SPEC_PROG_PREFIXES) continue:
if (!strcmp(one_str, OR_LIST DELIMITER)) (
AR A R L REXRAE
* Exception A
*
* In this case, the rel_to_next of the last CrseNumber we inserted into cns was incorrectly set to
* CRSE_NUMBER_REL_TO_NEXT_NONE. So, we fix it up, and we continue with the next iteration of the Main Loop.
LA AR A AL a Rt a2 A dd sl s el e E T R I Y R ey ww/
if (dfs[CRSE_NUMBER_SET__PARSE_TRACE}) printf(‘CrseNumberSet_parse : Exception A incurred.\n®);
freeione_str);
t ((*cns) ->members) [ (*cns)->count - 1))->rel_to_next = CRSE_NUMBER_REL_TO_NEXT_OR;
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continue;

}
} s****» End of optimization *****/
if (
(!stremp (one_str, "19th-Century*)) || [*wwwE 4 GQ1 wrEwwy
{!stxcmp (one_str, "20th-Century")) VAAALAEE W15 B AL LY

if

if

/%
"
-
-
-
"
*
*
-
-
-

-

it

) {

Itttt**'t'***‘*i*i*ﬁit*t*tii*i*i*iitittﬁt**tti'ﬁttiiiiiI!-nt!.tiii‘tiﬁ*t"t‘itiii*itttt‘*t!!*iiii*iii*t*tiiii*tti
* Exception B

”*

* In this case, we know we have already finished parsing the course number set, since we are into the course

* name portion. Thus, we save one_str in unused and exit the Main Loop.
*

R L T

if (dfs[CRSE_NUMBER_SET_ _PARSE_TRACE]) printf("CrseNumberSet_parse : Exception B incurred.\n");
if (status = Stream put (sp, one_str)) handle_error (status, "executing CrseNumberSet_parse");
tree(one_str);

break:

{
(!strcmp(one_stxr, POI_INIT1)) ||
(!strcmp (one_str, POI_INIT2))
» !

VAR AR A A 2 2 b g e e Y s X T s 22222222
* Exception C

*

* We parse these as POI_CODE.

* ??? we assume that POI always comes at the end
LR L R a2 e 22 RS 22222223 tt'ﬂ/

if (dfs[CRSE_NUMBER_SET _PARSE_TRACE]) printf(*CrseNumberSet_parse : Exception C incurred.\n");
free{one_str);

free(Stream_get (sp)); /*%wew of bbb

free(Stream get (sp)); /***%% jngtructor *whwk/

CrseNumberSet_insert (*cns, CrseNumber_parse (POI_CODE. CRSE_NUMBER_REL_TO_NEXT_NONE));

break;

(
(!stremp (one_stx, EQUIV1)) ||
(!{strcmp(one_str, EQUIV2))
) {

VAR R R L T e Y S T S S 222t

* Exception D
-
* We parse these as EQUIV_CODE.

* ??? we assume that EQUIV always comes at the end
*tit*ﬁ***t*tti!*f’i*'*!**tttﬁiiiii*itiniﬂiﬂtttiitlttttiliitttiﬁI’***tiﬁn*i*tiﬁﬁﬂ*ﬁ*ii'ﬂ'*t**iiﬂ***iiii**i*tiiiii/

if (dfs{CRSE_NUMBER_SET__PARSE_TRACE]) printf (*CrseNumberSet_parse : Exception D incurred.\n");
free(one_str);
CrseNumberSet_insert (*cns, CrseNumber parse (EQUIV_CODE, CRSE_NUMBER_REL_TO_NEXT NONE)) ;

break;
LA AR R A S S AR R A dd s T TR S R R ** *
Proper Exit C
Now, if the first character of one_str is not & digit, then we deduce that we are not looking at a valid
course number, and that we therefore must be done parsing the course number set. Thus, we save one_str
in unused, and exit the Main Loop.
Before we go, we make sure the rel_to_next of the last one was properly set to CRSE_NUMBER_REL_TO_NEXT NONE.
This is necessary, for example, for 1.125., whose preregs are "1.124J or Knowledge of C++". The "or" leads
us to believe that there is another course number coming, but there isn't.
ER R A2 A R 2 XL S 22 2] *deokwkok ok LA AR RS 2 22222222222 *hh wuiﬁ'*t****,
tlisdigit{*one_str)) {

if (status = Stream put (sp, one_str)) handle_error (status, "executing CrseNumberSet_parse®);
freelone_str);
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if ((*cns)->count > 0)

(((*cns) ->members) [ (*cns) ->count - 1])->rel_to_next = CRSE_NUMBER_REL_TO_NEXT_NONE;
if (dfs[CRSE_NUMBER_SET__PARSE_TRACE]) printf(*CrseNumberSet_parse : Exiting via C.\n");
break;

[T L e * * *

* Detecting Suffixed (Type 4) - Part I

%*

* To check whether the course number at hand is one of these types, we first see if strlen(one_str) is less
* than or equal to 2. This is a necessary but not sufficent condition for Type 4.

-

B L T L L T T 2 Y 2 Y 23 *hx 7

if (strlen(one_str) <= 2) {

AR L e L Y T I P e

* Detecting Suffixed (Type 4) - Part II

Now. we save one_str in cn, and then, to confirm that we have Type 4, we fetch one more string from the
streams. If EOF is returned, we have a bad input file. Otherwise, we compare that string to the elements
of CrseNumberSuffixes. If there is a match, we deduce that we have Type 4.

* % % 4

*

R R e e e A e R s ey

strcpy(cn, one_str):
free(one_str);
if ((one_str = Stream get (sp)) == NULL) return (ERROR_BAD_CRSE_DESC_FILE);
for (i = 0; i < NO_CRSE_NUMBER_SUFFIXES; i++)
if (!strcmp(one_str,CrseNumberSuffixes[i})) break;
if (i < NO_CRSE_NUMBER_SUFFIXES) {

R L L L L T T T T T T T T ey
/

* Type 4 & Proper Exit D
*

* This case is very simple. After creating the full course number by concatenating the second string

* {the suffix) to the first, we create a CrseNumber with CRSE_NUMBER_REL_TO_NEXT_NONE as the second argument.
* We then exit the Main Loop.
*

* We know that the course will have nothing following it. since these Type 4 courses always occur as

* singletons.
*

R e T T T Y SIS LS ] /

if (dfs(CRSE_NUMBER_SET__PARSE_TRACE]) printf (*CrseNumberSet_parse : Type 4 detected. Exiting via D.\n"):
strcat(cn, one_str);

free{one_str);

CrseNumberSet_insert (*cns, CrseNumber parse (cn, CRSE_NUMBER_REL_TO_NEXT_NONE)) ;

break;

else {

~

VAR A R L R 2 L R SRR TS

* Proper Exit E

Since it turns out that we were not looking at a Type 4, we save the strings we examined and exit the
Main Loop, since we are apparently done.

This exit never actually happens.

L R R L L e R S I T s

hK /
if (status = Stream put (sp, one_str)) handle_error (status, "executing CrseNumberSet_parse");
free(one_strx);
if (status = Stream put (sp, cn)) handle_error (status, "executing CrseNumberSet_parse");
break:
}
}
/ii*i!ii**i**ﬁﬁ*ﬁ LA AR AL RS IR 2 ek kokd

-

General Case (Types 5 and 6)

-

-

*

*

*

If we are still in this Main Loop, then we deduce that we have either Type 5 or 6. Processing here is

virtually identical to that in "Types 2 and 3 : Part II* above, except that when there is a range (Type 6},
" both ends will be fully valid course numbers.

**gg**incawwn*x*a***atu-**ﬁta*ttnt'qttta*'aga*'at*w**qv«ﬁi*a«*t--t*-ttttt-tuwt**tnwt*tnw*****tt*ttu*ta-t*taﬁ-i*tn/
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if (dfs[CRSE_NUMBER_SET__PARSE_TRACE]) printf(“CrseNumberSet_parse : Type 5 & 6 detected.\n"):

if (strchr(one_str, '-'} != NULL) {
token = strtok(one_str,"-*);
strcpy (cn, token) ;
CrseNumberSet_insert (*cns, CrseNumber_parse (cn. CRSE_NUMBER_REL_TO_NEXT_RANGE)) ;
strptr = NULL;
offset = strlen(token) + 1;
else {
strptr = one_str;
offset = 0;
}
if (strchr(one_str + offset, COMMA) != NULL) {
strcpy(cn, strtok(strptr, COMMA_STR));
CrseNumberSet_insert (*cns, CrseNumber_parse (cn, CRSE_NUMBER_REL_TO_NEXT_AND) ) ;
else {
if (strchr(one_str + offset, SEMICOLON) != NULL; {
strepy(cn, strtok(strptr, SEMICOLON_STR)):
CrseNumberSet_insert (*cns. CrseNumber_parse (cn, CRSE_NUMBER_REL_TO_NEXT_AND));
} else {
strcpy(cn, strtok(strptr, *")});
CrseNumberSet_insert (*cns, CrseNumber_parse {cn., CRSE_NUMBER_REL_TO_NEXT_NONE)) ;
}
}
free(one_str) ;

-~

-

)'***wﬁR'lll*lt**ﬁ*ﬂ***w‘l*** AT T TR TR RAT RN RSk R AR TR RT AR ATk h bk ko
#x*** End of Main Loop *****+ FErk TN whEkkhk R * ek kkk
A KK ERART IR AR AR ARk dhh *w KEURTR I LN ANRRT AN RTINS ﬁ'ﬁ'..t/

if (((*cns)->members = (CrseNumber **) realloc ({*cns)->members, sizeof(CrseNumber *) * (*cns)->count)) == NULL)

handle_errox (ERROR_ALLOC_FAIL, “executing CrseNumberSet_parse";:

if (dfs[CRSE_NUMBER_SET__PARSE_TRACE])
printf(*CrseNumberSet_parse : Exiting at bottom of function body with (*cns)->count = $d.\n®. (*cns)->count);

return (ERROR_NONE) ;

VAR R R e P R e LR R LR IS IaITT]
khkkk CrgeNUMDErSEet _UMNDarSe *Had s st kn st d ot bk ok A Ak Ak A A R ARk R AR h A RN RN R AR AR AN N IR RO R RN IR AR AR

e o e L LTy

char * CrseNumberSet_unparse (CrseNumberSet * cns. Boolean should_return_result)
{

/ii*',
**t++* Requires : - none
**#*+* Modifies : - stdout

**+x+ Effects : - If should return_result is TRUE, returns a newly-allocated string representation of cns.
Hakkk - Else, prints a string representation of cns to stdout. Returns NULL.
ek ok ke

- Exits via handle_error if error is aincurred.
whwrw

char buffer [MLO_BUFFER];
char * retval = NULL;

char * ¢ = NULL
int i =0;
int status = 0;

if (should_return_result) (
if (cns == NULL) strcpy(buffer, "NULL");
else {
if (cns->count == 0) strcpy(buffer, *--");
else {
strcpy(buffexr,“*);
for (i = 0; i < cns->count ; i++) (
strcat (buffer. CrseNumber_unparse(cns->members[i), TRUE));
switch ((cns->members{i})->rel_to_next) (
case CRSE_NUMBER_REL_TO_NEXT NONE : break;
case CRSE_NUMBER_REL_TO_NEXT_RANGE : strcat{buffer, “-*); break;
case CRSE_NUMBER_REL_TO_NEXT_AND : strcat(buffer, *; *); break;
case CRSE_NUMBER_REL_TO_NEXT_OR strcat(buffer. * or *); break:
}
11}
if ((retval = (char *) malloc (sizeof (char) * (strlen(buffer) + 1))) == NULL)
handle_error {ERROR_ALLOC_FAIL, "executing CrseNumberSer_unparse‘ ) ;
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strcpy (retval. buffer):
return (retval);
} else {
if tens == NULL) {
if (printf(*NULL") < 0) handle_error (ERROR_PRINTF_FAIL, “executing CrseNumberSet_unparse®);
} else {
if (ens->count == 0) {
if (printf(*--*) < 0) handle_error (ERROR_PRINTF_FAIL “‘executing CrseNumberSet_unparse"):
} else
for (i = 0: i < cns->count ; i++) {
¢ = CrseNumbexr_unparse{cns->members{i]. TRUE):
switch ((cns->members[i))->rel_to_next) (

case CRSE_NUMBER_REL_TO_NEXT NONE : status = printf{"%s*, c); break;
case CRSE_NUMBER_REL_TO_NEXT RANGE : status = printf(“%s-*. c); break;
case CRSE_NUMBER_REL_TO_NEXT_AND : status = printf(*%s: ", c¢); break:;
case CRSE_NUMBER_REL_TO_NEXT OR : statusg = printf(*%s or *, ¢); break:
}
if (status < 0) handle_error (ERROR_PRINTF_FAIL, “executing CrseNumberSet_unparse®);
}
}
return (NULL);
)‘

)

/***ﬁki**!****n!'t'tw'w*'t'***ii*'*,"*it*ttt'*i*i*rv*iﬁ*t-"i***ii"'*l****i *w LA *kkn khkkkthw
whRNN cIseN“mbersE:_“nparse_x * FRERHRNRT IR * *k
LR 2 R R R 22 a2 R 2R R R R d s s T Y2 ) whw L2 /

void CrseNumberSet_unparse_X (Env * env, CrseNumberSet * cns. int tab)

{
char * ¢ = NULL;
char buffer [MLO_BUFFER];

int status = 0;

int i = 0;

if (cns == NULL) Display_print_string_at_x_of_cl (env, *NULL", tab);

else {

if (cns->count == 0) Display_print_string_at_x_of cl (env, *--", tab):
else {
Display_print_string_at_x_of_cl (env, "", tab);
for (i = 0; i < cns->count ; i++) {
¢ = CrseNumber_unparse (cns->members([i], TRUE):
switch ((cns->members{i])->rel_to_next) {
case CRSE_NUMBER_REL_TO_NEXT_NONE : status = sprintf(buffer, "%s; ", c); break;
case CRSE_NUMBER_REL_TO_NEXT_RANGE : status = sprintf(buffer, c); break;
case CRSE_NUMBER_REL_TO_NEXT_AND : status = sprintf(buffer, c); break;
case CRSE_NUMBER_REL_TO_NEXT_OR : status = sprantf(buffer, "%s or *, c); break;
}
if (status < 0) handle_error (ERROR_SPRINTF_FAIL, “executing CrseNumberSet_unparse");
if (Display_print_string (env, buffer) == ERROR_OUT_OF_BOUNDS) {
Display_print_string_and_nl (env, **);
Display_print_string_at_x_of_cl (env, buffer, tab):

111

}

/ii***i***t*i**tti****tf*****ia****'iii**titii&ﬁiﬁi***ﬁﬁ*'*iiti*iqii'ii'ﬁl‘l'i'i'w-w-w *w kRN
ek o CrseNUmberSet_validate LA AR R AR A R R A Y Y Y T Y Y Y 2 2 2 2 22 2] * LA 2222 2]

ttf*«*Qttt*tnlnﬂtii*ia**lk*tﬁ*ﬁt*ttt.t*ltlt*Qtﬁ’ittwtitiﬁtt*wt*wﬁ*it*!w*tQ**tiittﬁ!*iiittt!..Q.wti’ﬁi!'ﬂ*ﬂ*iiw*iit"**/

int CrseNumberSet_validate {(CrseNumberSet * cns)

(

/ttw*-

**x*+* Requires : - none

*#*w*x Modifies : - stderr

**x++ Effects : - For each course in cns, checks to see if its number is longer than 7 characters.

bl - If one is found, prints an error message and the unparsed course number to stderr, and returns
ek ERROR_COURSE_NUMBER_LONGER_THAN_7 .

krk o - Else, returns ERROR_NONE.

LX)
int i = 0;

if fcns == NULL) return (ERROR_NONE);
for (i = 0; i < cns->count; i++)
if (strlen((cns->members(il)->number) > 7) {
fprintf(stderr, "$%-10s: ¥***¥¥*++* POGGTBLE ERROR ***+*~*x*+\n" (cns->members[i])->number);
return (ERROR_COURSE_NUMBER_LONGER_THAN_7) :
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}
return (ERROR_NONE);

VAR R e L e T T
e L Y

Fede e e ek ek e ek s ke e e e R R Rk kR R Rk Rk )

II.G. CrseSet.c

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/X1lib.h>

#include <X11/Xutil.h>

#include "constants.h*

#include "table_constants.h”
#include *error_and_trace.h*
#include “"primitive_datatype_reps_constants.h*
#include *primitive_datatype_ reps.h"
#include *"datatype_reps.h*

#include "prototypes.h"

VA A A A R A e e e T I LTy

CrseSet * CrseSet_create (UShort capacity)

(
CrseSet * retval = NULL;
if ((retval = (CrseSet *) calloc (1. sizeof(CrseSet))) == NULL!}
handle_error (ERROR_ALLOC_FAIL, “executing CrseSet_create*);
else (
retval->members = (char **) calloc (capacity, sizeof(char *));
retval->count = 0;
retval->capacity = capacity;
return (retval);
}
}

ke e e R R e LY

CrseSet * CrseSet_new (char * strs[])
{
CrseSet * retval = NULL;
int count = 0;
int i = 0;
while (strcmp(strs[count], "END")) count++;
retval = CrseSet_create(count);
for (i = 0 ; i < count ; i++) retval->members[i) = strs[i];
retval->count = count;
xeturn (retval};

JREKRE KA IR KRR RRRRA RN * L L R e 2

wrwan)

CrseSet * CrseSet_copy {(CrseSet * cs)

{
CrseSet * retval = NULL;
int 1 = 0:
if i(cs == NULL) return {(NULL});
retval = CrseSet_create(cs->capacity) :
for (i = 0 : 1 < cs->count ; i++} {
retval->members(i] = (char *) malloc ((strlen(cs->members(i]} + 1) * sizeof (char));
strcpy (retval->members[i], cs->members[i];;
}
retval->count = cs->count;
return (retval);
}

/ﬁ*k*****i*tit*i!i‘**it*kttt****t*.n**i!ttt*ttit-t*-tﬁtiiit't'**Qt**ttttt*it*tiitttiittti*i'ﬁ!***ﬁ**t*ﬁ**it**tit*ﬁiit**/

void CrseSet_resize (CrseSet * c¢s, UShort new_size)
{
cs->capacity = new_size;
cs->members = (char **) realloc (cs->members, sizeof(char *) * new_size);
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void CrseSet_free (CrseSet * cs)
{
int i = 0;
if (cs == NULL) return;
for (i = 0 : i < cs->capacity ; i++) free (cs->members[i]):
free (c¢s->members);
free (cs):

FAR R T T2 T HRERIARKN |

void CrseSet_insert (CrseSet * cs, char * crse)

{
if ((cs->count + 1) > cs->capacity) handle_error (ERROR_CAPACITY_FULL, “executing CrseSet_insert®);
cs->members[cs~>count] = {char *)} malloc ((strlenicrse} « 1! * sizeof(char));
stropy (cs->members[cs->count++], crse);

}

/i!**‘k*i*****ﬂi**ﬁtﬁt hhkw LA 2222 SRR RSl sl t) * ek wddoh b /

Boolean CrseSet_is_member (CrseSet * cs, char * crse)
{

int i = 0;

for (i = 0 ; i < cs->count ; i++)

if (cs->members([i) (0] == crse[0)})
if (cs->members[i) [1) == crse[1])
if (cs->members([i] [2] == crse[2]}
if (!strcmp(cs->membersfi], crse)) return (TRUE):
return (FALSE);

PR A R e e e L e L S s S Ll i ety

int CrseSet_index (CrseSet * cs, chaxr * crse)
{

int i = 0;

for (i = 0 ; i < cs->count ; i++)

if (cs->members[i] [0] == crse[0])
if (cs->members(i][1l] == crse[l])
if (cs->members[i] [2] == crse[2])
if (!strcmp(cs->members([i]., crse)) xeturn (i):
return {-1);

FAR R R R L R e e e R L e A R e A R I Il Y

CrseSet * CrseSet_merge (CrseSet * csl, CrseSet * cs2)
{
CrseSet * retval = NULL;
int i = 0:
if (csl == NULL) return (CrseSet_copy(cs2));
else if (cs2 == NULL) veturn (CrseSet_copyicsl));
else {
retval = CrseSet_create(csl->capacity + cs2->capacity);
for (i = 0 ; i < csl->count ; i++) (
retval->members{i} = (char *)} malloc ({strlen(csi->membersii]) + 1) * sizeof (char)):
strcpy (retval->members([i], csl->members[i]);
}
for (i = 0 ; i < cs2->count ; i++) {
retval->members[csl->count + i] = (char *) malloc ((strlen(cs2->members[i]) + 1) * sizeof (char));
strepy lretval->members[csl->count + i], cs2->members([i]):
1}
retval->count = csl->count + cs2->count;
return (retval):

PR L e 3 FRRXEREN ]

void CrseSet_append (CrseSet * csl, CrseSet * cs2)
{
int 1 = 0;
if (es2 == NULL) return;
if (csl == NULL) handle_error (ERROR_CANNOT APPEND_TO_NULL. “executing CrseSet_append");
if (i1cs2->count + csl->count) > csl->capacity) handle_error {ERROR_CAPACITY_FULL, “executing CrseSet_append");
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for (i = 0 ; i < cs2->count ; i++) {
csl->members(csl->count + il = (char *) malloc ((strlentcs2->members(i]) + 1) * sizeof (char));
strepy (csl->members([csl->count + i}, cs2->members(i]):

}

¢sl->count += cs2->count;

PR R L e e iy

CrseSet * CrseSet_subtract (CrseSet * csl, CrseSet * cs2)
{
J***** Computes cSl -~ Cg2 ***x+,
CrseSet * retval = NULL;
int i = 0;
if (ecsl == NULL) return (NULL);
if (cs2 == NULL) return (CrseSet_copy(csl));
retval = CrseSet_create(csl->capacity);
for (i = 0 : i < csl->count ; i++) {
if (!CrseSet_is_member(cs2, csl->members[i])) {
CrseSet_insert (retval, csl->members[i]):
1}

return (retval);

VA R R e e L e T e LTy

CrseSet * CrseSet_remove_similar (CrseSet * ¢s, CrseDesc ** zds, UShort cds_count)

{
CrseSet * retval = NULL;
char * e = NULL;
CrseDesc * cd = NULL;
int i, 3;
retval = CrseSet_create(cs->capacity);
for (i = 0 : i < cs->count ; i++)
if (!CrseSet_is_member (retval, cs->members[i])) {
cd = CrseDesc_search (cs->members[i], cds, cds_count);
if (cd == NULL) handle_error {ERROR_UNIDENTIFIED_CRSE_NUM, "executing CrseSet_remove_similar");
if (cd->same_subj_as == NULL) {
CrseSet_insert (retval, cs->members[i]);
continue;
}
for (j = 0 ; j < {cd->same_subj_as)->count ; j++) {
¢ = ({cd->same_subj_as)->members{j])->number;
if (CrseSet_is_member{retval. c)) break;
}
if (j == {cd->same_subj_as)->count) CrseSet_insert {retval, cs->membersfi]):
1)
return (retval):
}

L e LY

CrseSet * CrseSet_get_synonyms (CrseSet * cs, CrseDesc ** cds. UShort cds_count)

{
char * e = NULL;
CrseDesc * cd = NULL;
int i, j;
CrseSet * retval = NULL;
retval = CrseSet_create(1000); /* ??? needs to be resized later. */
for (i = 0 : i < cs->count ; i++) {
cd = CrseDesc_search (cs->members(i], cds, cds_count);
if (cd == NULL) handle_error (ERROR_UNIDENTIFIED_CRSE_NUM. "executing CrseSet_get_synonyms");
if (cd->same_subj_as != NULL) {
for (j = 0 ; j < (cd->same_subj_as)->count ; j++)
CrseSet_insert (retval, ((cd->same_subj_as)->members[j))->number);
1}
CrseSet_resize (retval, retval->count):
return (retval);
}
/ttﬁ'**il*iﬁt*w***t**t'*.’"*' whhkhk ok w ok wan ook ok

* ThEERNER wvr/
void CrseSet_augment_with_synonyms (CrseSet * cs, CrseDesc ** cds, UShort cds_count)

{
CrseSet * temp = NULL:
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temp = CrseSet_get_synonyms (cs, cds, cds_count):
CrseSet_resize (cs, cs->capacity + temp->capacity):
CrseSet_append (cs. temp):

CrseSet_free (temp);

PR L e e L e et et *® * * ddrdkhh wxy

UShort CrseSet_get_units (CrseSet * c¢s, CrseDesc ** cds, UShort cds_count. Boolean * encountered_units_arranged)
{
CrseDesc * cd = NULL;
Ushkort retval = 0;
int j:
*encountered_units_arranged = FALSE;
for (j = 0 ; j < cs->count ; j++) {
cd = CrseDesc_search(cs->members([j}, cds, cds_count);
if (cd == NULL) handle_error (ERROR_UNIDENTIFIED_CRSE_NUM. "executing CrseSet_get _units"):
if (cd->units_arranged) *encountered_units_arranged = TRUE;
else retval += cd->total_units;
+
return (retval);

/ * R L L

void CrseSet_sort (CrseSet * cs)
(
gsort {{(void *) cs->members, cs->count, sizeofichar *).
(int (*) {(const void *, const void *)) strptr_cmp);

P AR e L Ty *k f

int CrseSet_parse (FILE ** fp, CrseSet ** result)

(
Stream * S = NULL;
CrseNumberSet * cns = NULL;
int status = 0;
int i = 0;

S = Stream new (*fp);

if ((status = CrseNumberSet_parse (S, &cns)) != ERROR_NONE) return (status);

*fp = Stream_end (S);

*result = CrseSet_create(cns->count);

for (i = 0 ; 1 < cns->count ; i++) CrseSet_insert (*result, (cns->members([i])->number);
return (ERROR_NONE);

AR Ah A A b e i R e e e L e L

void CrseSet_unparse (CrseSet * cs, Boolean srr)
{
int i = 0;
if (srr) handle_error (ERROR_NOT YET IMPLEMENTED, ‘executing CrseSet_unparse with srr = TRUE®);
else {
if (e¢s == NULL) printf("NULL");
else for (i = 0 ; i < cs->count : i++) printf("$s ", cs->members(i]);

P A i e g T e Ty

veid CrseSet_unparse_X (Env * env, CrseSet * set, int tab)
{
int i = 0;
char buffer [MLO_BUFFER];
if (set == NULL) Display_psx (env. °"NULL", tab);
else i
if (set->count == 0) Display_psx (env, "--*, tab).
else {
Display_psx (env, "". tab);
for (3 = 0: i < set->count ; i++) (
if (i < (set->count - 1)) sprintf(buffer, "%s; *. set->members(i]):
else sprintf(buffer, “$s". set->mempers|i));
1f (Display_ps (env, buffer) == ERROR_OUT_OF_BOUNDS!
Display_psn senv, *");
Display_psx (env, buffer, tab);
533}
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IL.H. Degrees.c

Fad R L T e e T
LR e o B 2. Y - R R R L T e

L T T T Y

RN

wwkrs File : Degrees.c

drdkden

w#w*i* Author : Dae-Chul Sohn. MIT Bachelor of Science in Computer Science, '95

carnn MIT Master of Engineering in Electrical Engineering and Computer Science ‘95
e rkon ok

*#**+* Background : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
ool designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
rwrw under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

FhwE R See main.c for a more complete description of AAA.

ko

Arwew This file contains the source code for the Degrees datatype.

cxkn

*¥*¥* Compiling Env : gcc -ansi -pedantic -c Degrees.c

LA s 2 24

*txx+ Code Status : 1.0.0 WIP
*w#*%* Last Modification Date & Time : April 27, 1995
oA

R L R L T T R L R R R R R R R s ]

*xt*x Querview Of Datatype ****#wws R e Y * * *xn TRKKEEK N
R e R e L L L L Y T T T L T T )
dwkkx
*rEEn
*wkk

R R e L L L T T YT T T T 22t 3 d it L]

ik °perati°ns on Datutype LA R R AR e TSR s 2] TR h kN *w LR 222 2T )
R T r I R I T T I T T I I T TIT™™,
E2 2 2

***** int Degrees_free (Degrees * D)

Yok ok ok

***+* Requires : - none

**%%+ Modifies : - D

*+*+x Effects : - Frees all memory associated with D, including D itself.

bl - Returns ERROR_NONE.

LA A A

L e L e P e Y e S SRR T ]
ek ek

#*#*** int Degrees_parse (char * buffer, OneNumCode type, Degrees ** D)

ok ok

****+ Requires : -

*#**x+ Modifies : - D

*xxrx BEffects - ~
Erkwer

* L2 22T R L T T T T T 2 * rww * RRER * *x

et

****v char * Degrees_unparse (Degrees * D, Boolean should_return_result)

P

w***x Requires : - D 1s a non-NULL Degrees instance.

wx**x Modifies : - stdout

w=x*» Effects : - If should_return result is TRUE. returns a string representation of D.

il - Else, prints a string representation of D to stdout. Returns NULL.

ki - Exits via handle_error if error is incurred.

rann

AR A AR R A A A A L Y T 2 2222 22222 IS * * *
wxEEw

##**** yoid Degrees_unparse X (Env * env, Degrees * D, AcadProgs * AP, int tab)

Bk dkekn

**k%% ReqQuires : -

**#%x Modifies : - D

#x+w* Effects : -

Wkl de
lt*w't****ti*ﬁ*tﬁ*t.ttl**t******t*tiﬁt"'tt*ﬁtittiiﬁtiﬁt't*‘*ﬁ'w*t'*t****iittﬁﬁﬁﬁitt*'***w**i**t**i******ti***!*iﬁi*tt
ﬂ**t#ti*ﬁiﬁh**iiiiiﬂ****k**RI*i!'*iitt**iit*i’l**ttii*****i*iinﬂitﬁ*ttni‘*"i*'tt*ﬂti*ﬂﬂttﬁ**tﬂ*i*i*ii*ﬁti'i'**ﬂ***lii

it*t*ti***tttt**tt"t'!l**tf***titiiiiﬂi*t*hiittbtt*titiitr-t-t*tt**ii*ﬁttti*itii!1ii!!l*t*ti*******x**titi*ﬁitt******,

Y i il N L T T T T T L L L L Y
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Y L T T T */

#include <stdio.h> /* FILE */
#include <stdlib.h>

#include <string.h>

#¥include <X11/X1lib.h>

#include <X11/Xutil.h>

#include “constants.h* /* MLO_ONE_STRING */
#include “*primitive_datatype_reps_constants.h*

#include "datatype_reps constants.h" /* DEGREE_TYPE_ A¥
#include *table_constants.h* /* APF_ A

#include *error_and_trace.h*
#include *primitive_datatype_reps.h*

#include "dacatype_reps.h* /* Degrees *
#include *prototypes.h* /* handle_error *7
#include "externs.h" /* dfs *

PA R e L L T T T
R Y g N R

R R e e e R e e T Ly

int Degrees_free (Degrees * D)
{
Jhhrrn
** 4%+ Requires : - none
w#+*x Modifies : - D
**#+** Effects : - Frees all memory associated with D, including D itself.
waran ~ Returns ERROR_NONE.

ey
free (D->members):

free (D);
return (ERROR_NONE) ;

PR L L L e e R e e e e s ey

*RHAF DEGrEeS_DALSE *X AN AN AN AN KRN NN AR AR AR C R RIS ATk ARk kAR R bR d

P T T Y * R R L Y]

int Degrees_parse (char * buffer, AcadProgs * AP, OneNumCode type, Degrees ** D)
{

R

%##¥%*%* Requires : -

**¥x+ Modifies : - buffer, D

#*w*> Effects : -
wxnAny

char * ¢ = NULL;
VeryShortNum i = 0;
int cat = 0:

*D = (Degrees *) malloc (sizeof(Degrees)):;

(*D) ->type = type;

(*D) ->members = (VeryShortNum *) calloc (MNO_DEGREES, sizeof(VeryShortNum));
(*D) ~>count = 0;

switch (type) {

case DEGREE_TYPE_MAJOR: cat = APF_MAJORS ; break;

case DEGREE_TYPE MINOR: cat = APF_MINORS_SCI_ENG ; break;

case DEGREE_TYPE_CONC : cat = APF_CONCS : break;
default : return (ERROR_INVALID_DEGREE_TYPE) :

if ((c = strtok(buffer, ":\0%)) != NULL) {
do {
while (*c == SPACE) c++,;
for (i = 0 ; i < (AP->categories{cat])->count ; 1++)
1f (!strempic, (AP->categories[cat])->members([i]): {
(*D) ->members( { {*D)->count)++] = i;
break:;
¥
1f (i == (AP->categories[cat])->count) {
if (type != DEGREE_TYPE_MINOR) return (ERROR_INVALID_DEGREE_NAME) ;
alse {
for (i = 0 ; 1 < (AP->categories[APF_MINORS_HASS))->count : i++}
if (1stromp(c, (AP->categories[APF_MINORS_HASS])->members(i]))

-
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{*D)->members{ ( (*D) ~>count)++] = MNO_MINORS_SCI_ENG + i;
break;
}
if (i == (AP->categories{APF_MINORS_HASS])->count) yreturn (ERROR_INVALID DEGREE_NAME) ;
1)
} while ((c = strtok(NULL, ":\0")} != NULL);
(*D) ->members = (VeryShortNum *) realloc ((*D)}->members. ((*D)->count * sizeof(VeryShortNum))):
)} else free {{*D)->members);

return (ERROR_NONE);

A L e T
*XRET DAGreeS_UNDPATSE **hrrkahdrrh ket kA Rk kAR AR R R R Rk F AR R RN AR AR TR R AR AR AR AR AR R AR RRRRRA R IR RRAA NN

LR T L L L L Y

char * Degrees_unpaxse (Degrees * D, AcadProgs * AP. Boolean should_return_result)
{
/**t"*
w**¥% Requires : -~ D is a non-NULL Degrees instance.
**xxx Modifies : - stdout
***++ Effects : -~ If should_return_result is TRUE, returns a string representation of D.
il - Else, prints a string representation of D to stdout. Returns NULL.
bbbl - Exits via handle_erxor if error is incurred.
***It/

int cat = 0;
int i =0;

if (should_return_result)

handle_error (ERROR_NOT_YET IMPLEMENTED, "executing Degrees_unparse with should_return_result = TRUE");
else {

switch (D->type) {

case DEGREE_TYPE_MAJOR: cat = APF_MAJORS ; break;

case DEGREE_TYPE MINOR: cat = APF_MINORS_SCI_ENG : break:

case DEGREE_TYPE_CONC : cat = APF_CONCS ; break;

default : handle_error (ERROR_INVALID_DEGREE_TYPE, "executing Degrees_unparse®);

for (i = 0 ; i < D~>count ; i++) {
if (D->type == DEGREE_TYPE_MINOR) {
if (D->members[i] < MNO_MINORS_SCI_ENG)
printf("%$s; ", (AP->categories[cat])->members(D->members(i]]);
else
printf(*%s; ", (AP->categories[APF_MINORS_HASS])~->members[D->members[i] - MNO_MINORS_SCI_ENG]):
} else {
printf(*$s; *, (AP->categories[cat])->members[D->members(i]]};

)]
return (NULL):

AR A e e I s T LRI 1]

HRNHN DegreeS_UNDPALSE_X **rhkk ki h itk b i ah ek a s an b ik RS b wk * REEIREREREIENN

* 12222 e T TR P S T e T *k /

void Degrees_unparse_X {(Env * env. Degrees * D, AcadProgs * AP. int tabj
{

int cat = 0;

int i = 0;

char buffer [MLO_BUFFER]:

if (D == NULL}) { Display print_string_at_x_of_cl {(env, °"NULL", tab); return; )}
else if (D->count == 0} { Display_print_string_at_x_of _cl (env, "--", tab); return; }
else Display_print_string at_x_of_cl (env, "", tab);

switch (D->type)
case DEGREE_TYPE_MAJOR: cat = APF_MAJORS ; break:
case DEGREE_TYPE_MINOR: cat = APF_MINORS_SCI_ENG :
case DEGREE_TYPE_CONC : cat = APF_CONCS . break;
default : handle_error (ERROR_INVALID_DEGREE_TYPE, "executing Degrees_unparse_X*);

for (i = 0 : i < D->count ; i++) {
if (D->type == DEGREE_TYPE_MINOR) {
if (D->members{i] < MNO_MINORS_SCI_ENG)
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sprintf (buffer. "$s; ", (AP->categories[cat])->members|D->members(i]]);
else
sprintf(buffer.“$s: *. (AP->categories[APF_MINORS_HASS])->members[D->members(i] - MNO_MINORS_SCI_ENG]);
} else {
sprintf (buffer, "%s; ", (AP->categories[cat])->members{D->members(i]]);
]
if (Display_print_string (env, buffer) == ERROR_OUT_OF_BOUNDS} {
Display_print_string_and_nl {env, "");
Display_print_string_at_x_of_cl (env, buffer, tab):

PA e e g e e T e
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I1.I. Display.c

/tw*'t**ﬁ'i*tt'*n*ﬁwtt#l*t"*tnnﬁ*iﬂ'*ﬁta*i*ttiﬂtliRniitn.itnnhitnliQittt'ititi*-.iinitiititiiiii*ii'i*t.iii'iiii.i**it
e ve e e Gmeral Info kA hh kb h Ak kAR AR AR r Rk
E2 22 A2 2 2 a2 2 X a2 e R R T Yy
e ke ki
*uwk¥* Pile : Display.c
L2 2 22
*kk*x Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, ‘95
FEENE MIT Master of Engineering in Electrical Engineering and Computer Science ‘95

KEHER

*+#%* Background :+ This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,

Frkkk designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
il under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

whEEN See main.c for a more complete description of AAA.

ko

b This file contains the source code for the Display datatype.

ok okk ok

*x*** Compiling Env : gcc -ansi -pedantic -c¢ Display

ek ok

#*+#+ Code Status : 1.0.0 WIP
****+ Lagt Modification Date & Time : April 27, 1995
*kekodkr

R A L L L T T T T T T T T T ey

ArRAN OUerview Of DALAtyDEe *** v awddd nma kv h kb ke kN kI h AR AR AN T F R RN AR RN RN NN ® * L T
R R L L L L T N Y T T L L ]
EETTEY
EETE L
e
LR R L L T e T ey R LR I I I
*rkkd ODErAtiOnS ON DAtatype ***d s s wdhhhuha b b d bbb kb b dh bbbk w bk kb bk bk h kAR RN A R AR A N R AR N R ARk R d AR R Rk h N h ek
L e L LR R R R L LR T T T Ty T TR L 2% T U L R P P uru P,
wrREY
XTI Ts
R R R R L L T T T Y T RS L T L)
R R L L 2 L L T P R I T T S e e arey

bbb bbb bbb bbb i bbb A b bbb e R R T L T LYY

AR R R e e R T I I T Y I T S e I R IR LT I
LR Y Te -l A o - R R L e e ST I L LTIy

bbb Y]

#include <stdio.h>

#include <string.h>

#include <X11/Xlib.h>

#include <X11/Xutil.h>

#include <Xil/Xatom.h>

#include “constants.nh*

#include "primitive_datatype_reps_constants.h*®
#include "table_constants.h”
#include “error_and trace.h*
#include *primitive_datatype_reps.h*
#include “datatype_reps.h*

#include “prototypes.h’

AR T e Y * * A R R T L T L R R R P P R PNy G

**kxx% Protypes of Internal FunCLions ***hddwkaddmhwdhhkmdhhhwkhbkmo ke m ke kot Aok b ok oo b b o b b ook ok ook ok ook ok ok ok ok ok ok ok ok o ok o ot ot o e o o

e e e T T
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static int print_string_general (Env *, char *, int. int, Boolean):

/ L L T T )

i i R e T Y
*¥%+% DigDIAY CIEate **** X hmadd ki a N ek kRN kN h KR AR SRR AR TS AN AR T W RSN bW ok Tk

ek e AR e ARk e e e e S o o e e e e e R R R R R R kR ARk kR kR Rk Rk

wvoid Display_create (Env * env)
{
XSizeHints size_hints;
XEvent event;

env->the_display = XOpenDisplay (NULL) ;

/>
env->black = WhitePixel (env->the_display, DefaultScreenienv->the_display)):
env->white = BlackPixel ienv->the_display, DefaultScreenienv->the_display));

wy

env->black = BlackPixel (env->the_display, DefaultScreen(env->the_display));
env->white = WhitePixel (env->the_display, DefaultScreen(env->the_display)):

env->the_window = XCreateSimpleWindow (env->the_display. /***** This call generates a CreateNotify event. **¥¥x/
DefaultRootWindow (env->the_display! .
0, 0, WINDOW_WIDTH, WINDOW_HEIGHT,
WINDOW_BORDER_WIDTH, env->white, env->black):

size_hints.width = WINDOW_WIDTH; /***** rhese two (width and height) are obsolete bbb
size_hints.height = WINDOW_HEIGHT: /***** but should be set anyway for compatibility with old wms ***xx%/
size_hints.base_width = WINDOW_WIDTH;

size_hints.base_height = WINDOW_HEIGHT:

size_hints.min_width = WINDOW_WIDTH;

size_hints.min_height = WINDOW_HEIGHT;

size_hints.max_width = WINDOW_WIDTH;

size_hints.max height = WINDOW_HEIGHT;

size_hints.flags = USSize | PMinSize | PMaxSize:

XSetStandardProperties (env->the_display, env->the_window,
WINDOW_TITLE, WINDOW_ICON_TITLE, None, /***** no icon pixmap for now *****/
NULL, 0, /x*xx+ arqgy and arge bbby
&size_hints);

¥SelectInput {(env->the_display, env->the_window,
ExposureMask | ButtonPressMask | ButtonReleaseMask) :

XMapRaised (env->the_display, env->the_window);
XNextEvent (env->the_display, &event); /***** process the CreateNotify event to make window appear. **#+*/

P L L Y Y Y T SRR 2 R I

ek ek i initi i R R Y Y 2 2 2222y
Display_initialize

T'***'t******'*'*tii'tttt***t'*t*tt*i*t’ﬁiﬁ"'nt.t't--'twtttt't-t.'t't"twiﬁ"tt"'hi""l‘i"ntii.***'tﬁ"iﬁttt*tt***/

void Display_initialize (Env * env)
{
XGCValues the GC_values:
Screen * scr = NULL:
ine scr_num = 0;

scxr_num = DefaultScreen (env->the_display);
scr = ScreenOfDisplay (env->the_display, scr_num);

the_GC_values.background = env->black;
env->the_context = XCreateGC (env->the_display. env->the_window, GCBackground, &the_GC_values);

env->the buffer = XCreatePixmap (env->the_display, env->the_window,
WINDOW_WIDTH, WINDOW_HEIGHT, DefaultDepthOfScreen (scr));

XSetForeground (env->the_display, env->the_context. env->black);
XFillRectangle (env->the_display, env->the_buffer, env->the_context, 0, 0, WINDOW_WIDTH, WINDOW_HEIGHT) ;

XSetForeground (env->the_display, env->the_context, env->white);
Display_center_string (env, SCREEN_TITLE_FONT, 0, WINDOW_WIDTH, SCREEN_TITLE_Y, SCREEN_TITLE, TRUE, TRUE

XDrawLine (env->the_display, env->the buffer, env->the_context,

0, TOP_LINE_Y, WINDOW_WIDTH, TOP_LINE_Y):
XDrawLine (env->the_display, env->the_buffer, env->the_context,
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0, TOP_LINE_Y - GAP_BETWEEN_TOP_LINES, WINDOW_WIDTH, TOP_LINE_Y - GAP_BETWEEN_TOP_LINES) ;

XDrawLine (env->the_display, env->the_buffer, env->the_context,
BUTTON_AREA _X. TOP_LINE_Y, BUTTON_AREA X, WINDOW_HEIGHT) :
XDrawLine (env->the_display, env->the_buffer, env->the_context.
BUTTON_AREA_X + GAP_BETWEEN_SIDE_LINES, TOP_LINE_Y, BUTTON_AREA X + GAP_BETWEEN_SIDE_ LINES, WINDOW_HEIGHT);

Display_update_init_dim (env, 0. 0, WINDOW_WIDTH, WINDOW_HEIGHT) :

env->font_id XLoadFont (env->the_display, TEXT_FONT):

env->font = XLoadQueryFont (env->the_display. TEXT_FONT):
env->font_ascent = {{env->font)->max_bounds) .ascent;
env->font_descent = {(env->font)->max_bounds) .descenc;
env->font_height = env->font_ascent + env->font_descent:
env->button_font_id = XLoadFont (env->the_display, BUTTON_FONT) ;
env->button_£font = XLoadQueryFont (env->the_display. BUTTON_FONT) ;

env->button_font_ascent = ((env->button_font)->max_bounds) .ascent:
env->button_font_descent = ((env->button_font)->max_bounds) .descent;
env->button_font_height = env->button_font_ascent + env->button_font_descent;

env->text_area_top = TOP_LINE_ Y + TOP_LINE_GAP;
env->text_area_left = SIDE_MARGIN;
env->text_area_right = BUTTON_AREA_X - SIDE_MARGIN;
env->text_area_bottom = WINDOW_HEIGHT - BOTTOM_MARGIN:
env->posx = 0;
env->posy =0;
}
/**t*****wi**t******t***w*‘*ﬁ-'ittti-w LR 222 22 ek ohdrdeok ok ok

R e N i e e e L e et

ek e ek ko ko kR e e e R e R R R R R K KRR KKKk Rk R R KRR TR R KA ARk r ARk kKR ke Rk kA kkk/

void Display_clear_screen (Env * env)
{
XSetForeground (env->the_display, env->the_context. env->black).
KFillRectangle (env->the_display, env->the_buffer, env->the_context,
0, env->text_area_top,
WINDOW_WIDTH, WINDOW_HEIGHT) ;
XSetForeground (env->the_display. env->the_context, env->white);
Display_update_init_final (env, 0. env->text_area_top. WINDOW_WIDTH, WINDOW_HEIGHT);

env->posx = 0;
env->posy = 0:

void Display_clear_text_area (Env * env)
{
XSetForeground (env->the_display, env->the_context, env->black):
¥FillRectangle (env->the_display, env->the_buffer, env->the_context,
env->text_area_left, env->text_area_top,
(env->text_area_right - env->text_area_left + 1),
{env->text_area_bottom - env->text_area_top + 1));
XSetForeground (env->the_display, env->the_context, env->white);
Display_update_init_final (env, env->text_area_left, env->text_area_top. env->text_area_right, env->text_area_bottom);

env->posx = 0
env->posy = 0

VAR R g L R R T R e T T P T T T T 3 3
wxxx¥ Digplay Drint_string * ks sk sswsddentbakhdrbtahrxexharbrns KRE KRNI IN RN NN EX 2T
R T T *wwk R T R e T T oY *hkh k¥ /

int Display_print_string (Env * env, char * str)

{

return (print_string_general(env, str, env->posx, env->posy, FALSE));
}
int Display_princ_string_and_nl (Env * env, char * str}
{

return (print_string_general(env, str, env->posx, env->posy, TRUE));
}

int Display_print_string_at_x_of_cl (Env * env, char * str, int xj
{

return (print_string_general(env, str, x. env->posy, FALSE)).
]
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int Display_print_string_and nl_at_x_of_cl (Env * env, char * str. int Xx)
{
return (princt_string general (env, str, X, env->posy, TRUE)!;

int Display print_string _at_pos (Env * env, char * str, int x. int y)
{
return (print_string_ general (env, str, x, y, FALSE));

int Display_print_string_and_nl_at_pos (Env * env, char * str. int x, int y}
{
return (print_string_general(env, str, x, y, TRUE)):

Jrt*sde Chorter AliASes *rtd skt rrd ket b e b an kb d bt kb kv kb v btk h kb kR * /

int Display_ps (Env * env, char * str)

{

return (print_string_general(env, str, env->posx., env->posy, FALSE});
}
int Cisplay psn (Env * env, char * str)
{

return (print_string_general (env, str, env->posx, env->posy., TRUE)):
}

int. Display_psx (Env * env, char * str, int x)

{

return (print_string_general(env. str, x, env->posy, FALSE)j:;
}
int Display psnx (Env * env, char * str, int x)
{

veturn (print_string_general(env., str, x, env->posy. TRUEI]};
}

int Display pspos (Env * env, char * str, int x, int y}
{

return (print_string_general(env, str, x, y, FALSE}};:
}

int Display psnpos (Env * env, char * str, int x, int y)
{

return (print_string_general(env. str, x, y, TRUE)};
}

P R L KA ERRRERRIRRREITRRARR

#xxxv Display UDGALE  *rd vt d e d s ddd bbb bkt kb kA e R R Rk A r R kA R R AN SRR A AR AR A RN R AR RN F AR IR RN RN RN RA RN

R L L e T P T 2% /

void Display_update_init_dim (Env * env, int initx, int inity, int width, int height)
{
XCopyArea(env->the_display, env->the_ buffer, env->the_window. env->the_context,
initx, inity, width, height, initx, inity);

void Display update_init final (Env * env, int initx, int inity., int finalx, int finaly)
{
XCopyArea(env->the_display, env->the_buffer, env->the_window, env->the_context,
initx, inity, (finalx - initx + 1), (finaly - inity + 1), initx, inity):

Ass L 2 L L T S whx *
#*%%% Display Center_String **a st d ettt dd atd kA A kAN AN R TN RN TR AN RN ARRRER S *
D R L S L R TR L T T Tpaepepary * *wx *Hkwy

void Display_center_string (Env * env, char * font_name, int x_begin, int x_width, int y_pos, char * string,
Boolean load. Boolean unload, Font prev_font_id. XPontStruct * prev_font)
{
static Font font_id;
static XFontStruct * font;

if (load) {
font_id = XLoadFont (env->the_display, font_name);
font = XLoadQueryPont (env->the_display., font_name):
} else if (prev_font_id = 0) {
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font_id = prev_font_id:
font = prev_£ont;

XSetFont (env->the_display, env->the_context. font_id):

XDrawString (env->the_display, env->the_buffer, env->the_context,
x_begin + (x_width - XTextWidth(font. string. strlen(string))) s 2,
y._pos + (font->max_bounds) .ascent,
string, strlen(string)):

if (unload) {
XUnloadFont {(env->the_display. font_id):
XFreeFont (env->the_display, font);
font_id = 0;
font = NULL;

VAR A LA RS A 2 TR e AR A T AN AR A AT A R TN RN R AT F AN AR TN AR AN hdd
***+* Internal Functions haiahhold

R i e e e e L Ly

int print_string_general (Env * env, char * str. int x. int y. Boolean print_newline)
(

int pixel_y = 0;

int width of_str = 0;

1f (str != NULL) {
XSetFont (env->the_display, env->the_context, env->font_id):
width_of_str = XTextWidth{env->font, str, strlen(str));
pixel_y = env->text_area_top + y * env->font_height:;

if ((env->text_area_left + x + width_of_str) > env->text_area_right) return (ERROR_OUT_OF_BOUNDS) ;
if ((pixel_y + env->font_height) > env->text_area_bottom) return (ERROR_OUT_OF_BOUNDS) ;

XDrawString (env->the_display, env->the_buffer, env->the_context,
{(env->text_area_left + x), (pixel_y + env->font_ascent), str, strlen(str));
Display _update_init_ final (env, x, pixel_y, (env->text_area_left + x + width_of_str), (pixel_y + env->font_height));

if (print_newline) {

env->posx = 0;

env->posy = y + 1;

else {

env->posx = x + width_of_str;
env->posy = Y;

return (ERROR_NONE) ;

VA A L L L L e e T T T T )
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ILJ. GIR.c

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/Xlib.h>

#include <X11l/Xutil.h>

#include *constants.h*

#include *table_constants.h®
#include "error_and_trace.h*
#include °*primitive_datatype_reps_constants.h*
#include "primitive_datatype_reps.h*
#include "datatype_reps.h*

#include *prototypes.h”

VAR L2 *hk

ttttt*kﬁ‘*tli*t'llﬁ"'l’*l‘t"t**‘***I‘****f.*'i'fi“*i'**'*"**t'ﬁ**'****f********/
veid GIR_initialize (GIR * gir)

{

int i = 0;
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for (i = 0 ; i < NO_GIR_TYPES ; i++) gir->categories(i] = CrseSet_create(MNO_GIR _TYPE_CRSES);
gir->all_hass = CrseSet_create {MNO_GIR_TYPE_CRSES);
gir->all_phaseI = CrseSet_create(MNO_GIR_TYPE_CRSES);
gir->all_phaseII = CrseSet_create (MNO_GIR_TYPE_CRSES):

AR L Y

void GIR_sort (GIR * gir)
{
int. i = 0;
for (i = 0 ; i < NO_GIR_TYPES : i++)
gsort ((void *) (gir->categories[i])->members, (gir->categories[i})->count, sizeof(char *),
(int {*) (const void *, const void *}) strptr_cmp):
gsort {({void *) (gir->all_hass)->members, (gir->all_hass)->count, sizeof(char *).
(int {*) (const void *, const void *)) strptr_cmp}:
gsort ({void *) (gir->all_phasel)->members, ({(gir->all phaseI)->count, sizeof(char *),
(int (*) (const void *, const void *)) strptr_cmp):
gscrt (({void *) (gir->all_phaseII)->members, (gir->all_phaseII)->count, sizeof(char *),
{int (*) (const void *. const void *)) strxptr_cmp);

AR e L A L L Ty

I1.K. OneOfSCS.c

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/Xlib.h>

#include <X1l/Xutil.h>

#include *constants.h*

#include "table_constants.h*
#include "error_and_trace.h"
#include "primitive_datatype_reps_constants.h*
#include "primitive_datatype_reps.h"
#include *"datatype_reps.h*

#include "prototypes.h*

VAR ALY % HR R R ARk R AR Rk A AR AR R IR R A AR IR RN AR AR AR R IR RN IR RRA R RN RR IR AR AR IR R AR AR R RR N RN )

OneOf3CS * OneO£SCS_create (void)
{
CneQfsCS * retval = NULL;
if ((retval = (OneOfSCS *) calloc (1, sizeof (OneOfSCS))) == NULL)
handle_error (ERROR_ALLOC_FAIL, “executing OneOfSCS_create*);
else return (retval);

7 e e Ly

void OneOfSCs_free (OneO£SCS * ocoscs)
{
int i = 0;
if (ooscs == NULL} return;
for (i = 0 ; i < ocoscs->count ; i++) SubCS_free (ooscs->subcss{i]): /***** 27?2 should this be freed *+*¥*/
tree (ooscs->subcss):
free {ooscs):

3
/17***l'*t***ii***tttﬂtt**t**ti‘tt'tt*#*titiQ*i.t**ﬁ"*'tf..*tf’**"*t't o *hw * ek /
void OneOfSCS_insert (OneO£SCS * ooscs, SubCS * subcs)
{
if (ooscs->subcss == NULL) {
ocscs->subcss = (SubCS **) malloc (sizeof(SubCs *)):
ooscs->count = 1;
ooscs->subcss[0] = subes;
} else {
ooscs->subcss = (SubCS **) realloc (ooscs->subcss, (++(00scs->count) * sizeof (SubCS *)));
ooscs->subcss [ooscs->count -~ 1] = subces;
}
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Boolean OneOfSCS_satisfied (OneOfSCS * ooscs, CrseSet * taken, CrseSet ** applicable, VeryShortNum * index,
Boolean print_if_succ. Boolean princ_if_fail, Env * env, int tab)

VerxysShortNum i = 0;
CrseSet * ¢s = NULL:

*applicable = CrseSet_create (MNO_APPLICABLE) ;
for (i = 0; i < ooscs->count ; i++) (
if (SubCS_satisfied{ooscs->subcss[i], taken. &cs, FALSE, FALSE, NULL, 0)) {
CrseSet_append(*applicable, cs);
*index = i;
if (print_if_succ) {
Display_psx (env, *Completed by : *, tab);
CrseSet_unparse_X (env, *applicable, env->posx):
Display_ps (env, * of *);
Display_ps (env, (ooscs->subcss|[*index])->set_desc);
}
return (TRUE);
} else CrseSet_append (*applicable, cs):
}
if (print_if_ fail) Display_psx (env, "No progress”, tab);
return (FALSE);

VAR AR R e R L Y]

void OneOfSCS_unparse_X (Env * env, OneOfSCS * oo. int tab)
{
int i = 0;
Display_psnx (env, *One of the following :", tabi:
for (i = 0 ; i < oo->count ; i++) {
SubCS_unparse_X (env, oo->subcss[i]), tab + TAB, TRUE):
Display_psn (env, "*):

AR L

I1.L. RankedCrse.c

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <ctype.h>

#include <X11/X1lib.h>

#include <X11/Xutil.h>

#include "constants.h*

#include “"table_constants.h®
#include *error_and_trace.h"
#include "primitive_datatype_reps_constants.h*®
#include “datatype_reps_constants.h"
#include "primitive_datatype_reps.h"
#include *"datatype_reps.h*

#inzlude “prototypes.h®

PR L T T L P PP ey

int inv_prereqs_cmp (RankedCrse *, RankedCrse *):
int crse_cmp (RankedCrse *, RankedCrse *):
int degree_ff units_cmp (RankedCrse *, RankedCrse *):
int degree_ff count_cmp (RankedCrse *, RankedCrse *);
int GIR_ff_units_cmp ( kedCrse *, kedCrse *);
int GIR_ff_count_cmp (RankedCrse *, RankedCrse *):

AR A L L T L X T P ey

EERRRR KRR SR )

void RankedCrse_initialize (RankedCrse ** rc, Essence * ess)

{
CrseNumberSet * cns = NULL;
VeryShortNum term_ctbe = 0; /* term To Be Checked =/
nt i = 0;
Boolean satisfied = FALSE:
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RankedCrse_free (*rc):
initialize_stats (ess-»>st};

if ((*rc = (RankedCrse *) calloc (ess->st->listed_count,
handle_error (ERROR_ALLOC_FAIL, "executing generate_pos

if ({ess->ss->this_term)->season == FALL) term_tbc
else if ((ess->ss->this_term)->season == SPRING) term_tbc
i < ess->st->listed_count; i++) {

for (i =0 ;

if ((ess->cds[i]->term offered & term_tbcl == term_tbe)
++(ess->st->offered_count) :

if (ess->cds[i}->subject_level == SUBJECT_LEVEL_U) {
++ (ess->st->undergrad_count) :

if (ess->sp->consider_undergrad == FALSE) continue:
else {

++(ess->st->grad_count) ;

if (ess->sp->considerx_grad == FALSE) continue:

++(ess->st->considered_count) ;

sizeof (RankedCrse))) == NULL)
s*):

= TERM_OFFERED_THIS_SECOND; /* ??? what about IAP & S */
= TERM_OFFERED_NEXT_FIRST;

s*xxex 222 what if the course can be repeated for credit? =**»=*/

if (CrseSet_is_member (ess->ss->taken_all,
++(ess->st->taken_already_count);
continue;

{{ess~>cds i} ~>number)->members[0}) ->number)) {

if (CrseNumberSet _satisfies(ess->sp, ess->ss->taken_all, ess->cds[i]->prerequisites, FALSE, NULL)) {
if ((cns = ess->cdsli]->prerequisites) == NULL) ++{ess->st->no_prereqs_count);

else {

if (cns->count == 0) ++(ess->st->no_prereqgs_count) ;

else
}

(*rc) [ess->st->takable_count] .crse

++(ess->st->prereqgs_satisfied_count):

= ess->cds[i]->number~>members[0]->number;

{*rc) [ess->st->takable_count].inv_prereqs = ess~>cds[i}->inv_preregs;

++{ess->st->takable_count) ;
123

*re =

(RankedCrse *) realloc (*rc, ess->st->takable_count * sizeof (RankedCrse));

P T s

void RankedCrse_free (RankedCrse * xc¢)
(

frea (rc);

VAR R LY

void RankedCrse_determine_£f (RankedCrse * rc, Essence * ess)

{
CrseSet * orig_taken;
CrseSet * orig_taken_all;
UShort orig_taken_count;
Ushort orig_taken_all_ count;
Ushort orig_taken_cap:
Ushort orig_taken_all_cap:
CrseSet * taken;
CrseSet * taken_all:
CrseDesc * od = NULL;
char *c NULL;
AuditResult * ar_gir = NULL;
AuditResult * ar.dp = NULL;
AuditResult * orig_gir = NULL;
AuditResult * orig_dp = NULL;
UShort positive_dpffc 0;
UShort positive_girffc = 0;
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int i, 3;
/****% pudit the originals. ****x;

dp_GIR (MSG_AUDIT, FLAG_NONE, ess, &orxig_gir);
dp_VI_P(MSG_AUDIT, FLAG_NONE, ess, &orig_dp):

J*wetx Saye the state, *****/

orig_taken = ess->ss->taken;
orig_taken_all = ess->ss~->taken_all;

orig_taken_count = ess->ss->taken->count;
orig_taken_all_count = ess->ss->taken_all->count:
orig_taken_cap = ess->ss->taken->capacity;

orig_taken_all_cap = ess->ss->taken_all->capacity;

FZEE T

#*x*%% Now, we fast copy the three relevant fields into local work space. Note that these fast-made

***x*+ copies must be handled carefully, so as not to destroy the integrity of the originals.
wnwwny

taken = CrseSet_create (orig_taken_count <1 3
taken_all = CrseSet_create (orig_taken_all_count + 100);

for (j = 0 ; j < orig_taken_count

H j++) taken->members(j] = orig_taken->members[j];
for (j = 0 ; j < orig_taken_all_count

j++) taken_all->members(j] = orig_taken_all->members(j];

taken->count = orig_taken_count + 1;
/****+ Make the local work space *the* work space for ss. #***+*/

ess->ss->taken = taken;
ess~>ss->taken_all = taken_all;

R T B S L NI g L ]

RankedCrse_sort (rc, ess->st->takable_count, INV_PREREQS);
for (i = 0 ; i < 10 ; i++) RankedCrse_unparse (&xc[i]).

printf{*RankedCrse_determine_ff : Beginning at %s.\n*, now());
for (i = 0 ; i < ess->st->takable_count : i++) {

/*%*%*% Ingert rcli].crse into the local work space. *****;
/'
memcpy {taken->members , orig_taken->members , orig_taken_count * gizeof(char *});
memcpy (taken_all->members. orig_taken_all->members, orig_taken_all_count * sizeof(char *));
*/

taken->members{orig_taken_count] = rc[i].crse;

cd = CrseDesc_search (rc[i).crse, ess->cds. ess->st->listed_count);
if (ed == NULL) exit (-1);
taken_all->members[orig_taken_all_count] = rc[i].crse;

taken_all->count = orig_taken_all_count + 1;
if (cd->same_subj_as != NULL) {
for (j = 0 ; j < (cd->same_subj_as)->count ; j++)
taken_all->members|taken_all->count + j] = ((cd->same_subj_as)->members{j))->number;
taken_all-~>count += (cd->same_subj_as)->count;

dp_GIR (MSG_AUDIT. FLAG_NONE, ess, &ar_gir):
dp_VI_P(MSG_AUDIT, FLAG_NONE. ess, &ar_dp);

rc{i} .GIR_££f_count = ar_gir->applicable->count - orig_gir->applicable->count;
rc[i] .GIR_ff_units = ar_gir->appl_units - orig_gir->appl_units;
rc{i] .GIR_ff_cats = ar_gir->completed->count - orig_gir->completed->count;
rc[i].degree_ff_count = ar_dp->applicable->count - orig_dp->applicable~>count:
rc{i) .degree_ff units = ar_dp->appl_units - orig_dp->appl_units;

rc[i) .degree_f£f_cats

ar_dp->completed->count - orig_dp-~>completed->count;
AuditResult_free (ar_gir):

AuditResult_free tar_dp);

printf(*RankedCrse_determine_£f : Finished at %$s.\n", now()};
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printf ("RankedCrse_determine_f£f :

RankedCrse_sort {(xc, ess->st->takable_count, DEGREE_FF_COUNT) :
while (rc[positive_dpffc++).degree_ff_count > 0):

posi

tive_dpffc--;

RankedCrse_sort (rc, positive_dpffc, CRSE);
for (i = 0 ; i < positive_dpffc : i++) RankedCrse_unparse(&rc[il):

printf ("RankedCrse_determine_f£ff :

RankedCrse_sort (rc, ess->st->takable_count. GIR_FF_COUNT) ;
while (rc[positive_girffc++].GIR_£f£f _count > 0):

posi

tive_girffc--:

RankedCrse_sort (rc, positive_girffc, CRSE);:

for

ess-
ess-~

free
free
free
free

=

>ss->taken
>ss->taken_all =

(taken->members} ;

= orig_taken;
orig_taken_all;

{taken_all->members) :

(taken) :
(taken_all);

0 ; i < positive_girffc ; i++) RankedCrse_unparse(&rc[i]):

Courses having non-zero Degree Fulfillment Differential\n");

Courges having non-zero GIR Fulfillment Differential\n*):

R e e s I L e LTy

void RankedCrse_sort (RankedCrse * rc, UShort count. OneNumCode sorting_field)

{

if (sorting_field == INV_PREREQS)
gsort ((void *) rec, count, sizeof(RankedCrse), (int
if (sorting_field == CRSE)
gsort ((void *) rc, count, sizeof(RankedCrse), (int
if (sorting_field == DEGREE_FF_UNITS)
gsort ((void *) rc, count, sizeof(RankedCrse), (int
if (sorting_field == DEGREE_FF_COUNT)
gsort ((void *) rc, count, sizeof (RankedCrse). (int
if (sorting_field == GIR_FF_UNITS)
gsort ((void *) rc, count, sizeof(RankedCrse), (int
if (sorting_field == GIR_FF_COUNT)
gsort ((void *) re¢, count, sizeof(RankedCrse), (int
}
int inv_preregqs_cmp (RankedCrse * rcl, RankedCrse *
int. degree_ff units_cmp (RankedCrse * rcl, RankedCrse *
int degree_£f_count_cmp (RankedCrse * rcl, RankedCrse *
int GIR_ff_units_cmp (RankedCrse * xcl, RankedCrse *
int GIR_ff_ count_cmp (RankedCrse * rcl, RankedCrse *
int. crse_cmp (RankedCrse * rcl, RankedCrse * rc2)
{
c¢har strl [MLO_CRSE_NUMBER] ;
char str2 [MLO_CRSE_NUMBER] ;
char * prefixl = NULL;
char * prefix2 = NULL;
char * suffixl = NULL;
c¢har * suffix2 = NULL;
rrefixl = rci->crse;
prefix2 = rc2->crse,

if (isalpha(*(prefixl})) {

if (isalpha(*{prefix2))) return (strcmp(prefixl, prefix2)):

el
el

-

se return (1);
se {

if (isalpha(*(prefix2))) return (-1);

el

1}
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se {

stroepy(strl, prefixl);
strcpy(str2, prefix2);

prefixl = strtok (strl,

suffixl = strtok (NULL,
prefix2 = strtok (str2,
suffix2 = strtok (NULL,

if (atoi(prefixl)

* .AFHLMWUTI" ) ;
bk
* .AFHLMWUTI") ;
A

!= atoi(prefix2)) {

if (atoi(prefixl) < atoi(prefix2)) return i(-1);

else return (1);

} else return (stremp(suffixl, suffix2));

(*)

(*)

rc2)
rc2)
rc2)
rc2)
rc2)

(rc2->inv_prereqs - rcl->inv_preregs);}

void

void

void

void

void

void

*)

*}

*)

*)

*)

*)

)

inv_prereqs_cmp) ;

crse_cmp) ;

degree_ff units_cmp);

degree_ff_count_cmp) ;

GIR_ff_units_cmp);

GIR_££f_count_cmp);

{rc2->degree_ff_units - rcl->degree_£f_units); }

(rc2->degree_f£f_count - rcl->degree_ff_count);
{rc2->GIR_£f_units - rcl->GIR_£f units); )}

{const void *, const
(const void *, const
(const void *, const
(const void *, const
(const void *, const
(const void *, const
{ return
{ return
{ return
{ return
{ return

{rc2->GIR_££_count - rcl->GIR_££f_count); )}

}
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void RankedCrse_unparse (RankedCrse * rc)
{
printf(*\tcrse = %s\t(%2d, %2d, %2d, %24, %2d. %2d. %2d, %2d)\n*. rc->crse,
rc->inv_prereqs, rc->off_flex,
rc->GIR_ff_count, rc->GIR_£f units, rc->GIR_ff_cats,
rc->degree_f£ count, rc->degree_ff units, rc->degree_ff_cats);

‘I*
printf(* inv_prereqs = %d\n*, rec->inv_prereqs)
printf(" off_flex = %d\n", rc->off_flex):
printf (" GIR_f£_count = %d\n", rc->GIR_ff count)
printf (" GIR_ff_ units = $d\n*, yc~>GIR_ff _units);
printf(* degree_ff_count = %d\n", rc->degree_ff_count);
printf (" degree_ff_units = $d\n", rc->degree_£ff_units):
Irlr
]‘
/ii'i**it********ii*******ﬁiiﬁitii PRS2 S R 222222 E) *iﬁ"*.‘*.l*ﬁi‘i,

IL.M. SetOfSQSCS.c

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/Xlib.h>

#include <X11/Xutil.h>

#include "constants.h”

#include "table_constants.h"
#include "error_and_trace.h®
#include *primitive_datatype_reps_constants.h*
#include "primitive_datatype_reps.h*
#include *datatype_reps.h*

#include “prototypes.h”

AR e ey

void SetOfSQSCS_free (SetOfSQSCS * sosgscs)
{
int i;
if (sosqscs == NULL) return;
for (i = 0 ; i < sosgscs->count ; i++) SubQualSCS_free (sosgscs->members[i]);
free (sosgscs->members);
free (sosgscs);

JRERER AR KR ANk kAR RRK IR AR N RN A AN hdh

R A Ty

S5etOf5QSCS * SetOfSQSCS_create (void)
{
SetOfSQSCS * retval = NULL;
if ((retval = (SetOfSQSCS *) calloc (1, sizeof(SetOfSQSCS))} == NULL)
handle_error (ERROR_ALLOC_FAIL, "executing SetOfSQSCS_create*):
else return (retval):

Lo b e R e T T Ly

void $etOfSQSCS_insert (SetOfSQSCS * sosgscs, SubQualSCS * sgscsi}

{
if Isosgscs->members == NULL} {
sosgscs->members = (SubQualSCS **) malloc (sizeof (SubQualSCS *));
sosgscs->count = 1;
sosgscs->members[0] = SubQualSCS_copy (sgscs):
+ else {
sosgscs->members = (SubQualSCS **) realloc (sosgscs->members. (++(sosqgscs->count) * sizeof (SubQualSCS *)));
sosgscs->members [sosgscs->count ~ 1] = SubQualSCS_copy Isgscsi;
t
}

/tt*wn******ii****ttilﬁ*t*t*inilitt***ﬁ**n***tr**l**ntﬁ*iil-ﬂtnnnﬁ*iitt!*tn*i*t**nttti*wntﬁ*tit**ti**iﬁiliit!iiﬁi‘tr**t/

veid SetOfsSQSCS_set_excludings (SetOfSQSCS * sosqscs, CrseSet * excl)
{
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int 1;
for (i = 0 ; i < sosgscs->count ; i++) (sosgscs->members(i))->excluding = CrseSet_copy (excl):;

PR e e et Lt S et it it il

void SetOfSQSCS_free_excludings (SetOfSQSCS * sosqgscs)
{
int i;
for (i = 0 ; i < sosqgscs->count ; i++) CrseSet_free ((sosqgscs->members([i])->excluding);

P L L R R R R e iy

Boolean SetOfSQSCS_satisfied (SetOfSQSCS * sosgscs, CrseSet * taken, CrseSet ** applicable,
Boolean print_if_succ, Boolean print_if_fail. Env * env, int tab)

CrseSet ** local_applicables NULL
int * indices = NULL
int count = 0;

int saved_posx = 0:

int i, 3;

local_applicables = (CrseSet **) calloc(sosgscs->count, sizeof(CrseSet *));
indices = (int *) calloc(sosqscs->count, sizeof(int 1)
*applicable = CrseSet_create (MNO_APPLICABLE) ;

for (i = 0 ; i < sosgscs->count ; i++) {
if (SubQualSCS_satisfied(sosgscs->members[i], taken, &(local_applicables[i]). FALSE, FALSE, NULL, 0)) {
CrseSet_append (*applicable, local_applicables(il};
indices[count++] = i;
if (count >= sosgscs->req num} {
if (print_if_succ)
Display_psx (env, "Completed by : *. tab);
saved_posx = env->posx;
for (j = 0 ; j < count ; j++) {
CrseSet_unparse_X (env, local_applicables[indices[j]], saved_posx);
Display_psn (env, *"};
Display_psx (env, "of *. saved_posx);
Display_ps (env, ((sosgscs->members(indices{j]])->subcs)->set_desc);
if {(j < (count - 1)) Display_psn (env, *");
1}
return (TRUE);

}
if (print_if_fail) (
if (count > 0) (
Display, psx (env, "Completed : ". tab);
saved_posx = env->posx;
for (j = 0 : j < count ; j++) {
CrseSet_unparse_X (env., local_applicables{indices[j]], saved_posx);
Display_psn (env, "*);
Display_psx {(env, "of *, saved posx);
Display ps (env, {{sosgscs->members[indices([j]]:->subcs)->set_desc):
if (j < (count - 1)) Display psn i(env, ""};
}}
else Display_psx {env. "No progress*®, tab):

for (i = 0 ; i < sosgscs-»count ; i++) CrseSet_free (local_applicables[i]):

free (local_applicables):;
free (indices);

return (FALSE);

AR AR L L L T Y e S R R R R ** /

void SetOfSQSCS_unparse_X (Env * env, SetOfSQSCS * sosqscs, int tab,
Boolean subcs_desc_only, Boolean including_desc_only)

char buffer [MLO_BUFFER};

int saved_posx;

int 1i;

if (sosgscs == NULL) Display_psx (env, *NULL*, tab):
else {
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sprintf(buffer, *%d of *, sosgscs->reg_num):;

Display_psx (env, buffer, tab):

saved_posx = env->posx;

for (i = 0 ; i < sosgscs->count ; i++) {
SubQualSCS_unparse_X (env. sosgscs->members([i], saved_posx. subcs_desc_only, including_desc_only);
Display_psn (env, "");

Rk kR Rk ke R e e e R R R R R R R R R R AR R AR R R AN AR RN AR RN RN R Rk A R E NNk ANk Nk kR hn )

II.N. Stream.c

AR R A R A R e R Rt a I e e

**x*+%x General Info * L1223 L T KRRRHAN KREARKA NN REK
L L L L
rRRER

wxkuk File : Stream.c

whkA R

**#*%x* Author

Dae-Chul Sohn, MIT Bachelor of Science in Computer Science. '95

b MIT Master of Engineering in Electrical Engineering and Computer Science '95
ook ok

*#**%* Background : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
rhER* designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
bl under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

Lol See main.c for a more complete descraption of AAA.

ekdeok %k

bl This file contains the source code for the Stream datatype.

L s 2 2

**x** Compiling Env : gcc -ansi -pedantic -c¢ Stream.c¢
ok e

%**x*= Code Status : 1.0.0 WIP

*w**% Lagt Modification Date & Time : April 27, 1995

e hk

R L e T R e T T T T T Y * (2213

whkEN Overview Of Datatype * ¥ a s a st s a v s dada ks da b ah kb ke k ke Rk R b N TN *

L s L T T T T Y *w FEARI R A AT N * KRR RRERK 1222

32T

*+**»* The Stream datatype basically provides a buffered FILE *.
LE S 2 23

*#%**+ The Stream datatype has five components:

LR X 2

ek ‘source' : The FILE * which is the input source for the stream.

ThkER ‘buffer’' : The buffer, which is an array of strings.

LA A ‘head’ : Provides the index to the first filled slot in the buffer.
LA AL ‘tail!' : Provides the index to the first empty slot in the buffer.
Fhkkk ‘count' : Provides the number of strings currently in the buffer.
LR 2 2

#*#**% With a null FILE * as the source, a Stream may be used as a FIFO queue of strings.
TS

R R R e L L L L L T L 2 T LT L R T R T R R L PR R P arp g arpar

*EFENE ODETALIONS ON DALALYDE * ¥ Fr a s st m e Ak Nk AR RN AR E R AR R kA R R A R A A AR R AR R AR E R RN RN R R AR IR RN R AR AR R R RN R AR

L T S T 2 R R R L T HEEARKAK

EX Y

****w Stream * Stream new (FILE * input_file)

EL T

wexww Requires - none

w*xx*= Modifies - none

*=xxx Effects : - Creates a new stream S and sets S->source to input_file. Returns S.
LA ALY - Exits via handle_error if error is incurred.

T

"ttt**t*tlt!!i'tﬂ**ﬂi*lﬁtiiitttlt'ti*ittlﬁ***i*ﬁ**l*!*'ttiQﬁiittiiﬂ'ttiit’ﬁ‘ti‘il‘i*it*i*t**#it*****t*ii'**t*i*tiiiﬁ..
A e

*#wk+ int Stream close (Stream * S)

rwwwn

¥***+ Requires : - S is a non-NULL Stream.

#xxkw Modifies . - S

+w+*» Effects : - Closes the stream S and frees all allocated memory associated with S.

Hrkan - Returns any errors.

wannw
I'?*lt!titt*ﬁ**iﬁ'ii.t*'ﬂlt*ﬁt*ﬁ*tﬂiii*i‘ﬁiiiﬁli‘tll’-ii!tittitw'*'ﬁﬁ*ﬁ"nQ'Q*itiﬁiii'*.*.ittﬁ*t'**Q'**'lt*i*t'iti*ti*

ARKKN

*»xx* FILE * Stream end (Stream * S)

Kmowhw

Appendix : Source Code // II. Datatypes // ILN. Stream.c 94



*x*** Requires : - S is a non-NULL Stream.
***+* Modifies : - S

*+*x* Effects : - Frees the stream S and returns the source of S. This is just like Stream close except that the
bk source is *salvaged.*
PR

B D e L e e R T e

kA E

**%¥* char * Stream _get (Stream * S)

PR
»%*x* Requires : - S is a non-NULL Stream.

***#% Modifies : - S

**x*xv% Effects : - Fetches a single string from S and returns it.

wRAE - Returns NULL if EOF occurs.

bbb - Exits via handle_error if a different error 1s incurred.
TS

L R T

LS AR

**x%%+ int Stream put (Stream * S, char * str}
LA L AR

#k*%* Requires : - S is a non-NULL Stream.
wk#x¥x Modifies : - S

#+*xx Bffects : - Puts str at the tail of s.

LA - Returns ERROR_BUFFER_FULL if buffer is full.

TrkAE - Returns ERROR_ALLOC_FAIL if memory allocation fails.
wR AR - Returns ERROR_NONE otherwise.

P

AN T AR RN AR TR RN RT AR AR TR RN AR RN AT RN hw ek ok w

ek ok ok

#wk** int Stream put_strings (Stream * S, char * strs)
Tk h R

*#*%* Requires : - S is a non-NULL Stream.
PP
*x*%*= Modifies : - S, strs

*ww** Effects : - Puts the strings in strs at the tail of S.

dkkn - Returns any errors that may be returned by Stream put.
Rk - strs is destoryed in the processing.
hh A kR

R L L g L T T T T T Y

L2312

wa**+ Boolean Stream_is_buffer_empty (Stream * S)

khhhh

**k*¢ Requires : - none

=wxxx Modifies : - none

**»x+ Effects : - Returns TRUE if the S->buffer is empty. FALSE otherwise.

XTI

T2 T3

e

- strs is a series of strings delimited by either spaces or newlines.

EREEN

****% char * Stream_unparse (Stream * S. Boolean should_return_result)
L2 3 X 2

*x*%% Raquires : - none
*xxx+ Modifies . - stdout

wwwww Effects : - If should_return_result is TRUE, returns a newly-allocated string representation of S.

kel - Else, prints a string represencation of S to stdout. Returns NULL.

bbb - Exits via handle_error if error is incurred.

o %

HhxRINNR LA A4 * LA R AR RS R R A S SRS d R Ts * *
WhER Sk Rk Rk * X bk *k khh kR AR IR IR RN I AR RN b * *k
Hkk kb kR kR bk kA kAR AR A AR TR AR IR R AR ARk * * R ww'wwwttr,
/*ttiw*t**tfk*i!*****.*ii*titt"it"w' Rk ok khkokd * % *kd * *x * % *okok

ok kAN Header Files LA AR R AR e s R s s r e TR R T LA A AL 2] Lid
EEEERE A A RN R TN NAARN R AR R ANR R AR AN A d * LA KEERwhh *

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/Xlib.h>

#include <X11/Xutil.h>

#include “constants.h" /* MNO_ and MLO_ */
#include "primitive_datatype_reps_constants.h*

#include “table_constants.h*

#include "error_and_trace.h*

#include "primitive_datatype_reps.h*

#include *datatype_reps.h* /* CrseNumber, etc. */
#include “"prototypes.h* +* handle_erxror Ly
#include "externs.h’® /* dfs a4
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P T * *i T
EER GEYEAIN TIEW **F ok hdhdd ki rd ke h ke b kR R R R S R R T T A R R R R AR R T AR AR R ARk Rtk

B L L R e I ey

Stream * Stream new (FILE * input_file)

{
/ii***
**%++% Reqguires : - none
wwx*% Modifies : - none
*xxw* Effects : - Creates a new stream S and sets S->source to input_file. Returns S.
rUXRK - Exits via handle_error if error is incurred.
*enw )
Stream * S = NULL;
if ((S = (Stream *) calloc (1, sizeof(Stream))) == NULL) handle_error (ERROR_ALLOC_FAIL, "executing Stream new");
S->source = input_file;
return (S);
]

AR e L e T
-1 e Y R e e e e L A i

R e L T L]

int Stream_close (Stream * S)

{
Rk
***** Requires : - S is a non-NULL Stream.
***xx* Modifies : - S
*w#x* Effects : - Closes the stream S and frees all allocated memory associated with S.
sRARY - Returns any errors.
ﬂ*i*'/
if (Stream_end(S) != NULL)} return (fclose (S->source)}):
else xreturn (ERROR_NONE);
}

FAA AR R R e N T

i 1 T - ot B R e e R T

bbb AL AL LA LA LL AL A AL AL AL S LA ALAAALEALASAR AL AR AR AR e e L LTy

FILE * Stream_end (Stream * S)
{

ko
/

**x%* Requires : - S is a non-NULL Stream.

*#&*%x Modifies : - S

##+++ Effects : - Frees the stream S and returns the source of $. This is just like Stream close except that the
bbb source is "salvaged.*

[Ty

FILE * fp = NULL;
int i 0;

for (i = 0; i < S->count; i++) free (S->buffer|[(S->head + i) % MNO_STRINGS_IN_BUFFER]);
fp = S->source;

free (S);

return (fp);

PR R R T R R Rl L T T T rurarrrrpa
b1 Y - Y R L L L L L T araraa

*«fr«ft«ﬁ*t,**t***w**anntwnaﬁttnn--t'tct*ttttn**t***¢*itntgq**a-nn--unwaat*titttt*ttt**n***a:**t***t*ni*ttn*tiw**it**t/

char * Stream_get (Stream * S)
{
SEET R
****+* Requires : ~ S 15 a non-NULL Stream.
www*=x Modifies : - S

+*+xx Effects : - Fetches a single string from S and returns it.
kbt - Returns NULL if EOF occurs.
el - Exits via handle_error if a different error is incurred.
xrwny
char * rectval = NULL:

char temp [MLO_ONE_STRING]) ;

if (S->count > 0) {
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if ((retval = {(char *) malloc ((strlen(S->buffer[S->head]}) « 1) * sizeof(char))) == NULL)

handle_error (ERROR_ALLOC_FAIL, "executing Stream_get*®):
strepy(retval, S->buffer[S->head]);
free (S->buffer{s->head]);
S->head = ++(S->head) % MNO_STRINGS_IN_BUFFER;
(S->count}--;
if (dfs[STREAM__GET_ TRACE]) printf(*Stream_get : Returning %s from buffer.\n". retval);
return (retval):

} else {
if (S->source == NULL) return (NULL);
else {
if (fscanf(S->source. "%s", temp) == EOF) return (NULL):
else {
if ((retval = (char *} malloc ((strlen(temp} + 1i * sizeof(char))) == NULL)
handle_error (ERROR_ALLOC_FAIL, *executing Stream_get*}:
strepy (retval, temp):
if (Afs[STREAM__GET_TRACE]) printf("Stream_get : Returning %s from source.\n", retval):
return (retval):
¥
}
)
}
/*ii*ii * hk ok kkhh kb d bk w

RAKNE GETEAM_DUL FrFrr A r e A AR A F R A R R R A R b b AR F R R R F R AR R R AR R RN R F RS R AR R IR NI RA R NI AR RN

IT2I T2 £33

int Stream put {Stream * S, char * str)
{
Iﬁ'ﬁ!*
**x** Requires : - S is a non-NULL Stream.
**x%* Modifies : -~ §
*#x*++ Effects : - Puts str act the tail of S.

i - Returns ERROR_BUFFER_FULL if buffer is full.

Hhkk ok - Returns ERROR_ALLOC_FAIL if memory allocation fails.
’hwk S ~- Returns ERROR_NONE otherwise.

*i*t*/

char * ¢ = NULL;

if (Afs[STREAM___ PUT_ARGS_ENTRY])

printf(*Stream put : Entering : str = $s..... S->count = %d..... S->tail = $d\n",str, S->count, S->tail);

if (++(S->count) > MNO_STRINGS_IN_BUFFER) return (ERROR_BUFFER_FULL):
else {

if ((c = (char *) malloc (sizeof(char) * (strlen(str) + 1))} == NULL) return (ERROR_ALLOC_FAIL);

strepy{c, stri;
S->buffer[S->tail) = c;
S->tail = ++(S->tail) % MNO_STRINGS_IN_BUFFER:

if (Afs[STREAM__ PUT_ARGS_EXIT])

printf(*Stream put : Exiting : str = %s..... S->count = %d..... S->tail = %d\n",str, S->count, S->tail);

return (ERROR_NONE) :

L L e e s e

P A R e e e L T T T e T T T T T T T T T T T2

*rxAE Sream PUL_SELInNgs A dFw ikt d ket kA Ak kR d R R R N d P N A AR R AR AR R AR I xR R R RN AR RN RR RN NN RN

EEE T TS *k EE 2T P T T T T *

int Stream put_strings (Stream * S, char * strs)
{
s
#*»** Requires : - S is a non-NULL Stream.
LA LA - strs is a series of strings delimited by either spaces or newlines.

****x* Modifies : - S, strs

***xx* Effects : - Puts the strings in strs at the tail of S.

i - Returns any errors that may be returned by Stream_put.
WRANN - strs is destoryed in the processing.

ﬂ***ﬁ/
char * ¢ = NULL;

int status = 0;

if (dfs[STREAM__PUT _STRINGS_ARS_ENTRY]) printf("Stream put_strings : Entering : strs = %$s\n",strs);
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¢ = strtok(strs,® “);:

do if ((status = Stream put (S, c)) != ERROR_NONE) return {status).

while ((c = strtok(NULL, * \12*%)) i= NULL);
return (ERROR_NONE) ;

AR e L L L L A e L e e et il ad

*xkwst Stream 1S _DUFfer _EmpLy **h s ad ik h bt d bk a ke h ke ke h R A e h AR A S b d A b N RN AR R AR IR AN A AN kRN Rk

L LT L Y]

Boolean Stream is_buffer empty (Stream * S)
{

/l‘t'il"
***x** Requires : - none
**%x%x Modifies : - none

*+*x4* Effects : - Returns TRUE if the S->buffer is empty. FALSE otherwise.

LRy

if (S->count ==
else

0) return (TRUE);
return (FALSE):

[ERAARERRR IR R IR RRNR R AR RN * * e e L s I 2 2 LT 27
=kX*% Stream UNPArsSe *¥AXNExaswww * kEkEETR L L L T T T L T
EE L T e /

char * Stream unparse {Stream * S, Boolean should_return_result)

{
IEEERR
AkkR® neq“ires
w*x*u#x Modifies
*++++ Effects

ekt

rExw

I KK S
char * ¢ =
int i =
inc status =

none
stdout

Exits via handle_error if exror is incurred.

NULL;
0;
0;

if (should_return_result) (

if ((c = (char *) malloc (sizeof(char) * MNO_STRINGS_IN_BUFFER * (MLO_ONE_STRING + 3))) == NULL)

handle_error (ERROR_ALLOC_FAIL, “executing Stream unparse"”!;

if (S->source
else
for (i = 0; i

strcat(c, S-
strcat(c, *.

}

return (c);
else {

if (S->source
else

for (i = 0; i

-~

== NULL) strcpy(c. ®source = NULL..."}:
strcpy(c. “source = FILE *...“);

< S->count ; i++) {

>buffer[(S->head + i) % MNO_STRINGS_IN_BUFFER]) :

L)

== NULL) status = printf("source = NULL...");
status = printf(“source = FILE *..."):

< S->count ; i++) status = printf(*$s...*, S->buffer[(S->head + i) % MNO_STRINGS_IN_BUFFER]);
if (status < 0) handle_error (ERROR_PRINTF_FAIL, “executing Stream unparse’);:
return (NULL);

If should_return_result is TRUE. returns a newly-allocated string representation of S.
Else, prints a string representation of S to stdout.

A L L T T e PR R e eI

PR T T T T *h A P T

L T ]

n***x*i*itti*f***t***t*****iittitﬁ"‘Qtiit**tiq*'t!ﬂwi**ﬂti*ﬁtwu!i'twltﬁtt.ﬂiiitti**ittiiIttitttu**!!lt**‘t**t**tk*ku*/

IL.O. Strings.c

/****+ Strings, above all, are immutable as hell. **=xxwwexswx,

#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <X11/Xlib.h>
#include <X11/Xutil.h>
#include "constants.h*
#include "table_constants.h*
#include "error_and_trace.h*
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#include "primitive _datatype_reps_constants.h*
#include *primitive_datatype_reps.h"

#include *datatype_reps.h*

#include “prototypes.h*

#include ‘*externs.h*

L R e e L e L Ly

Strings * Strings_creace (UShort capacity)
{
Strings * retval = NULL;
if ((retval = (Strings *) calloc (1, sizeof(Strings))} == NULL)
handle_error (ERROR_ALLOC_FAIL, "executing Strings_create”):

else {
retval->members = (char **) calloc (capacity. sizeofichar *)):
retval->count = 0;

retval->capacity = capacity;
return (retval);

P e L L I

void Strings_free (Strings * strs)
{

if (strs == NULL) return;

free (strs->members);

free (strs):

VAR R L a2 LI TR * /

void Strings_insert (Strings * strs. char * crse)
{

if (AQEs[STRINGS__INSERT_ARGS_ENTRY})} {

printf("Strings_insert : strs = ");

Strings_unparse (strs, FALSE);

printf("\n");

printf(*Strings_insert : crse = %s\n*, crse);
}.
if ((strs->count + 1)} > strs->capacity) handle_error (ERROR_CAPACITY_FULL, "executing Strings_insert");
strs->members[strs->count++]) = crse;

JEFRRRRERR KRR RN Nk [ 22 A AR A R AN R AN AR AN A R AR AR R AR AR A TR R A AREA AR N ]

void Strings_unparse (Strings * strs, Boolean srr)
{
int i = 0;
if (srr) handle_error (ERROR_NOT YET IMPLEMENTED, "executing Strings_unparse with srr = TRUE");
else {
if (strs == NULL) printf(*NULL*);
else for (i = 0 ; i < strs->count ; i++) printf("$s *, strs->members[i]);

PAR AR L T T Y 123 TREEE TN

void Strings_unparse_X (Env * env, Strings * set, int tab)
{
int i = 0;
char buffer [MLO_BUFFER];
if (set == NULL) Display_psx (env, "NULL", tab);
else {
if (set->count == 0) Display psx (env, “--*, tab);
else (
Display_psx {env, "*, tab):
for (i = 0; i < set->count ; i++) (
if (i < (set->count - 1)) sprintf(buffer, “%s; ", set->members([i]):
else sprintf(buffer., “%s*. sect->mempvers[i]);
if (Display_ps (env, buffer) == ERROR_OUT_OF_BOUNDS: &
Display_psn (env, **;;
Display_psx (env, buffer, tab):
N

VAR A R L L L R T Y 2 g T T T P i
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I1.P. StudPrefs.c

PR LT AR AAAE whw (221

LA 244 General Info LA A d R A A R e A A R e R AR e L2222l sl whRRES * LA 2

LAA A4 2222222 S AR 2R s AR d A d A A d Al sl i E e A LI il dadd ittt it iiis il atdilildds
LA 44l
wassv Pile
wreaw
w*=#* Ruthor Dae-Chul Sohn. MIT Bachelor of Science in Computer Science, '95

bbbl MIT Master of Engineering in Electrical Engineering and Computer Science '95
AR

#«*%% Background

StudPrefs.c

This file contains a part of the C scurce code for the Academic Advisor Assistant (AAA) system,

bl designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
il under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

e See main.c for a more complete description of AAA.

awwnn

kel This file contains the source code for the StudPrefs datatype.

LR AL 2]

*=ww* Compiling Env : gcc -ansi -pedantic -c StudPrefs.c

whwkw

#+x#+ Code Status : 1.0.0 WIP

wwux* Last Modification Date & Time : April 27, 1995

whwn

EAE S AR 222 - R N R T N A T R R A R R TN AP R AR TN AR TR AR AR AR AN RN RN RN
LA s 2 d overview Df Datatype AR AR RN R RN R RN RSN ART IR AN R TR T R b R Trd R A TR A AR I AR LR i dalllsdsdd s
LAAE A A2 222 ss) L2224 L2 2 2 2L ] wwR R AN AL 22 ] LA A4 2]

weaww

*w*++ An instance of this datatype captures the preference information for a student.

wnwn

R L S e S e R e

T T R T T2 4

***** Operations on Datatype *** i
LA AR A AR A2 AR 22 R A AR A A A d A aaddd A a A ey e e T T T T T T Rk h * kR

rrwnw
*¢wx* int StudPrefs_initialize (StudPrefs * sp)

Twwhn

*w*** Requires : - sp is a non-NULL StudPrefs instance.

#**** Modifies : - sp

*w#xt Effects : - Sets all of sp's components to "zero" values.

Awwnw - Returns ERROR_NONE.

e

AAARAA R A LA A RS A A A it Al Al R a g L R T T
e

*+++* int StudPrefs_clear (StudPrefs * sp)

wrwaw

*+wv* Requires : - sp is a non-NULL StudPrefs instance.

weww~ Modifies : - sp

*wsxx+ Effects : - Frees any memory allocated for sp's components.

il - Returns ERROR_NONE.

*xrRN

L R T T Y rheEen * rreREEY [ L2 *
Ewkww

***¥* int StudPrefs_parse (char * fn. StudPrefs * gp!
RE®Ww

***+* Requires : fn is the name of a file containing student status information.

hfdedd - sp is a non-NULL StudPrefs instance.

*w*w+* Modifies : - sp

*wew+ gffects : - Parses the student information in the file named by fn into sp.

Lad A - Returns any errors.

**wa+ Bugs : - Does not handle mid-line comments.

o

EA RS2 222 ] wREhh R R e R L L L R P R P
arren

#w#x+ char * StudPrefs_unparse (StudPrefs * sp, Boolean should_return_result)

rever

**wwx Requires : - none

wwwex Modifies : stdout

w=wev Effects : - If should return_result is TRUE, returns a newly-allocated string representation of sp.

hbdddd - Else, prints a string representation of sp to stdout. Returns NULL.

bl - Exits via handle_error if error is incurred.

LA 2l X

LR AR R A e L g e R R R R T R g e gy e rw
v

#*+*¥ void StudPrefs_unparse X (Env * env, StudPrefs * sp, AcadProgs * AP)

hwwr
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arwwn

rewew

rrwww

A e T T T T T T T T Ty

L T T T *ww D T T T T

R AN R A AR AN KNI AR TR AN R R RS e PR T AR R RRERN AT ER * /
JRRERC R IR R A AR AN teRRREE dRRRRR TN R RER

*rrer Hoader Files "rtm s st d t da vt d R O AR A A AR RS T OIS S PN N R PR AN R IR N TR RN

e T - L L T T /

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <X11/Xlib.h>
#include <X1l/Xutil.h>

#include "constants.h* /* MLO_ */
#include "primitive_datatype_reps_constants.h*

#include *datatype_reps_constants.h" /* CRSE_NUMBER_REL_TO_NEXT_AND */
#include "table_constants.h® /* PIELD_COURSES_ALREADY_TAKEN, etc. */

#include "error_and_trace.h*
#include "primitive_datatype_reps.h"

#include "datatype_reps.h” /* StudPrefs */
#include "prototypes.h*
#include “externs.h* /* StudPrefsFileFields */

AR e e T R T

P e e T I 2 )

**+ex gtudPrefs_initialize *#***** LA s ATl * PTTIr e

L e e R 2 T T Y whAwe PR TR s 22

int StudPrefs_initialize (StudPrefs * sp)
{

/""'

#***x Requires : - sp is a non-NULL StudPrefs instance.

#ewrax Modifies : - sp

#++++ Effects : ~ Sets all of sp's components tc *zerc® values.
raw - Returns ERROR_NONE.

rwwnws

sp->date_of_grad = NULL;
sp~>majors = NULL
sp->minors
sp->conc

e

sp->max_course_load =
sp->max_class_hours =
sp->max_lab_hours =
sp->max_prep_hours =

sp->min_course_load = 0;
sp->min_class_hours = 0;
sp->rin_lab_hours = 0;
sp->min_prep_hours = 0;

sp->want_to_take_next_term = NULL
sp->want_to_take = NULL
sp->dont_want_to_take = NULL;

return (ERROR_NONE) ;
}

1)

/

VAR A s R L R Lt 123 P T e )

*exre SeydPrefs_clear FHFetrrevertanrRvtvANRINRNRNE E a2 2 e 1222222

P R T T T 2 whwwe e

int StudPrefs_clear (StudPrefs * sp)

(
Jeemnn
***x* Requires : - sp is a non-NULL StudPrefs instance.
wewsw Modifies : - sp
w»++++v Effects : - Frees any memory allocated for sp's components.
ek - Returns ERROR_NONE.
rmarn
if (sp->date_of_grad != NULL) free (sp->date_of_grad);
if (sp->majors != NULL) Degrees_free (sp->majors);
if (sp->minors i= NULL) Degrees_free (sp->minors);
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if (sp->conc != NULL)
if (sp->want_to_take_next_term i= NULL)

Degrees_free (sp->conc);
CrseSet_free (sp->want_to_take_next_term);

if (sp->want_to_take {= NULL) CrseSet_free (sp->want_to_take);

if (sp->dont_want_to_take I= NULL) CrseSec_free (sp->dont_want_to_take);

return (ERROR_NONE) :
}
/ttt‘tiiti.t"iﬁ‘t't.. LA A2 * A A4 A2 T2l L2 2] LA 2]
LE s 22 Studprefs_pa!se ek Rw " * * * L2222 22222222 * - £2 2] * * LA
AR R AR A AR RI R AR RNNERARARRNWY RkRERAE ER 222 » i--t.ﬁ't'tt""'*'-".t'l'tt't't!.ﬁ./

int StudPrefs_parse (char * fn, AcadProgs
{

* AP, StudPrefs * sp)

ALaidd

#+*** Requires : - fn is the name of a file containing student status information.

ke - sp is a non-NULL StudPrefs instance.

®xtrr Modifies : - sp

**«x* Pffects : - Parses the student information in the file named by fn into sp.
bl - Returns any errors.

wan*®* Bugs : - Does not handle mid-line comments.

wwwww

FILE ™ fp = NULL;

char one_string [MLO_ONE_STRING];

int num = 0;

int i = 0;

int status = 0;

StudPrefs_clear (sp):

if {(fp = fopen(fn, ®"r®")) == NULL) return (ERROR_FOPEN_FAIL):

while (TRUE) (

if (fscanf(fp, "%$s", one_string) == EOF) break:

if (*one_string == '#') {

if (fscanf(fp, UP_TO_NEWLINE, one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);

continue;

}

for (i = 0; i < NO_STUD_PREFS_FILE_FIELD_CODES ; i++) if (!strcmplone_string, StudPrefsFileFields[i])) break;
if (i == NO_STUD_PREFS_FILE_FIELD_CODES) return (ERROR_INVALID_STUD_PREFS_FIELD);
if (fscanf(fp, "%s°. one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE); /***** ; «*wiuy

switch (i) (

case FIELD_DATE_OF_GRAD: /** whhn

if (fscanf(fp, "%s®, one_string) == EOF)
convert_to_upper (one_string);
for (i = 0; i < NO_SEASON_CODES ; i++)

P e T T 2 KERRERN LIl Y]

return (ERROR_BAD_STUD_PREFS_FILE);

if (!strcmp(one_string, SeasonNames[i])) break;
if (i == NO_SEASON_CODES) return ({ERROR_INVALID_STUD_PREFS_DATE_OF_GRAD_SEASON_VALUE) ;
if ((sp->date_of_grad = (Term *) malloc (sizeof(Term))) == NULL) return (ERROR_ALLOC_FAIL):

(sp->date_of_grad)->season = i;
if (fscanf(fp, "$s*, one_string) == EOF)

return (ERROR_BAD_STUD_PREFS_FILE);

[sp->date_of_grad)->year = atoi {one_string);
if (((sp->date_of_grad)->year < EARLIEST_VALID_YEAR) ||
((sp->date_of_grad) ->year > LATEST VALID_YEAR))
return (ERROR_INVALID_STUD_PREFS_DATE_OF_GRAD_YEAR_VALUE) ;

break:

case FIELD_MAJORS: /****awshdesusrttnstatsertstattrtvrvvns - /

if (fscanf(fp, SKIP_SPACE_UP_TO_NEWLINE,

one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);

if ((status = Degrees_parse (one_string, AP, DEGREE_TYPE_MAJOR, &(sp-»>majors))) != ERROR_NONE) return (status);
break;
case FIELD MINORS: /* . *auna wany

if (fscanf(fp, SKIP_SPACE_UP_TO_NEWLINE,
if ((status = Degrees_parse (one_string,
break;

one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
AP, DEGREE_TYPE_MINOR, &(sp->minors))) != ERROR_NONE) return (status);

case FIELD_CONC: /*wvwxe+

if (fscanf(fp, SKIP_SPACE_UP_TO_NEWLINE,
if ((status = Degrees_parse (one_string,
break;

P T T T */

one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
AP, DEGREE_TYPE_CONC, &(sp->conc))) I= ERROR_NONE) return (status);

Appendix : Source Code // II. Datatypes // ILP. StudPrefs.c 102



case FIELD MAX_COURSE_LOAD: /***#*setanntadnarteeenaeravtnes '3 LAl L Y]

if (fscanf(fp, "%s°®, one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
convert_to_upper (one_string);
if {tstrxcmplone_string, "NONE")) sp->max_course_load = VERY_SHORT_NUM_MAX_NONE;

else sp->max_course_load = atoilone_string);
break;
case Fxm_m—cmssjom: /“"'tth!t"ﬁﬂ"'i'tt‘t""'*"'t *ww l't’/

if (fscanf(fp, “%s*, one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
convert_to_upper (one_string);
if (!strcmp(one_string, °*NONE®)) sp->max_class_hours = VERY_SHORT_NUM_MAX_NONE;

else sp->max_class_hours = atoi(one_string):
break;
case FIELD_MAX_LAB_HOURS: /**"&#dadatatddessndinnbedtasshteraabenseas * whkkkkk /

if (fscanf(fp, "%s*, one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
convert_to_upper (one_string);
if (!strcmp(one_string, °"NONE®)) sp->max_lab_hours = VERY_SHORT_NUM_MAX_NONE;

else sp->max_lab_hours = atoi{one_string);
break;
case PIELD_W PREP_HOURS: /..'.t"""*""".Iitt'i't*"t"-iﬁ -wv!.tt’kt/

if (fscanf(fp, "%s". one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
convert_to_upper (one_string);
if (!strcmp{one_string, *NONE®)) sp->max_prep_ hours = VERY_SHORT_NUM_MAX_NONE:

else sp->max_prep_hours = atoilone_string):;
break;
case FIELD_MIN COURSE_LOAD: /%t mtmt st d s uh ek ks s e s b h A N A RN AR AR NI NS AN RN R R EN SRR NI TN RN RN NN/

if (fscanf(fp, "$s", one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
convert_to_upper (one_string);
if (!strcmp(one_string, °NONE")) sp->min_course_load = VERY_SHORT_NUM_MIN_NONE;

else sp->min_course_load = atoi(one_string);
break;
case FIEL-D_MIN Cms Homs: /."t"'tt*t!ii"ﬁi!t."tt'*I‘""Q!'t"'tt*t'tt'.'iilQt't**tﬁﬂ' - * * /

if (fscanf(fp, "%s", one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
convert_to_upper (one_string);
if (!strcmp(one_string, °NONE")) sp->min_class_hours = VERY_SHORT_NUM_MIN_NONE:

else sp->min_class_hours = atoi({one_string);
break:
case PIELD_MIN_LAB_HOURS: /***###stasvasntbhbnrrnvteneraneratns Rk /

if (fscanf(fp, °*%s", one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE):
convert_to_upper (one_string);
if (lstrcmp(one_string, *NONE*)) sp->min_lab_hours = VERY_SHORT_NUM_MIN_NONE;

else sp->min_lab_hours = atoi{one_string);
break:
case FIEI‘D_MIN_PREP‘HOURS: ['t hE e wh kR wR * % - -v/

if (fscanf(fp, "%s", one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
convert_to_upper (one_string);
if (!strcmp(one_string, °"NONE’}) sp->min_prep_hours = VERY_SHORT_NUM_MIN_NONE;

else sp->min_prep_hours = atoi(one_string);
break;
case FIELD_WANT_TO_TAKE_NEXT_ TERM: JRERRRAR AT AT R R RT R TR S /

if ((status = CrseSet_parse (&fp, &(sp->want_to_take_next_verm))) != ERROR_NONE)
handle_warning (WARNING_BAD_CRSE_LIST, ®"StudStatus:parse*);

CrseSet_sort (sp->want_to_take_nexc_term);

break:

case FIELD_WANT_TO_TAKE: / * - * hERE T /
if ((status = CrseSet_parse (&fp, &(sp->want_to_take))) != ERROR_NONE)

handle_warning (WARNING_BAD_CRSE_LIST, °*StudStatus:parse’);
CrseSet_sort (sp->want_to_take);
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break;

case FIELD_DOM_WT_N__TAKE: SRR R R AR AR R RN RN R AR AR TR ww - * - 7/
if ((status = CrseSet_parse (&fp, &(sp->dont_want_to_take})) != ERROR_NONE)
handle_warning (WARNING_BAD_CRSE_LIST, ®StudStatus:parse®);
CrseSet_sort (sp->dont_want_to_take);
break:
case FIELD_OVERRICE_POI: / wew . - v wRARRR RN )

if {fscanf(fp, *$s5°, one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
convert_to_upper (one_string);

if (!strcmp(one_string, "YES")) sp->override_poi = TRUE;

else sp->override _poi = FALSE;

break:

case FIELD CONSIDER UNDERGRAD: /%o @aa ik da b d st bkttt e ke e w e e N R A kR R R R R R R R AN PR A RN AR R AR R AR R ANRNNNNN RN

if (fscanf(fp, '%s", one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE):
convert_to_upper (one_string);
if (!strcmp(one_string, "YES*)) sp->consider_undergrad = TRUE:

else sp->consider_undergrad = FALSE:
break;
case FIELD CGNSXDER GRAD: /t"tit!'tt*lﬁ!'*t"".tt'!ﬁt*"'iiﬁ-'-I.!Q"tt‘*"Ql"ﬂt',i""tt't!tt"t't't”'tﬂ'kﬁtﬁ/

if (fscanf(fp, *%s*, one_string) == EOF) return (ERROR_BAD_STUD_PREFS_FILE);
convert_to_upper (one_string);
if (!strcmp(one_string, "YES")) sp->consider_grad = TRUE:

else sp->consider_grad = FALSE:
break;
}
)
return (fclose (fp)):
}
,..'t&"'tQt."".'.t'-t"i'i".""-t'tﬂ.ﬁ*tt*tttttttt'*t’*"ti"'Q.'.'0'.'..""""'i"""’hﬁt"'.""""'.""t"
*aner SEUAPrefS _UNDATSe "t rddmd ad e A R AR AN R A RN E R AN R AR AR RN RN AA NN RN *x
AR RN AR AN PTG TP AR RN RS *hh EAZ 22222 " /
char * StudPrefs_unparse (StudPrefs * sp, AcadProgs * AP, Boolean should_return_result)
{
Jruman
**+%* Requires : - nzone
w*xr*+ Modifies : - stdout
w#xwxx Effects : - If should_return_result is TRUE, returns a newly-allocated string representation of sp.
bbb - Else, prints a string representation of sp to stdout. Returns NULL.
bbbl - 2xits via handle_error if error is incurred.
*"'t/
char * ¢ = NULL;
VeryShortNum vsn = 0:
if (should_return_result)
handle_error (ERRCR_NOT_YET_IMPLEMENTED, “"executing StudPrefs_unparse with should_return_result = TRUE");
else {
handle_error (ERRCR_NOT_YET IMPLEMENTED, "executing StudPrefs_unparse with should_return_result = PALSE");
}
)
R T T ; Arwbwern *
if (printf(UNPARSE_LABEL "%s %d\n", StudPrefsFileFields(FIELD_DATE_OF_GRAD),
SeasonNames({ (sp->date_of_grad) ~->season]. (sp->date_of_grad)->year) < 0)
handle_erroxr (ERROR_PRINTF_FAIL, "executing StudPrefs_unparse");
if (printf(UNPARSE_LABEL, StudPrefsFileFields|[FIELD_MAJORS]) < 0)
handle_error (ERROR_PRINTF_FAIL, "executing StudPrefs_unparse*);
Degrees_unparse (sp->majors, AP, FALSE);
printf("\n");
if (printf(UNPARSE_LABEL, StudPrefsFileFields{FIELD _MINORS}) < 0)
handle_error {ERROR_PRINTF_FAIL, ‘executing StudPrefs_unparse*®);
Degrees_unparse (sp->minors, AP, FALSE);
printf(*\n"};
if (printf(UNPARSE_LABEL, StudPrefsFileFields{[FIELD_CONC]) < 0)
handle_error (ERROR_PRINTF_FAIL., “"executing StudPrefs_unparse’);
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Degrees_unparse (sp->conc, AP, PALSE):
princf("\n"};

vsn = sp->max_course_load;

if (printf(UNPARSE_LABEL, StudPrefsFileFields(FIELD_MAX_COURSE_LOAD]}) < 0)
handle_error (ERROR_PRINTF_FAIL, "executing StudPrefs_unparse®);

if (vsn != VERY_SHORT_NUM_MAX NONE) printf({*s$d\n", vsn): else printf(*NONE\n");

vsn = sp->max_class_hours;

if (printf (UNPARSE_LABEL, StudPrefsFileFields[FIELD_MAX_CLASS_HOURS]) < 0)
handle_error (ERROR_PRINTF_FAIL, *executing StudPrefs_unparse®);

if (vsn != VERY _SHORT_NUM_MAX_NONE)} printf(*$d\n*. vsn): else printf{*NONE\n");

wsn = sp->max_lab_hours;

if (printf{UNPARSE_LABEL, StudPrefsFileFields(FIELD_MAX_LAB_HOURS]) < 0)
handle_error (ERROR_PRINTF_FAIL, *executing StudPrefs_unparse®);

if (vsn != VERY_SHORT_NUM_MAX_NONE) printf(*"s$d\n*, vsn): else printf(*NONE\n");

vsn = sp->max_prep_hours:

if {printf(UNPARSE_LABEL, StudPrefsPileFields|[FIELD_MAX_PREP_HOURS]) < 0)
handle_error (ERROR_PRINTF_FAIL, "executing StudPrefs_unparse®);

if (vsn != VERY_SHORT_NUM_MAX_NONE) printf("$d\n*. vsn): else printf("NONE\n"});

vsn = sp->min_course_load;

if (printf (UNPARSE_LABEL, StudPrefsFileFields{FIELD_MIN_COURSE_LOAD})} < 0)
handle_error (ERROR_PRINTF_FAIL, "executing StudPrefs_unparse®);

if (vsn != VERY_SHORT_NUM_MIN_NONE) printf{*"%d\n", vsn,; else printf("NONE\n");

vsn = sp->mn_class_hours;

if (printf(UNPARSE_LABEL, StudPrefsFileFields{FIELD_MIN_CLASS HOURS]) < 0)
handle_error (ERROR_PRINTF_FAIL, “executing StudPxefs_unparse®):

if (vsn != VERY_SHORT NUM_MIN_NONE) printf(*%d\n*. vsn,, else printf("NONE\n®);

vsn = sp->min_lab_hours;

if (printf(UNPARSE_LABEL., StudPrefsFileFields{FIELD_MIN_LAB_HOURS]} < 0)
handle_error (ERROR_PRINTF_FAIL, ‘“executing StudPrefs_unparse®};

if (vsn != VERY_SHORT_NUM_MIN_NONE) printf(*%d\n”", vsn):; else printf(*NONE\n"):;

vsn = sp->min_prep_hours;

if (printf (UNPARSE_LABEL, StudPrefsFileFields(FIELD_MIN_PREP_HOURS]) < 0)
handle_error (ERROR_PRINTF_FAIL, "executing StudPrefs_unparse");

if (vsn != VERY_SHORT_NUM_MIN_NONE) printf("$d\n", vsn}; else printf(*NONE\n");

if (printf (UNPARSE_LABEL *$s\n*, StudPrefsFileFields|FIELD_WANT_TO_TAKE_NEXT_TERM],

¢ = CrseNumberSet_unparse (sp->want_to_take_next_term. TRUE)) < 0)
handle_error (ERROR_PRINTF_FAIL, “executing StudPrefs_unparse®);
free (c);
if (printf(UNPARSE_LABEL *%s\n’, StudPrefsFileFields[FIELD_WANT_TO_TAKE],
. . {sp->want_to_take. TRUE)) < 0)
handle_error (ERROR_PRINTF_FAIL, "executing StudPrefs_unparse®);
free (c);
if (printf (UNPARSE_LABEL "$%s\n’, StudPrefsFileFields[FIELD_DONT_WANT_TO_TAKE],
¢ = CrseNumberSet_unparse (sp->dont_want_to_take. TRUE)) < 0)
handle_error (ERROR_PRINTF_FAIL, "executing StudPrefs_unparse*);
free (c);

c = Cr

if (printf (UNPARSE_LABEL *"%s\n°,

StudPrefsFileFields {[FIELD OVERRIDE_POI], Boolean_unparse (sp->override_poi,TRUE)) < 0)

handle_error (ERROR_PRINTF_FAIL, "executing StudPrefs_unparse®);

return (NULL);

* " D L T T T T 2 T

PR R L R T A AR,

wrawe GLUGPIefS UNDALSE_X * 4 Fta et et ke A T AN R R R A kR YRR AR R NN RN RN

P T T wewhw

void StudPrefs_unparse_X (Env * env, StudPrefs * sp, AcadProgs * AP)

{

char * ¢ a NULL;
VeryShortNum vsn = 0;
char buffer [MLO_BUFFER);

Display ps (env, StudPrefsFileFields{FIELD_DATE_OF_GRAD]);
Display_psx (env, ":". TABl);
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Display_psx (env, SeasonNames(({sp->date_of_grad)->season], TAB2):

sprintf (buffer,

* %d*, (sp->date_of_grad)->year);

Display_psn (env, buffer);

Display_ps
Display_psx
Degrees_unparse_X
Display_psn

Display_ps
Display_psx
Degrees_unparse_X
Display_psn

Display_ps
Display_psx
Degrees_unparse_X
Display_psn

(env.
{env,
{env,
(env,

(env,
(env,
(env,
(env,

(env,
{env,
(env,
(env,

StudPrefsFileFields [FIELD_MAJORS]):
":*, TABl);
sp~>majors, AP, TAB2);

")

StudPrefsFileFields{FIELD_MINORS]):
*:*, TABl);
sp->minors, AP, TAB2);

StudPrefsFileFields [FIELD_CONC]};
":*, TABl);
sp->conc. AP, TAB2);

)

Display_ps (env, StudPrefsFileFields[FIELD_MAX_COURSE_LOAD]) ;
*:", TABl);

if ((vsn = sp->max_course_load) != VERY_SHORT_NUM_MAX_NONE: {(
*%d*, wvsni:; Display_psnx (env, buffer. TAB2);

Display_psx (env,

sprintf (buffer,
} else

Display_psnx (env. *NONE". TAB2):

Display ps (env, StudPrefsFileFields(FIELD_MAX_CLASS_HCURS]);
*:*, TABl):;

if ((vsn = sp->max_class_hours) != VERY_SHORT_NUM_MAX_NONE) {
*$d", vsn); Display psnx (env. buffer, TAB2):;

Display_psx (env,

sprintf (buffer,
} else

Display_psnx {env, “NONE*, TAB2);

Display_ps {(env, StudPrefsFileFields([FPIELD_MAX LAB_HOURS]) :

Display_psx (env,

. TABl) ;

if {((vsn = sp~>max _lab_hours) != VERY_SHORT_NUM_MAX NONE) (
*sd*, vsn); Display_psnx (env, buffer, TAB2);

sprintf (buffer,
} else

Display_psnx (env. "NONE*, TAB2);

Display_ps (env, StudPrefsFileFields{FIELD MAX PREP_HOURS]);
Display_psx (env, ":*, TABl);

if ((vsn = sp->max_prep_hours) != VERY_SHORT NUM_MAX_NONE! ({
"$d", vsn): Display_psnx (env, buffer, TAB2);

sprintf (buffer,
)} else

Display_psnx (env, "NONE", TAB2);

Display_ps (env, StudPrefsFileFields(FIELD_MIN _COURSE_LOAD]);

Display_psx (env,

:*, TABl);

if ({(vsn = sp->min_course_load) != VERY_SHORT_NUM_MIN_NONE) (
*3d*, vsn); Display_psnx (env, buffer. TAB2):

sprintf (buffer,
)} else

Display_psnx {(env, *NONE", TAB2):

Display_ps (env, StudPrefsFileFields[FIELD_MIN_CLASS_HOURS]);
“:*, TABl);
if {(vsn = sp->min_class_hours) != VERY_SHORT_NUM_MIN_NONE) {

Display.psx (env,

sprintf (buffer,
} else

yar

. vsn); Display psnx {env. buffer. TAB2):

Display_psnx (env. °"NONE*, TAB2);

Display_ps (env, StudPrefsFileFields|[FIELD_MIN_LAB_HOURS]):

Display_psx (env,

*:*, TABl);

if ((vsn = sp->min_lab_hours) != VERY_SHORT_NUM_MIN_NONE) {
*$d*, vsn): Display_psnx (env. buffer, TAB2);

sprintf (buffer.
} else

Display_psnx (env, “NONE", TAB2);

Display_ps (env, StudPrefsFileFields{FIELD_MIN_PREP_HOURS]):

Display_psx (env,

. TABl);

if ({vsn a sp->min_prep_hours) != VERY_SHORT_NUM_MIN_NONE) (
*$d", vsn); Display _psnx (env, buffer, TAB2);

sprintf (buffer,
)} =lse

Display_ps
Display.psx
CrseSet_unparse_X
Display_psn

Display_ps
Display_psx
CrseSet_unparse_X
Display_psn

{env,
(env,
tenv,
(env,

(env,
{env,
{env,
(env,

Display_psnx (env, "NONE", TAB2);

StudPrefsFileFields [FIELD_WANT_TO_TAKE_NEXT_TERM]);
“:*, TABl):
sp->want_to_take_next_term, TAB2):

StudPrefsFileFields [FIELD_WANT_TO_TAKE]) ;
*:*, TABl):
sp~->want_to_take, TAB2);

)
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Display_ps (env, StudPrefsFileFields(FIELD_DONT_WANT_TO_TAKE]);

Display_psx (env, *:*, TABl);
CrseSet_unparse_X (env, sp->dont_want_to_take, TAB2);
Display_psn (env, "*);

Display_ps {env, StudPrefsFileFields|[FIELD_OVERRIDE_POI]}:
Display.psx (env, ":*, TABl);
Display_psnx (env, Boolean_unparse(sp->override_poi. TRUE), TAB2:;

Display_ps {env, StudPrefsFileFields(FIELD_CONSIDER_UNDERGRAD]):
Display psx (env, ®:", TABl);
Display_psnx (env, Boolean_unparse(sp->consider_undergrad, TRUE), TAB2);

Display_ps (env, StudPrefsFileFields[FIELD_CONSIDER_GRAD]);
Display_psx (env, *:*, TABl);
Display_psnx (env, Boolean_unparse(sp->consider_grad, TRUE), TABZ};

}

PR A e e e e I L * AR I T R L 2 *

L e L L L S T e )

R A W A T R N R R A R T R P RN AR AR AR R I RN AR RN AR RN AR RN AR AN SRR TE T RA R AR RR RTINS/

I1.Q. StudStatus.c

FAR R e e e L ) P e e A T I e T L2 2

B P T HID 10 1 M i D T T T T

AR T AL R 2 R A a s Rl d R a R Rl R a e e A R R R SR ] wh W EE 2222222 222 222 222 2]
o

wewww Pile : Studstatus.c

P

#wws* Author Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95

bbbl MIT Master of Engineering in Electrical Engineering and Computer Science '95
L2222

#*&¥> Background : This file contains a part of the C source code for the Academic Advisor Assistant {AAA) system,
bbb designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
hAA A A under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

bbb See main.c for a more complete description of AAA.

rann

bl This file contains the source code for the StudStatus datatype.

wrwnn

#*x%* Compiling Env : gcc -ansi -pedantic -¢ StudStatus.c

ewar
#+w=** Code Status : 1.0.0 WIP
##w** Last Modification Date & Time : April 27, 1995
rwewr

wRRETR AR - - AR AT A AN T RN TR T AR AR A AN AT TRRRRANNR PRI AANTRRRANN LA A A d
wrere® Ouerview OFf DAaCatype &t it s w aw s rd A e R AN A C PR AT I T TR AR RN NI T RN R »
wRARERR AT R, LA Al 2l ] » EE R A Al A A R A e R R A A A A A AR R AR sl
LA S22

#=ax* An instance of this datatype captures the status information for a student.
RR NN

*x%xx* Por example, if the information is:

arnn
ot il Name : Shinpark

hafiodolel Year : freshman

bbb i dd Courses-Already-Taken : 18.01, 18.02. 18.03. 18.06,
bbbl 8.01. 8.0z,

bl 5.11, 5.60,

enww 18.313, 21wW735, 21F222

LA 22 1) END

wwwnE Phase-I-Compleced? : yes

bbbl Phase-II-Completed? : no

wwnnw Accumulated-PE-Points : 12

whwwd

#xx«* the StudStatus instance corresponding to this is:

wbwhh
T name : Shinpark
e year : FRESHMAN
bl taken : {(18.01, 18.02, 18.03, 18.06, 8.01, 8.02,
hb i i 5.11, 5.60, 18.313, 21w735, 21F222}
balhddd phase_I_complete : TRUE
kool phase_II_complete : FALSE
rhwwh PE_points : 12
XERR
www wRRW AAAAA AR R AL AR AR A A s R A s R R AR A i R 2222222222222 203
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*#%+* OpErations On Datatype *#*wa s adwsavant st ssetatssbrbssonubrerns -

wwwnw

* 2y PR e T T PR e 22 e I e 2

#**x* int StudStatus_initialize (StudStatus * ss)

TEREw

***+* Requires : - $s is a non-NULL StudStatus instance.
*x+++ Modifies : - ss5
*##x+ Effects : - Sets all of ss's components to "zerxo® values.

TERRRARARERY

rEEAN - Returns ERROR_NONE.

P

P I L T L L LT ST rapaey [T .
PrTTTS

**xx* inc StudStatus_clear (StudStatus * ss)

rewen

*#*%«* Requires : - Ss is a non-NULL StudStatus instance.
*wew+ Modifies : - ss
*w=*+r Bffects : - Frees any memory allocated for ss's components; i.e., ss->name and ss->taken.

rwmnw

rrrer

~ Recurns ERROR_NONE.

B ) re

LTI

*axx+ int StudStacus_parse (char * fn, StudStatus * stud_stat)

Ty

#**+r Requires : - fn is the name of a file containing student status information.

e

- stud_stat is a non-NULL StudStatus instance.

*x*x*v Modifies : - stud_stat
*xx*xw Bffaects : - Parses the student information in the file named by fn into stud_stat.

Wwwwn

- Returns any errxors.

*w*w% Bugs : - Does not handle mid-line comments.

T T

L L T Y E R e Y P e e e e ]

W

#w*xwa char * StudStatus_unparse (StudStatus * ss. Boolean should_recurn_result)

P2y

*##+++ Requires : - none
#xver Modifies : - stdout
»xvav Effects : - If should_return_result is TRUE, returns a newly-allocated string representation of ss.

T2 T2

ITIIT)

LT T

- Else, prints a string representation of ss to stdout. Returns NULL.
- Exits via handle_error if error is incurred.

ERRRARANRRNR RN RR IR RN e ERERRRRS

ET T2

*x+** yoid StudStatus_unparse_X (Env * env, StudStatus * ss)

LTI 2

#*+%* Requires : -
*wwwx Modifies : -
##a+xv Effects : -

BT

REAREEIERNR R RR P T T Y

B e e L

e AR

IR Y L e e T A T T

PR e e e L] 12212 . TEEARRAN

wwwx» Haader Files *=* LTI e EmE TN ww wrkww reERE

ERERRRERER R

#include
#include
#incluce
#inclucde
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

P2 T T Ak rww P T T ) *

<stdio.h>
<stdlib.h>
<string.h>
<X11/X1lib.h>
<X11/Xutil.h> )
*constants.h* /* MLO_ */
*primitive_datatype_reps_constants.h"

*datatype_reps_constants.h” /* CRSE_NUMBER_REL_TO_NEXT_AND */
*table_constants.h" /* FIELD_COURSES_ALREADY_ TAKEN, etc. */
*error_and_trace.h"
*primitive_datatype_reps.h®
*datatype_reps.h"
*prototypes.h*

‘externs.h*

~

* StudStatus */

~

*+ StudStatusFileFields */

e/

[REEAE A RR SRR SRR AR R L I T e T T *H *

#wwtx State Variables ****wswrsnrewrneris PR

AR

* whww o

stacic StudStatus saved_ss:
static Boolean something_saved;
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VAR A R A

*esrw SrudStatus_initialize **rrsrrarrrrrrrrn TR TR NN NRES - - RN TR

L T A A 2 AR eI T T L )

int StudStatus_initialize (StudStatus * ss)
(
rrren
#**+++ Requires : - s8S is a non-NULL StudStatus instance.
*wx** Modifies : - ss
*xx+«x Effects : ~ Sets all of ss's components to *zero" values.
bl - Returns ERROR_NONE.

rwrnn/

ss-»>name
ss-»year
ss->this_term
ss->next_term
ss->taken
ss->taken_all
ss->phase_I_conplete H
ss->phase_II_complete = FALSE:
ss=->PE_points = 0;

BEREE

;
o

something_saved = FALSE;

return (ERROR_NONE):

KRR RN ]

}
lt‘ - * AR R AR RN AT N AT RN TR NARN PO T R R TR N kW h *
L2222 SCudstatuS.clear P L R R e PR A2 A A L2222 A2l sl] *
ke *k AR R R R RS2SR 22 LE 22 2 - - ,
int StudStatus_clear {StudStatus * ss)
(
/*ttti
#**¥* Requires : - ss is a non-NULL StudStatus instance.
sxwrr Modifies : - ss
#+++» Pffects : - Frees any memory allocated for ss's components; i.e., ss->name and ss->taken.
warr - Returns ERROR_NONE.
tihwt/
if (ss->name != NULL) free (ss->name) ;
if (ss->this_term != NULL) free {ss->this_term):
if (ss->next_term i= NULL) free (ss~>next_term);
if (as->taken != NULL) CrseSet_free (ss->taken);
if (ss->taken_all != NULL) CrseSet_free (ss->taken_all);
if (ss~>corr_cds != NULL) free {ss->corr_cds);
return (ERROR_NONE) :
}
/ LA A A3 (22222 22 2222222222222ttt l]) - nhww LR L] )
E2 2 22 ) SE“dSCacus save_state EA R R R R A R R R A R AR AR ddddd) * *
hx EE 222 2SR 2222222222222 222 22l - * * /
int StudStatus_save_state (StudStatus * ss)
(
/***** Note that there is *no* copying here. *****/
if (something_saved) return (ERROR_SOMETHING_SAVED_ALREADY);
/0
saved_ss.name = ss->name;
saved_ss.year = $s->year;
saved_ss.this_term = gs->this_term;
saved_ss.next_term = ss->next_term;
*/
saved_ss.taken = gs->taken;
saved_ss.taken_all = sg->taken_all;
/'
saved_ss.corr_cds = gg->corr_cds;
saved_ss.other_units = gs->other_units;
saved_ss.thesis_units = gg->thesis_units;
saved_ss.phase_I_complete = ss->phase_I complete;
saved_ss.phase_II_complete = gs->phase_II_complete;
saved_ss.swimming_complete = ss->swimming_complece:
saved_ss.PE_points = gs->PE_points;
*/
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something_saved = TRUE;
return (ERROR_NONE);

P * L e T - *
*rkrd SEUAStALUS_YeStOre_State **AF # vt s vt s s kv s e ads NS v N Rwters *ww *
RER AR N AR AR AR R R E RN AR TR AR R IR AR RS r PR AN R AR AR .Qt.""!'.'t/

int StudStatus_restore_state (StudStatus * ss)
{

f***»» Note that there is *no* copying here. *+***;

if (!something_saved) return (ERROR_NOTHING_SAVED);

I.
ss->name = saved_ss.name;
ss=->year = saved_ss.year;
gs->this_term = saved_ss.this_term;
ss->next_term = saved_ss.next_term:
*/
gss-»taken = saved_ss.taken;
ss-»taken_all = gaved_ss.taken_all;
/1
ss-»corr_cds = saved_ss.corr_cds;
ss~>»other_units = saved_ss.other_units;
ss->thesis_units = saved_ss.thesis_units:

ss->phase_I_complete = saved_ss.phase_I_complete;
ss->phase_II_complete = saved_ss.phase_II_complete;
ss->swimming_complete = saved_ss.swimming_complete;
ss->PE_points = saved_ss.PE_points;

&’

something_saved = FALSE:
return (ERROR_NONE);

/ wREAAN L L T *

#+x++ StudStatus_parse nw e R R T e R a2 e 2 L)

B T T T T ) - " /

int StudStatus_parse (CrseDesc ** crse_descs, Stats * stats, char * fn. StudStatus * stud_stat)

{
/t*tt'
*#*#e+ Requires : - fn is the name of a file containing student status information.
i - stud_stat is a non-NULL StudStatus inscance.
##wrx Modifies : - stud_stat
*eses Effects -~ Parses the student information in the file named by fn into stud_stat.
ekl - Returns any errors.
*%*%x* Bugs : - Does not handle mid-line comments.
*!i*t/
FILE * fp = NULL;
CrseDesc * cd = NULL;
char one_string [MLO_ONE_STRING] ;
int num = 0;
int i = 0;
int 3 = 0;

int stacus = 0;
StudStacus_clear (stud_stat):

if ((fp = fopen(fn, °*r")) == NULL) return {ERROR_FOPEN_FAIL);
while (TRUE) (
if (fscanf(fp, *"%s". one_string) == EOF) break;
if (*one_string == '#') {(
if (fscanf(fp, UP_TO_NEWLINE, one_string) == EOF) return (ERROR_BAD_STUD_STAT_FILE);
continue;
)
for (i = 0; i < NO_STUD_STATUS_FILE_FIELD_CODES ; i++} if (!strcmp(one_string, StudStatusFileFields[i])) break;
if (i == NO_STUD_STATUS_FILE_FIELD CODES) return (ERROR_INVALID_STUD_STAT_FIELD);
if (fscanf(fp, "%s", one_string) == EOF) return (ERROR_BAD_STUD_STAT FILE); /***+% ; wwsew,

switch (1) (

case FIELD_NAME: / * FErEreRARRRNAS rewew renw LE .y
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if (fscanf(fp, "$s°. one_string) == EOF) return (ERROR_BAD_STUD_STAT FILE);

if ((stud_stat->name = (char *) malloc ((strlen(one_string) + 1) * gizeof (char))) == NULL)
return (ERROR_ALLOC_FAIL);

strepy(stud_stat->name, one_string);

break;

case PIELD YEAR: /* wnwan RNy wenrwwr w /

if (fscanf(fp, "%$s", one_string) == EOF) return (ERROR_BAD_STUD_STAT_FILE);
convert_to_upper {one_string):
for (i = 0; i < NO_STUD_STATUS_YEAR_FIELD_VALUE_CODES ; i++}
if (i{strcmp(one_string, StudStatusYearFieldValues(i])) break;
if (i == NO_STUD_STATUS_YEAR_FIELD VALUE CODES) return (ERROR_INVALID_STUD_STAT_YEAR_FIELD_VALUE);
stud_stat->year = i;
break;

case FIELD THIS TERM: /¥t kst ettt m e vt e r e h v e v ke vk A e AN R r A A AR P AN AN T AERRRRRER ]

if (fscanf(fp, "%s". one_string) == EOF) return (ERROR_BAD_STUD_STAT_FILE):
convert_to_upper lone_string);
for (i = 0; i < NO_SEASON_CODES ; i++)

if (!strcmp(one_string, SeasonNames[i))) break;
if (i == NO_SEASON_CODES) return (ERROR_INVALID_STUD_STAT_THIS_TERM_SEASON_VALUE) ;
if ((stud_stat->this_term = (Term *) malloc (sizeof(Term))) == NULL) return (ERROR_ALLOC_FAIL);
(stud_stat->this_term)->season = i;
if (fscanf(fp, *%s'. one_string) == EOF) return (ERROR_BAD_STUD_STAT FILE);
(stud_stat->this_term)->year = atoi (one_string):
if (((stud_stat->this_term)->year < EARLIEST_VALID_YEAR) ||

((stud_stat->this_term)->year > LATEST_VALID_YEAR)) return (ERROR_INVALID_STUD_STAT_THIS_TERM_YEAR VALUE);

break:

case FIELD _NEXT TERM: /#krwawttadh bt a st # et s ke wa Nk WA AR AT SR RN RN AR ERRRNANERERRR RN TN RN ]

if (fscanf(fp, °*%s®, one_string) == EOF) return (ERROR_BAD_STUD_STAT_FILE);
convert_to_upper (one_string):
for (i = 0; i < NO_SEASON_CODES ; i++}

if (!strcmp(one_string, SeasonNames(i])) break:
if (i == NO_SEASON_CODES) return (ERROR_INVALID_STUD_STAT_NEXT_TERM_SEASON_VALUE) ;
if ((stud_stat->next_term = (Term *) malloc (sizeof(Term))) == NULL) return (ERROR_ALLOC_FAIL);
{stud_stat->next_term)->season = i;
if (fscanf(fp, "%s", one_string) == EOF)} return (ERROR_BAD_STUD_STAT_FILE);
{stud_stat->next_term)->year = atoi {one_string);
if (((stud_stat->next_term)->year < EARLIEST_VALID_YEAR) ||

( {stud_stat->next_term) ->year > LATEST_VALID_YEAR}) return (ERROR_INVALID_STUD_STAT NEXT_TERM_YEAR_VALUE);

break;
cage PIELD COURSES_ALREADY_TAKEN: /*#¥*¥#dedastrenrstavavtendantbssnrsads /
if ((status = CrseSet_parse (&fp, &({stud_stat->taken))) != ERROR_NONE)

handle_warning (WARNING_BAD_CRSE_LIST, "StudStatus:parse’);
CrseSet_sort (stud_stat->taken);

StudStatus_compute_taken_all (crse_descs, stud_stat. stats);

break;

case FIELD_OTHER UNITS_RECEIVED: /#®### s aadda st adsawau s wa s a s s asumaw b n b e e aa et e ®hanwew sy /

if (fscanf(fp., "%d*, &num) == EOF) return (ERROR_BAD_STUD_STAT_FILE};
stud_stat->other_units = num;
break:

case FIELD_THESIS_UNITS_COMPLETED: /***##s#ssstusvusnsursus wawey /

if (f£scanf(fp, "%d", &num) == EOF) return (ERROR_BAD_STUD_STAT_FILE);
stud_stat->thesis_units = num;
break;

case FIELD PHASE T _COMPLETED: /*Wwhtwhwmkuswrantobnnestrhonsndtnw LI * 7

if (fscanf{fp, "$s”, one_string) == EOF) return (ERROR_BAD_STUD_STAT_FILE);
convert_to_upper (one_string);
if (!strcmp(one_string, "YES")) stud_stat->phase_I_complete = TRUE;

else stud_stat->phase_TI_complete = FALSE;
break;
case FIELD PHASE_II CCMPLETED: / LAl LT TR /
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if (fscanf(fp, "%s*, one_string) == EOF) return (ERROR_BAD_STUD_STAT_FILE);
convert_to_upper (one_string);
if (!strcmp(one_string, "YES")) stud_stat->phase_II_complete = TRUE;

else stud_stat->phase_II_complete = FALSE;
break;
case FIELD_SWIMMING_REQUIREMENT COMPLETED: /****+*wwsvesseeszs bbb rhwnw * - * /

if (fscanf(fp, "%s", one_string) == EOF) return (ERROR_BAD_STUD_STAT_FILE):;
cenvert_to_uppex (one_string);
if (!strcmplone_string, "YES®)) stud_stat->swimming_complete = TRUE;

else stud_stat->swimming_complete = FALSE;
break;
case FIELD_ACCUMULATED_PE_POINTS: VASAAAAA LSRR L A2t Esddd 7/

if (fscanf(fp, *%d*, &num) == EOF) return (ERROR_BAD_STUD_STAT_FILE):
stud_stat->PE_points = num;
break;

}
recurn (fclose (fp));
}

AR L T T *

wawes SEUASLALUS _COMPULE_LAKET _All S o ettt sk ke k  d R R A TR RN AR AR AR AN EN RN RN RN kR

axmwrwaw T s « * /

void StudStatus_compute_taken_all (CrseDesc ** crse_descs, StudStatus * stud_stat, Stats * stats)
{

CrseDesc * cd = NULL;

int i, 3j;

stud_stat->taken_all = CrseSet_copy (stud_stat->taken):;
CrseSet_resize (stud_stat->taken_all, MNO_TAKEN_ALL):

if (stud_stat->taken != NULL) (
for (i = 0 ; i < (stud_stat->taken)->count ; i++} {
cd = CrseDesc_search ((stud_stat->taken)->members[i], crse_descs, stats->listed_count);
if (cd == NULL) handle_warning (WARNING_UNIDENTIFIED_CRSE_NUM, "StudStatus_compute_taken_all");
else
if {(cd->same_subj_as == NULL) continue;
for (j = 0 ; j < (cd->same_subj_as)->count ; j++)
CrseSec_insert (stud_stat->taken_all, ((cd->same_subj_as)->members(j]})~->number);

}
CrseSet_sort (stud_stat->taken_all);
}
/*
stud_stat->corr_cds = (CrseDesc **) calloc ((stud_stat->taken_all)->count, sizeof(CrseDesc *));
for (i = 0 ; i < (stud_stat->taken_all)->count ; i++) {
cd = CrseDesc_search ((stud_stat->taken_all)->members{i], crse_descs, stats->listed_count};
if (cd == NULL) handle_warning (WARNING_UNIDENTIFIED_CRSE_NUM, *StudStatus_compute_taken_ all");
stud_stat->corr_cds{i] = cd;

*/

/ wxw B T T -
koW studs:ac“s unparsa LAAAA L A A A2 A AR a2 2222222 22 2] * LA A S

AR AR R AR A NIRRT R TR AR R AN AN T T IR "ﬁ'/

char * StudStatus_unparse (StudStatus * ss, Boolean should_return_result)

(

/iﬁ.l'

***¢* Requires : - none

#v+ve Modifies : - stdout

ww+ws gffects : - If should_ _return_result is TRUE. returns a newly-all d string rep ion of ss.
healidd - Else, prints a string representation of ss to stdout. Returns NULL.

R ~ Exits via handle_error if error is incurred.

'..Qf/
char * ¢ = NULL;

if (should_return_result)
handle_error (ERROR_NOT_YET_IMPLEMENTED, "executing StudStatus_unparse with should_return_result = TRUE®);
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else (

handle_error (ERROR_NOT_YET_IMPLEMENTED, *executing StudStatus_unparse with should_return_result = PALSE");

1*

if (printf(UNPARSE_LABEL "%s\n®, StudStatusFileFields{FIELD_NAME}, ss->name) < 0)

handle_error (ERROR_PRINTF_FAIL, "executing StudStatus_unparse®};

if (printf(UNPARSE_LABEL °*%s\n”, StudStatusFileFields[FIELD_YEAR], StudStatusYearFieldValues{ss->year]) < 0}

handle_error (ERROR_PRINTP_FAIL, "executing StudStatus_unparse");
if (printf (UNPARSE_LABEL "%s %d\n°®, StudStatusFileFields{FIELD_THIS_TERM],
SeasonNames ( (ss->this_term)->season], (ss->this_term)->year} < Q)
handle_error (ERROR_PRINTF_FAIL, "executing StudStatus_unparse®);
if (printf(UNPARSE_LABEL *%$s\n”,

StudStatusFileFields [FIELD_COURSES_ALREADY_TAKEN], ¢ = CrseNumberSet_unparse (ss->taken, TRUE)) < 0)

handle_error (ERROR_PRINTF_FAIL, "executing StudStatus_unparse*};

free (c);

if (printf(UNPARSE_LABEL *$s\n",

StudStatusFileFields [FIELD_PHASE_I_COMPLETED]), Boolean_unparse(ss->phase_I_complete,TRUE)) < 0)

handle_error (ERROR_PRINTF_FAIL, "executing StudStatus_unparse®);
if (printf(UNPARSE_LABEL "%s\n®,

StudStatusFileFields [FIELD_PHASE_II_COMPLETED], Boolean_unparse(ss->phase_II_complete,TRUE)) < 0}

handle_error (ERROR_PRINTF_FAIL, "executing StudStatus_unparse®);

if (printf(UNPARSE_LABEL *$d\n®, StudStatusFileFields{FIELD_ACCUMULATED_PE_POINTS], ss->PE_points) < 0)

handle_error (ERROR_PRINTF_FAIL, "executing StudStatus_unparse‘);
return (NULL);

*/

P2 e e e

wrrrr SrudSLAtUS_UNPArSE_X *¥ ettt arha vt as st habava ket rtatewnwssns

WM A r R AR R R TR TR ARy L2222 1] Rk A 23R 2Z 222 2] /
void StudStatus_unparse_X (Env * env. StudStatus * ss)
(

char * ¢ = NULL;

char buffer (MLO_BUFFER];

Display_ps (env, StudStatusFileFields(FIELD_NAME]});

Display_psx (env, ":*, TABl);

Display_psnx {env, ss->name, TAB2):

Display_ps (env, StudStatusFileFields(FIELD_YEAR]};

Display_psx (env, *:*, TABl);

Display_psnx (env, StudStatusYearFieldValues(ss->year], TAB2);

Display_ps (env, StudStatusFileFields(FIELD_THIS_TERM]):

Display psx (env, ":", TABl):

Display_psx (env, SeasonNames{(ss->this_term)->seasonj, TAB2):

sprintf {buffer, " %d*. (ss->this_term)->year);

Display_psn (env, buffer);

Display_ps (env, StudStatusFileFields({FIELD_NEXT_TERM]):

Display_psx (env, ":*, TABl):;

Display_psx (env, SeasonNames|(ss~->next_term)->season], TAB2);

sprintf (buffer, * %d", (ss->next_term)->year);

Display_psn (env, buffer):

Display_ps (env, StudStatusPileFields|[FIELD_COURSES_ALREADY_TAKEN]);

Display_psx (env, ":", TABl):

CrseSet_unparse_X (env. ss->taken, TAB2);

Display_psn (env, *");

Display_ps {env, ®Taken-All (Debugging)®};

Display_psx (env, *:*, TABl);

CrseSet_unparse_X (env, ss->taken_all, TAB2};

Display_psn (env, *");

Display_ps {env, StudStatusFileFields|FIELD_THESIS_UNITS_COMPLETED]);

Display_psx (env., ®:°*, TABl);

sprintf (buffer, "%$4*, ss->thesis_units):

Display_psnx (env, buffer, TAB2);

Display_ps (env, StudStatusFileFields{FIELD_OTHER_UNITS_RECEIVED]);

Display_psx (env, ":", TABl);

sprintf {buffer, "%d", ss->other_units);

Display_psnx {(env, buffer, TAB2);

Display_ps (env, StudStatusPileFields(FIELD_PHASE_I_COMPLETED]);
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Display_psx
Display_psnx

Display_ps
Display_psx
Display_psnx

Display_ps
Display_psx
Display_psnx

Display_ps
Display_psx
sprintf
Display_psnx

PA AR A e L R L e e e

L T T T Y

(env,
{env,

(env,
(env,
(env,

{env,
(env,
(env,

(env,
(env,

", TABl);
Boolean_unparse(ss->phase_I_complete, TRUE), TAB2):

StudstatusFileFields (FIELD_PHASE_II_COMPLETED]);
*:®, TABl);
Boolean_unparse(ss->phase_II_complete, TRUE), TABZ);

StudStatusFileFields[FIELD_SWIMMING_REQUIREMENT_COMPLETED] ) ;
*:*, TABl);
Boolean_unparse(ss->swimming_complete, TRUE), TAB2);

StudStatusFileFields (FIELD_ACCUMULATED_PE_POINTS]);
*:*, TABl);

(buffer, *$d", ss->PE_points);
(env, buffer, TAB2):

T Y

wen

rwwn

LR R e R R L L il L)

ILR. SubCS.c

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <X11/Xlib.h>
#include <X11/Xutil.h>

#include "constants.h”

#include *table_constants.h®

#include "error_and_trace.h®

#include "primitive_datacype_reps_constants.h"
#include ‘*primitive_datatype_reps.h*

#include "datatype_reps.h®

#include "prototypes.h*

VAR R e R R L L et Al sy

SubCS * SubCS_create (CrseSet * set, char * set_desc, VeryShortNum req)

(

YAZZI2S

**xv* Requires :
*xwer Modifies :

wwexx Effects

rrhww

TRRRWD

none
none

Returns a pointer to a newly allocated SubCS scs, whose members are set to the arguments.

If req is zero, then scs->req num is set to set->count.

SubCS * retval = NULL;

if ((retval = (SubCS *) malloc (sizeof(SubCS))) == NULL)
handle_error (ERROR_ALLOC_FAIL. "executing SubCS_create*);

if (req == 0) req = set->count:

= sec;

retval->set_desc = set_desc;

retval->set

retval->req num

return (retval);

= req:

22 1] e LT Ty ey

SubCS " SubCS_copy (SubCS * scs)

(

SubCS * retval = NULL;
recval = SubCS_create{scs->set, scs->set_desc, scs->req num);
return {recval);

Jrrannn

- * "

void SubCS_free (SubCS * subces)

{

/***** Note that the members are *not* freed. **%*%x/

free {subcs);

l*

* e T T T T Y

ww
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Boolean SubCS_satisfied(SubCS * subcs, CrseSet * taken, CrseSet ** applicable,
Boolean print_if_succ, Boolean print_if_fail, Env * env, int tab)
(
int count = 0;
int i = 0;

if (subcs == NULL) return (TRUE):
*applicable = CrseSet_create (MNO_APPLICABLE);
for (i = 0 ; i < taken->count; i++)
if (CrseSet_is_member (subcs->set, taken->members[i])) {
CrseSet_insert (*applicable, taken->members(i]):
if (++count >= subcs->req npum) {
if (print_if_succ) (
Display_psx (env, "Completed by : *, tab);
CrseSet_unparse_X {env, *applicable, env->posx);
}
return (TRUE);

}
if (print_if_fail) {
if ((*applicable)->count > 0) (
Display_psx (env, "Taken thus far : *, tab);
CrseSet_unparse X (env, *applicable, env->posx);
}
else Display_psx (env, "No progress®, tab);
)
return (FALSE);

/ * R R R L L e e R Ll ]

void SubCS_unparse (SubCS * scs. Boolean desc_only)
(
if (desc_only) {
princf("%d of $s", scs->req_num, scs->set_desc);
} else (
printf("sd of ", scs->req_num);
CrseSet_unparse (scs->set, FALSE);

PR e e e e T L E L P2 T

void SubCS_unparse_X (Env * env, SubCS * scs, int tab, Boolean desc_only)
{

char buffer [MLO_BUFFER];

if (scs == NULL) Display_psx (env, *NULL®*, tab);

else {

if (desc_only) {(

sprintf (buffer, *%d of $s", scs->req_num, scs->set_desc):
Display_psx (env, buffer. tab);
else {
sprintf(buffer, “%d of *, scs->req_num);
Display_psx (env, buffer, tab);
CrseSet_unparse X (env. scs->set, env->posx);

3

-

[RERRR R AR AR R AR R, * R T T 2 2 LTI T

IL.S. SubQualSCS.c

#include <«<stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/Xlib.h>

#include <X11/Xutil.h>

#include "constants.h®

#include "table_constants.h®
#include “error_and_trace.h*
#include “*primitive_datatype_reps_constants.h*®
#include "primitive datatype_reps.h®
#include "datatype_reps.h*

#include *prototypes.h*
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AR R L L e T T T T T T T T (221224 * * )

SubQualSCS * SubQualSCS_create (void)
{
SubQualSCS * retval = NULL;
if ((retval = (SubQualSCS *) calloc (1, sizeof(SubQualSCS))) == NULL)
handle_error (ERROR_ALLOC_FAIL, “executing SubQualSCS_create*);
else return (retval);
}

VA2 2T L) L * Rt e e L ey

SubQualsSCS * SubQualSCS_copy (SubQualSCS * sqscs)

{
SubQualSCS * retval = NULL;
retval = SubQualSCS_create();
retval->subcs = SubCS_copy {sqscs->subcs) ;
retval->including = SubCS_copy {sgscs->including) ;
retval->excluding = CrseSet_copy (sgscs->excluding);
return (retval);

PAA AR AR e T e ) wxwnw (3441 Y]

void SubQualSCS_free (SubQualSCS * sqscs)
(
if (sgscs == NULL) return;
SubCS_£ree {sgscs->subcs) ;
SubCs_free {sgscs->including) ;
CrseSet_free (sqscs->excluding);

VAR TIER 2222 hkhh LR R R e L e e s A e L Y]

Boolean SubQualSCS_satisfied (SubQualSCS * sqgscs, CrseSet * taken, CrseSet ** applicable,
Boolean print_if_succ, Boolean print_if_fail, Env * env, int tab)

{
CrseSet * stripped = NULL;
CrseSet * ¢s = NULL;
CrseSet * temp = NULL;

Boolean retval = FALSE;
CrseSet * local_applicable = NULL;
int i;

stripped = CrseSet_subtract (taken, sgscs->excluding);:
/****» Pirst, check if including is satisfied. **w*«,

if (!SubCS_satisfied(sgscs->including, stripped, &cs. FALSE, FALSE. NULL, 0))
/****= Tf it is not, then determine applicable by checking for subcs and return FALSE, #****+*/

Subcs_satasfied(sqscs->subes. stripped, applicable, FALSE, FALSE., NULL, 0):
retval = FALSE;

} else {
/***=x If it is, then check if subcs is satisfied. ****~*/
if (!SubCsS_satisfied(sqgscs->subcs, stripped, &local_applicable, FALSE, FALSE, NULL, 0)) (
/***** If it is not, we return FALSE. *****/

*applicable = local_applicable;
recval = FALSE;

else (
/**=** If it is, we make sure that cs (the applicable to including) is included in our result, **++w/

if (cs == NULL) *applicable = local_applicable;
else {
*applicable = CrseSet_copy (¢s); /** put c¢s into result **/
temp = CrseSet_subtract (local_applicable, c¢s); /** temp = local_applicable - ¢cs **/
CrseSet_resize (*applicable, (sqscs->subcs)->req _num);
for (i = 0 ; i < ((sqgscs->subcs)->req num ~ (cs->counc)) ; i++)
CrseSet_insert (*applicable, temp->members(i]); /** complete the required number **/
CrseSet_free (local_applicable);
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retval = TRUE;

if (print_if_succ) (
Display_psx (env, °"Completed by : *, tab);
CrseSet_unparse_X (env, *applicable, env->posx);
}
1

CrseSet_free (stripped);
CrseSet_free (cs):
CrseSet_free (temp);

if (print_if_fail && !retval) (
if (*applicable != NULL) (
if ((*applicable)->count > 0) {
Display_psx (env, “Taken thus far : *, tab);
CrseSet_unparse_X (env, *applicable, env->posx);
}
else Display_psx (env, "No progress*®, tab);
}

return (retval);

FAL e e R L e R i R A L AR AR i At a At d i . * /

void SubQualSCS_unparse_X (Env * env, SubQualSCS * sqscs, int tab, Boolean subcs_desc_only, Boolean including desc_only)
(
if (sgscs == NULL) Display_psx (env, "NULL", tab):;
else (
SubCS_unparse_X (env, sqgscs->subcs, tab, subcs_desc_only):
if (sqgscs->including i= NULL) {
if (((sqscs->including)->set)->count > 0) (

Display_psn (env, **);

Display_psx (env, *Including : ¢, tab);

SubCS_unparse_X (env, sgscs->including, env->posx, including desc_only);
)}

if (sqscs->excluding != NULL) (
if ((sgscs->excluding)->count > 0) {

Display_psn (env, "");
Display_psx (env, "Excluding : *, tab);
CrseSet_unparse_X (env, sqgscs->excluding, env->posx):
33}
}
It“t‘l".'lﬁ'ﬂ'ﬁ*t!l‘('t‘!*tt*ﬁ't E ] EA R AL A L) RhkRRhW L2 3] ERRRNRERY * /

I1.T. Units.c

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/Xlib.h>

#include <X11/Xutil.h>

#include "constants.h*

#include "table_constants.h"
#include “error_and_trace.h*
#include *primitive_datatype_reps_constants.h*
#include *primitive_datatype_reps.h”
#include *datatype_reps.h*

#include "prototypes.h*

/ P T T waw /)

Units * Units_create (UShort req, char * units)
{

Jreenw

**¥** Requires : - none

#+x*r Modifies : - none
*»+wer Effects : - Returns a pointer to a newly allocated Units, whose req and units are set to req and units.
"“QQ/

Units * retval = NULL:

Appendix : Source Code // II. Datatypes // IL.T. Units.c 117



if ((retval = (Units *) malloc (sizeof(Units))) == NULL)
handle_error (ERROR_ALLOC_FAIL, “executing Units_create®);

retval->req = req;

retval->units = units;

Fa AR R e L  r T 2 T T Ty ddwied L2222 2 /

Boolean Units_satisfied (Units * u, UShort req,

Boolean print_if_succ, Boolean print_if_fail, Env * env, int tab)

[Rrwww

*#*#** Requires : -~ u is non-NULL.
wa*ww Modifies : - none
**w2» Effects : - Returns TRUE if req >= u->req, FALSE otherwise.
wwwwny
char buffer [MLO_BUFFER];
if (req >= u->req) {
if (print_if_succ) {
sprintf(buffer, "Completed with : %4 %s*, req, u->units);
Display_psx (env, buffer, tab);
}
return (TRUE);
) else (
if (print_if_fail) (
if (req > 0) (
sprintf (buffer, "Taken thus far : %d %s*, req, u->units};
Display_psx (env, buffer, tab);
)
else Display_psx (env, °*No progress in this field", tab);
}
return (FALSE);

VAR LY " R e e R R e e e ittty

void Units_unparse_X (Env * env, Units * u, int tab)
{

Jrrenn

«w»x> Requires : - none
*xs*x Modifies : - Display

*ww+«x Effects : - Prints a string representation of u to Display at position tab of the current line.

hrAx )

char buffer [MLO_BUFFER];
if (u == NULL) sprintf(buffer, *"NULL");

else sprintf(buffer, *%d %s", u->req, u->units):
Display_psx (env, buffer, tab);
}
Jranwnah D T T L T T L T T P P PP /

II1. Functions & Procedures

III.A. dp_GIR.c

/itt'i“-*.#".ﬁ‘it"ii*t * ek AR AN AN RN T I AR RY A EA 2222222222222l
* dp_GIR.c

*

* Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95

- MIT Master of Engineering in Electrical Engineering and Computer Science '95

*

* Abstract : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,

- designed and implemented in the spring of 1995 as the author's Master of Engineering thesis, under

a more complete description of AAA.

* % %

* Compiling Env : gcc -ansi -pedantic -¢ dp_GIR.c
-
* Code status

* Last Modification Date
*

0.5.0 w1p
April 20, 1995

the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science. See main.c for

* A lot of this code may look ugly and redundant. That was not so. It used to be very beautiful. But I had to

* make it ugly and redundant to make it efficient, okay@%$°&%? Trust me.
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* this ugly.

*

R L g R e R b P R R R T R R P AP P

/

*rwee He,

- * -

ader Files ***

-rar

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

[rewenken

» FrTERATRNS

<stdio.h>
<string.h>
<X11/X1lib.h>
<X11/Xutil.h>
"constants.h"
*primitive_datatype_reps_constants.h*
*datatype_reps_constants.h*
*"table_constants.h®
"error_and_trace.h"
*primitive_datatype_reps.h*
“datatype_reps.h”
*prototypes.h*

"externs.h*

/* printf */

/* CrseNumber,

R L L T e T T T T T 2]

rrwrhernw

rrewRww EERR RN /

R L e e e T e T e T

[

L T T T T e e )

Boolean */

» *

x * * wkwww » /

TRRAEAR

rEEwR Locﬂl cOnstmts R TR NN *hw AR R R A2 ] LR R TR 2222222222222 2R R 2l lsdd
N * AAAE R L AL S ] £ ] * ek A N l
enum REQ_CAT TYPE_CODES_ENUM {

UNDEFINED = 0,

SUB_Cs,

ONE_OF_SCS,

SUB_QUAL_SCS,

UNITS.

BOOLEAN

};
enum REQ_CAT_CODES_ENUM ({

CALCULUS_I = 0, /***** SubCS rwkw)

CALCULUS_II, /***** SubCS wwknwy

PHYSICS_I, /*¥*** SubCS kwkkw/

PHYSICS_II, /***** SubCS wawww/

CHEMISTRY, /***** SubCs whenn/

BIOLOGY, J***ere SubCS REER)

LABORATORY, /***w* gubCs weawny

HASSD_10R20RLO, /***** OneOfsSCS wEREN)

HASSD_40RS, J***** OneQ£SCS wkkkk )

HASSD_REM, /*we*® OneOfSCS wwhwn )

HASS, J***** SubQUAlSCS **4*x/

stlr' /R!". Sums ‘l"*,

PHASE_I, /®=a%% SubCS wRRAR )

PHASE_II, J*ewrs SuhCS LAl Y]

CONCENTRATION, /***** UNDEFINED **#*%%/

SWIMMING, /****% Boolean wwrkw s

PHYSICAL_EDUCATION /***** Units haiabelebt

};
#define NO_REQ_CATS 17
#define MNO_CRSES_TO_DISPLAY 10
#define GIR_TABl1 0
#define GIR_TAB2 150
/f TRk A AR N whw LA 2222222222 W - *
wEEHN Local Datﬂtypes » wEhw R hWy LA L L1 *

kW LAl X2 - khh R AT A *w *w .t‘,

typedef union _ReqCatUnion (

SubCs * subcs;

OneOfscs * ooscs;

SubQualSCS * sgscs;

Units * units;

Boolean bool;
)} RegCatUnion;
/.ttﬁ'.-it.t‘...'t*i--'i’.ﬁi'..t'.*'..'.'Q'ﬁ.k't'n"'.'t.t.O'Q‘ﬁ.tt.tt.'ﬁi.tiﬁtt'..Q.. -

L2 22 2] !acal Tables LAAAE AL S LA S AR A ARl R i 2221222222 a) * *hhd
LA A2 222 ) LA A2 24 ) LA A A A a2 e el s T T * /
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static char * ReqCatstr(] = (
*Calculus I*,
“Calculus II*,
*Physics I*,
*Physics IXI*,
‘Chemistry",
*Biology",
“Laboratory*,
"HASS-D 1/2/L0°",
“HASS-D 4/5°",
*Third HASS-D",
YHASS",
*REST",
‘Phase I*,
*Phase II",
*Concentration”,
*Swimming Req.*,
*Phys. Ed.*
}i

static const VeryShortNum ReqCatType(] = {
SUB_CS,
SUB_CS,
SUB_CS,
SUB_CS,
SUB_CS,

JRERRE R AR RN WRE AR AR S R RERE - -

**%%% State Variables - * - wRER R L L L T T

LR 22 * ARRRAR TR » /

static RegCatUnion ReqgCat [NO_REQ_CATS] ;
static Boolean ReqCatSatisfied (NO_REQ_CATS];

/ *w P LI R LT wewEE *w

#weww dp GIR * P TT R L s e g L e I e e S T L

AR T AR N RN AN " hwh * ” FEREWEE * /
int dp_GIR (VeryShortNum message, VeryShortNum flag, Essence * ess, AuditResult ** ar)
{

int status = 0;

switch (message) {

case MSG_INITIALIZE : status = dp_GIR_initialize (ess->gir); break;
case MSG_UNPARSE_REQUIRED X : status = dp GIR_unparse_required_X (ess->env); break;
case MSG_AUDIT status = dp_GIR_audit (flag, ess, ar) ; break;

default handle_error (ERROR_UNKNOWN_MSG, "received by dp_GIR*®);
}
return (status);
}
/i’ﬁﬁ'b.‘iiﬁ * AR ERNERT LA AAA AR A A 2 A d s R Xt el Rl e i 2222 ey
*##*4* dp GIR_initialize - - wRRAW
WRREARA RN - - - - - /

int dp_GIR_initialize (GIR * gir)
{
int i, t;

/ttiﬁw ReqCat - - AP ERA TR, LA /
for (i = 0 ; i < NO_REQ CATS ; i++)

switch (ReqCatType[i]) (
case SUB_CS: ReqCat{i}.subcs = NULL: break:
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case ONE_OF_SCS: ReqCat[i]).ooscs = NULL; break:

case SUB_QUAL_SCS: RegCat[i].sqscs = NULL; break:
case UNITS: RegCat{i).units = NULL; break:
)

ReqgCat [CALCULUS_I] .subcs
ReqCat [CALCULUS_II) .subcs
ReqCat [PHYSICS_I] .subcs
ReqCat [PHYSICS_II].subcs
ReqCat [CHEMISTRY] .subcs
RegCat [BIOLOGY) .subcs
ReqCat {LABORATORY] . subcs

SubCS_create(gir->categories(t
SubCS_create(gir->categories{t
SubCS_create(gir->categories(t
SubCS_create(gir->categories(t
SubCS_create(gir->categories{t
SubCS_create(gir->categories{t

ReqCat [HASSD_10R20RLO] .coscs = OneOfSCS_create ();
OneOfSCS_insert (ReqCat[HASSD_1O0R20RLO] .ooscs,

SubCS_create(gir->categories[t = GIR_FUL_INDEX_HASS_D_l1] , GIRStrings(t}], 1));
OneQfSCS_insert (ReqCat{HASSD_1OR20RLO}.ooscs,

SubCS_create(gir->categories(t = GIR_FUL_INDEX_HASS_D_2] , GIRStrings(t], 1)}):
OneQfSCS_insert (ReqgCat[HASSD_1OR20RLO] .ooscs,

SubCS_create(gir->categories[t = GIR_FUL_INDEX_HASS_D_LO], GIRStrings({t}, 1));

ReqgCat [HASSD_4OR5].00scs = OneOQ£SCS_create ();
OneOfSCS_insert (RegCat{HASSD_40RS5) .ooscs,

SubCS_create(gir->categories{t = GIR_FUL_INDEX HASS_D_4] ., GIRStrings{t], 1)):
One0£SCS_insert (ReqgCat!HASSD_40RS5].coscs.

SubCS_create{gir->categories{t = GIR_FUL_INDEX_ HASS_D_5) , GIRStringsi{t), 1));

SubCS_create(gir->categories[t = GIR_FUL_INDEX_CALCl], GIRStrings(t], 1);
GIR_FUL_INDEX_CALC2], GIRStrings(t], 1);
GIR_FUL_INDEX_PHYS1l], GIRStrings[t], 1);
GIR_FUL_INDEX_PHYS2], GIRStrings([t], 1);
GIR_FUL_INDEX_CHEM] , GIRStrings(t], 1);
GIR_FUL_INDEX_BIO] , GIRStrings(t], 1);
GIR_FUL_INDEX_LAB] , GIRStrings([t], 1);

ReqCat [REST] . subcs = SubCS_create(gir->categories{t = GIR_FUL_INDEX_REST] . GIRStrings[t], 2):

RegCat [PHASE_I].subcs = SubCS_create(gir->all_phaseI , "Phase I Subjects*® , 1l);
ReqCat [PHASE_II].subcs = SubCS_create{gir->all_phaseII, "Phase II Subjects", 1);

ReqCat [SWIMMING] .bool = TRUE; /***** yhat we require is that this be TRUE **+**+*/
ReqCat { PHYSICAL_EDUCATION] .units = Units_create (8, "points®);

dp_GIR_clear_state (gir);

return (ERROR_NONE) ;

}
, AR RARR NN rRkEEN AR RN R TP R AR SRR P AR R AR AR R TR R AR AR RN AR AR oo
#xkar dn GIR_ClEAr_SLAte ***#*weratramsanarhsrtasrateansy ARARRERNRS *w
R S22 22222222222 ]2d - wEw RARAR AN Y ¥ /
void dp_GIR_clear_state (GIR * gir)
{
VeryShortNum i, t;
OneOfSCS_free (ReqCat[HASSD_REM].ooscs);
ReqCat (HASSD_REM] .00scs = OneOfSCS_create ();
One0£SCS_insert (RegCat[HASSD_REM].ooscs,
SubCS_create(gir->categories{t = GIR_FUL_INDEX_HASS_D_3] , GIRStrings(t], 1));
SubQualsCs_free (ReqCat[HASS].sgscs);
ReqCat [HASS] .sqgscs = SubQualSCS_create ():
[ReqCat [HASS] .sqscs) ->subcs = SubCS_create(gir->all_hass, "HASS Subjects®", 5);
for i = 0 ; i < NO_REQ_CATS ; i++) ReqCatSatisfied(i] = FALSE;
}
/twtttttwt""' - * RAERERAREN R RN TR RN TR, - £ 3240 LA AL 2D 44
wwaww unparse_*_X t*eeessewe ene rwnn TS
dew - LA 2222 T2 L2 22 /
int dp_GIR_ unparse_required X (Env * env)
{
int i = 0;
Display_psn (env, "The requirements for GIR are as follows:");
Display_psn (env, **);
for (i = 0; 1 < NO_REQ_CATS; i++) (
Display psx (env, ReqgCatStr[i], GIR_TAB1);
if (i == HASSD_REM} { Display_psnx (env, "One from the 'Unused' categories®, GIR_TAB2); continue; )}
if (i == HASS) { Display_psnx (env, "Five more HASS subjects" . GIR_TAB2); continue; )}
switch (ReqCatType{il}) {
case UNDEFINED : Display_psnx (env, "Undefined", GIR_TAB2) ; break;
case SUB_CS :
if (((RegCat[i].subcs)-~->set)->count > MNO_CRSES_TO_DISPLAY)
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SubCS_unparxse_X (env, ReqCat[i].subcs, GIR_TAB2, TRUE);
else SubCS_unparse_X (env, ReqCat(i].subcs, GIR_TAB2, FALSE);
Display_psn (env, “*);

if (i == PHASE_I) ({ Display _psnx (env, "or Equivalent®, GIR_TAB2 + TAB); continue; )
if (i == PHASE_II) ( Display _psnx (env, "or Equivalent®, GIR_TAB2 + TAB); continue; )

break;

case ONE_OF_SCS : OneOfSCS_unparse_X (env, RegCat{i).ooscs, GIR_TAB2)

case SUB_QUAL_SCS :

SubQualSCS_unparse_X (env, ReqCat[i].sgscs, GIR_TAB2, TRUE, FALSE) ;

Display_psn (env, "*);
break;

case UNITS : Units_unparse_X (env, ReqCat[i).units, GIR_TAB2)

case BOOLEAN :

Display_psnx (env, "Can be satisfied by passing the swim test,®, GIR_TAB2);

Display_psnx {env, "or by taking a swimming PE class.", GIR_TAB2);
break;
i
return {ERROR_NONE);
}

; break;

; Display_psn (env, **); break;

/ - xR E R R RN,

e TRwa b

wwwwy G GIR_AUALIL ****eewssssvasworsrnarihswiss rew

" L T T Y - s -

int dp_GIR_audit (VeryShortNum flag, Essence * ess, AuditResult ** ar)
{

Env * env;

CrseDesc ** cds:

StudStatus * ss;

StudPrefs * sp;

Stats * st;

GIR * gir;

Boolean satisfied = FALSE;
CrseSet * excluding = NULL;
CrseSet * applicable = NULL;
CrseSet * considering = NULL;
CrseDesc * considering_cds [MNO_APPLICABLE] ;

CrseDesc * cd = NULL:
char * ¢ = NULL;

VeryShortNum index = 0;
VeryShortNum considering_count = 0;
VeryShortNum satisfied count = 0;
VeryShortNum hassd_fsm = 0;
VeryShortNum REST_count = 0;
VeryShortNum HASS_count = 0;

int cpxl = 0;
int cpx2 = 0;
char buffer [MLO_BUFFER];

OneNumCode i, j, &;

ERRRRR ]

Jrrere Initialize. w*eewrswrwwwews

if (dfs[DP_GIR_TRACE]) printf("dp_GIR : Setting local variables for Essence members...\n");

env = ess->env;

cds = ess->cds:
8s = ess->Ss;
sp = ess->sp;
st = ess->st;
gir = ess->gir;

*ar = AuditResult_create();

if (flag == FLAG_DISPLAY_AUDIT_RESULTS) (
excluding = CrseSet_create(MNO_APPLICABLE);

dp_GIR_clear_state (gir);

Display_psnx {(env, "STATUS", GIR_TAB2);

/'hti'i Verbose Hode * L » L2 2] - w-'ﬁﬁ/
considering = CrseSet_create(ss->taken_all->count);
Display_psx (env, "REQ. CATEGORY®, GIR_TABl);
122
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Display_psn (env, **);

for (i = 0 ; i < ss->taken_all->count ; i++) {
c = ss->taken_all->members(i];
if ((cd = CrseDesc_search (¢, cds, st->listed_count)) == NULL) princf (*dp_GIR:audit : Could not £ind %s.\n", ¢);
else {
if (ed->GIR_fulfillment > 0) (
CrseSet_insert (considering, ¢);
considering_cds[considering_count++] = cd;
11}
CrseDesc_sort_on_gir (considering_cds, considering_count);

/***** CAILCULUS_T through LABORATORY ** % #aaswt sttt na s e ad e s d R akh b ek v d /

for (i = CALCULUS_I ; i <= LABORATORY ; i++) (

if (dfs[DP_GIR_TRACE_INDEX]) printf("dp_GIR : Auditing %s...\n", ReqCatStr(i]);

if (dfs(DP_GIR_WAIT_FOR_CLICK]) wait_for_left_click (env);

Display_psx (env, ReqCatStr{i], GIR_TAB1);

if (SubCS_satisfied (ReqCat{i].subcs, considering, &applicable, TRUE. TRUE, env, GIR_TAB2)) {
ReqgCatSatisfied[i] = TRUE:
satisfied_count+«+;

) /* else Display psx (env, "No progress®, GIR_TAB2); */

CrseSet_append {{*ar)->applicable, applicable);

CrseSet_free (applicable);

Display_psn (env, "°*);

J***** HASSD JORZORLO ** @ # v aa aw s dwa a d kA R AR AR AN RS RN AR AN * ARERAEL /

if (dfs(DP_GIR_TRACE_INDEX]) printf("dp_GIR : Auditing %s...\n", ReqCatStr[HASSD_1OR20RLO});

if (Afs{DP_GIR_WAIT FOR_CLICK]) wait_for_left_click (env);

Display_psx {(env, ReqgCatStr[HASSD_1OR20RLO], GIR_TAB1);

if (OneOfsCS_satisfied (ReqCat[HASSD_lOR20RLO] .ooscs,considering, &applicable, &index, TRUE, TRUE, env, GIR_TAB2)) {
RegCatSatisfied[HASSD_10R20RLO) = TRUE:

satisfied_count++;
CrseSet_append (excluding, applicable);
if (({index == 0) || (index == 2))

OneOfSCS_insert (RegCat[HASSD_REM].ooscs,
SubCS_create(gir->categories{t = GIR_FUL_INDEX_HASS_D_2] , GIRStrings([t], 1));
if ((index == 1) || (index == 2))
OneOfSCS_insert (ReqgCat[HASSD_REM].ocoscs,
SubCS_create(gir->categories{t = GIR_FUL_INDEX_HASS_D_l1] , GIRStrings(t}], 1));
}
CrseSet_append ((*ar)->applicable, applicable);
CrseSet_free (applicable);
Display psn (env, *");

J***** HASSD 40R5 *** HEERRENRRERNRSY A A T e T (23 /

if (dfs{DP_GIR_TRACE_INDEX]) printf("dp_GIR : Auditing %s...\n", ReqCatStr{HASSD_40RS5]);
if (Afs[DP_GIR_WAIT FOR_CLICK]) wait_for_left_click (env);
Display_psx (env, ReqCatStr(HASSD_40R5], GIR_TABL);
if (OneOfSCS_satisfied (ReqgCat(HASSD_40R5].ocoscs, considering, &applicable, &index, TRUE, TRUE, env, GIR_TAB2)) {
ReqgCatSatisfied{HASSD_4ORS] = TRUE;
satisfied_count++;
CrseSet_append (excluding, applicable);
if (index == 0)
OneOfSCS_insert (ReqCat[HASSD_REM] .ooscs,
SubCS_create(gir->categories(t = GIR_FUL_INDEX_HASS_D_5] , GIRStrings(t], 1));
if (index == 1}
OneO£fSCS_insert (ReqCat [HASSD_REM].ooscs,
SubCS_create(gir->categories(t = GIR_FUL_INDEX_HASS_D_4] , GIRStrings(t], 1));
}
CrseSet_append ((*ar)->applicable, applicable);
CrseSet_free tapplicable);
Display_psn (env, **);

JRtend HAGSD REM ® ¥ @t bt e A A e A AR R A A A AR AR P AN N Rt ANk PR AN R R E R AR Rd * RERRW /

if (dfs(DP_GIR_TRACE_INDEX]) printf(*dp_GIR : Auditing %s...\n", ReqCatStr[HASSD_REM]);

if (dfs(DP_GIR_WAIT_FOR_CLICK)) wait_for_left_click (env);

Display_psx (env, ReqCatStr[HASSD_REM], GIR_TAB1);

if (OneOfSCS_satisfied (ReqCat{HASSD_REM].ooscs, considering, &applicable, &index, TRUE, TRUE, env, GIR_TAB2)) (
ReqCatSatisfied{HASSD_REM] = TRUE:
satisfied count++;
CrseSet_append (excluding, applicable);

)
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CrseSet_append ((*ar)->applicable, applicable);
CrseSet_free (applicable);
Display_psn (env, ""};

PR AR L 7 VR e e L e e ) /

if (dfs([DP_GIR_TRACE_INDEX]) printf(*dp_GIR : Auditing %s...\n", ReqgCatStr[HASS]});

if (dfs[DP_GIR_WAIT_FOR_CLICK]) wait_for_left_click (env);

Display_psx (env, ReqCatStr[HASS], GIR_TAB1);

(ReqCat [HASS] .sqscs) ~>excluding = excluding;

if (SubQualsCs_satisfied (ReqCat[HASS].sqgscs, considering, &applicable, TRUE, TRUE, env, GIR_TAB2)) {
ReqCatSatisfied[HASS] = TRUE;
satisfied_count++;

) /* else Display_psx (env, "No progress®, GIR_TAB2); */

CrseSet_append ((*ar)->applicable, applicable);

CrseSer_free (applicable);

Display_psn (env, *");

PR -1t L L ERR AR AR TR RN A R AR RE AR ST O NNN )

if (dfs[DP_GIR_TRACE_INDEX]) printf("dp_GIR : Auditing %s...\n", ReqCatStr[REST]);

if (dfs(DP_GIR_WAIT_FOR_CLICK]) wait_for_left_click (env}:

Display psx (env, ReqCatStr[REST], GIR_TAB1l);

if (SubCS_satisfied (ReqCat[REST].subcs, considering, &applicable, TRUE, TRUE, env, GIR_TAB2)) {
RegCatSatisfied[REST] = TRUE;
satisfied_count++:

} /* else Display_psx (env, "No progress*, GIR_TAB2); */

CrseSet_append ((*ar)-~>applicable, applicable);

CrseSet_free (applicable);

Display_psn (env, **);

Jr*wx% DHASE T *wenww * - (132321 Y]

if (dfs[DP_GIR_TRACE_INDEX]) printf("dp_GIR : Auditing $%s...\n", ReqCatStr[PHASE_I]);
if (dfs[DP_GIR_WAIT_FOR_CLICK]) wait_for_left_click (env);
Display_psx (env, ReqCatStr[PHASE_I], GIR_TABl);
if (SubCS_satisfied (ReqCat[PHASE I].subcs, considering, &applicable, TRUE, FALSE, env, GIR_TAB2)) {
ReqCatSatisfied[PHASE_I] = TRUE;
satisfied_count++;
} else {
if (ss->phase_I_ccmplete) {
ReqCatSatisfied[PHASE_I] = TRUE;

satisfied_count++;

Display_psx (env, *Completed by Equivalent", GIR_TAB2);
} else {

Display_psx (env, *No progress", GIR_TAB2Z):
1}

CrseSet_append ((*ar)->applicable, applicable):
CrseSet_free (applicable);
Display_psn (env, *');

Jr*%x* DHASE _TI ***** T 2 T wukaws

if (dfs[DP_GIR_TRACE_INDEX)) printf(*dp_GIR : Auditing %s...\n". ReqCatStr [PHASE_II]);
if (dfs[DP_GIR_WAIT FOR_CLICK)) wait_for_left_click (env);
Display_psx (env, RegCatStr{PHASE II}, GIR_TABl);
if (SubCs_satisfied (ReqCat(PHASE_II].subcs, considering, &applicable, TRUE, FALSE, env, GIR_TAB2)) {
ReqCatSatisfied{PHASE_II] = TRUE;
satisfied_count++;
else {
if (ss->phase_lI_complete! {(
RegCatSatisfied {PHASE_IXI] = TRUE:

~

gsatisfied_count++;

Display_psx {(env, "Completed by Equivalent®", GIR_TAB2);
) else {

Display_psx (env, "No progress®, GIR_TAB2);
1

CrseSet_append ((*ar)->applicable, applicable);
CrseSet_free {(applicable);
Display_psn (env, **);

Jreker SUTMMING *t*t et e ek e e kR ek Rk R R TR R R TR RN R R RN TR wn/

if (dfs(DP_GIR_TRACE_INDEX]) printf(*dp_GIR : Auditing %s...\n", ReqCatStr[SWIMMING]);
if (Afs(DP_GIR_WAIT_FOR_CLICK]) wait_for_left_click (env};

Display psx (env, ReqCatStr{SWIMMING}, GIR_TAB1);

if (ss->swimming_complete == ReqCat[SWIMMING] .bool) {
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ReqCacSatisfied[SWIMMING) = TRUE;
satisfied_count++;
Display_psx (env, °*Completed®. GIR_TAB2);
} else {
Display_psx (env, *Not yet completed®, GIR_TAB2);
}
Display_psn (env, *");

/."" PmsIm_m}cA’rIm L2 2224 L2 4 "k - -i./
.f (dfs{DP_GIR_TRACE_INDEX]} printf("dp_GIR : Auditing %s...\n®, ReqCatStr [PHYSICAL_EDUCATION]);
if (Afs{DP_GIR_WAIT_POR_CLICK]) wait_for_left_click (env);
Display_psx (env, ReqCatStr]PHYSICAL_EDUCATION], GIR_TABl);
if (Units_satisfied (ReqCat[PHYSICAL_EDUCATION].units, ss->PE_points, TRUE, TRUE, env, GIR_TAB2)) (
ReqCatSatisfied[PHYSICAL_EDUCATION] = TRUE;
satisfied_count+e;
}
Display_psn (env, "*);
/* Verbose Mode does not yet return units. */
}
/****» Silent Mode rere R T - /
else {
/

‘/"'t' mitialize R R R R R N P AN T R R R P R A N A N I A N T T RN T TR A TR A AT RN R TR R AR RN
for (i = 0 ; i < NO_REQ_CATS ; i++) ReqCatSatisfied[i] = FALSE;

for (i = 0 ; i < ss->taken_all->count ; i++)
c = ss->taken_all->members(i];

if ((cd = CrseDesc_search (c. cds, st->listed_count)} == NULL) printf (*dp_GIR:audit : Could not find $s.\n*, c);

else if (cd->GIR_fulfillment > 0) considering_cds(considering_count++] = cd;

}
CrseDesc_sort_on_gir (consideraing_cds, considering_count);

if (dfs[DP_GIR_PRINT CONSIDERING]) {
printf(*dp_GIR : Considering : *);
for {i = 0 ; i < considering_count ; i++)

printf(*%s; *, considering cds([i]- ber->members (0] - )i
printf(*\n*);
]
/***** Let's get the easy ones first. ****wawwwiwixs hlekeh

if (ss->phase_I_complete) (
RegCatSatisfied (PHASE_I] = TRUE:
satisfied_count+«:

)

if (ss->phase_II_complete) (
ReqCatSatisfied[PHASE_II] = TRUE;
satisfied_count++:

}

if (ss->swimming_complete) (
RegCatSatisfied [SWIMMING] = TRUE:
satisfied_count++;

}

if (ss->PE_points >= 8) (
RegCatSatisfied [PHYSICAL_EDUCATION] = TRUE;
satisfied_count++:

}

3 = 0;
cd = considering cds(j];

while (TRUE) (

if {7 == consideraing_count) break;

/**%*= Sciences : Physics I & II, Calculus I & II, Chemistry, Biology

if (Afs[DP_GIR_TRACE_INDEX]) printf(°dp_GIR : Auditing the Sciences...\n");
if ((cd->GIR_fulfillment & GIR_FF_SCIENCE) == GIR_FF_SCIENCE) {
while ((cd->GIR_fulfillment_qualifier & GIR_FFQ_PHYS1) == GIR_FFQ_PHYS1) {
if (!ReqCatSatisfied[PHYSICS_I}) {
RegCatSatisfied[PHYSICS_I] = TRUE;
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satisfied_count++;
CrseSet_insert ((*ar)->applicable, cd-:
(*ax)->appl_units += cd->total_units;

->members (0]~ ber) ;

}
cd = considering_cds([++j];
if (j == considering_count) break:
}}
if (j == considering_count) break;

if ((cd->GIR_fulfillment & GIR_FF_SCIENCE) == GIR_FF_SCIENCE) {
while ((cd~>GIR_fulfillment_ qualifier & GIR_FFQ_PHYS2) == GIR_FFQ_PHYS2) (
if (!ReqgCatSatisfied[PHYSICS_II]) {(
ReqgCatSatisfied{PHYSICS_II] = TRUE;
satisfied_count++:
CrseSet_insert ((*ar)->applicable, cd-> - bers{0]
(*ar)->appl_units += cd->total_units;

)i

}
cd = considering_cds(++j]:
if (j == considering_count) break;
)}
if (j == considering_count} break:

if ((cd->GIR_fulfillment & GIR_FF_SCIENCE) == GIR_FF_SCIENCE) {
while ((cd->GIR_fulfillment_qualifier & GIR_FFQ_CALCl) == GIR_FFQ_CALCl) (
if (!ReqCatSatisfied[CALCULUS_I]) (
ReqgCatSatisfied[CALCULUS_I) = TRUE;
satisfied_count++;
CrseSet_insert ((*ar)->applicable, cd~>number->members(0]->number);
(*ar)->appl _units += cd->total_units;
}
cd = consideraing_cds[++j];
if (j == considering_counc) break;
1}
if (j == considering_count) break:

if ((cd->GIR_fulfillment & GIR_FF_SCIENCE) == GIR_FF_SCIENCE) {
while ((cd->GIR_fulfillment_qualifier & GIR_FFQ_CALC2) == GIR_FFQ_CALC2) (
if (!RegCatSatisfied[CALCULUS_II]) {
RegCatSatisfied(CALCULUS_II] = TRUE;
satisfied_count++;
CrseSet_insert ({®*ar)->applicable, cd->number->members(0]->number);
(*ar)->appl_units += cd->total_units;
}
cd = considering_cds(++3]);
if {j == considering_count) break;
1}

if (j == considering_count) break;

if ((cd->GIR_fulfillment & GIR_FF_SCIENCE) == GIR_FF_SCIENCE) (
while ({cd->GIR_fulfillment_qualifier & GIR_FFQ CHEM) == GIR_FFQ_CHEM) {
if (!RegCatSatisfied[CHEMISTRY]) {(
ReqCatSatisfied[CHEMISTRY] = TRUE:
satisfied_count++;
CrseSet_insert ((*ar)->applicable, cd-> - s[0])->
{*ar)->appl_units += cd->total_units;

ber) ;

}
cd = considering_cds(++3j];
if (j == considering_count) break;
3}
if (j == considering_count) break;

if ((cd->GIR_fulfillment & GIR_FF_SCIENCE) == GIR_FF_SCIENCE) {
while ((cd->GIR_fulfillment qualifier & GIR_FFQ_BIO) == GIR_FFQ_BIO) {
if (!ReqgCatSatisfied[BIOLOGY]) {
ReqCatSatisfied(BIOLOGY] = TRUE;
satisfied_count++;
CrseSet_insert ((*ar)->applicable, cd->number->members(0]~->number) ;
{*ar)->appl_units += cd->total_units;
}
cd = congidering_cds[++3j];
if (j == considering_count) break;
13
if (j == considering_count) break;

JERARE REGT ARtk a sk kAP A R AR RN R IR NR R RN TR RS R RN I TR NN - /

if (dfs[DP_GIR_TRACE_INDEX]) printf("dp_GIR : Auditing the RESTs...\n");
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while ((cd~>GIR_fulfillment & GIR_FF_REST) == GIR_FF_REST) {
if (!ReqgCatSatisfied[REST]) {
if (++REST_count == 2) {
ReqgCatSatisfied(REST} = TRUE;
satisfied_count++;
}
CrseSet_insert ((*ar)->applicable, cd-»> ber-> & {0) ber) ;
(*ar)->appl_units += cd->total_units:

)

cd = considering_cds({++j};

if (j == considering_count) break;
}
if (j == considering_count) break;

Al # N B e e T Iy

if (dfs[DP_GIR_TRACE_INDEX]) printf{"dp_GIR : Auditing the LAB...\n");
while ((cd->GIR_fulfillment & GIR_FF_LAB) == GIR_FF_LAB) {
if (!ReqgCatSatisfied[LABORATORY]) (
ReqCatSatisfied [LABORATORY] = TRUE;
satisfied_count++;
CrseSet_insert ((*ar)->applicable, cd->number->members(0]->number);
(*ar)->appl_units += cd->total_units;
}
cd = considering_cds([++j];
if (3 == considering_count) break:
}
if (j == considering_count) break:

Jrhakd HAGS [) Ak wwkhkkk kb ok kk ke k kA kR TRk Ak kIR R AR E AT AR R TR P RERR TN /

hassd_fsm = 0;
if (dfs(DP_GIR_TRACE_INDEX]) printf("dp_GIR : Auditing the HASS-Ds...\n");
while ((cd->GIR_fulfillment & GIR_FF_HASS_D) == GIR_FF_HASS_D! (

if (dfs[DP_GIR_TRACE_HASSD_FSM]) printf("dp_GIR : Entering HASS-D FSM State # %d...\n", hassd_fsm);
switch (hassd_£sm) (
case 0 :

if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_LO) == GIR_FFQ_HASS_D_LO) { hassd_fsm = 7; break; }
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_1 ) == GIR_FFQ_HASS_D_1 ) ( hassd_fsm = 1; break; }
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_2 ) == GIR_FFQ_HASS_D_2 ) ({ hassd_fsm = 2; break; )}
if ((ed->GIR_fulfillment_qualifier & GIR_FFQ HASS_ D 3 ) == GIR_FFQ HASS D_3 ) { hassd_fsm = 3; break; }
if ((ed->GIR_fulfillment_qualifier & GIR_FFQ _HASS_D_4 ) == GIR_FFQ HASS_D 4 ) { hassd_fsm = 4; break; }
if ((ed->GIR_fulfillment_qualifier & GIR_FFQ HASS_D_5 ) == GIR_FPQ _HASS_D_5 ) { hassd_£sm = 5; break; }
break;

case 1 :
if (!RegCatSatisfied[HASSD_10R20RLO]) {

ReqgCatSatisfied{HASSD_10R20RLO] = TRUE;
satisfied_count++;

} else HASS_count++;
CrseSet_insert ((*ar)->applicable, cd->number->members[0]->number) ;
(*ar)->appl_units += cd->total_units;
cd = considering_cds[++j};
if (j == considering_count) break;
if ((ed->GIR_fulfillment & GIR_FF_HASS_D) != GIR_FF_HASS_D) break;
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_1) == GIR_FFQ_HASS_D_1) break:
if ({cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_2) == GIR_FFQ_HASS_D_2) ( hassd_fsm = 6; break; }
if {(cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_3) == GIR_FFQ_HASS_D_3) { hassd_fsm = 6; break; )
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ HASS_D_4) == GIR_FFQ_HASS_D_4) { hassd_fsm = 4; break; )
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_5) == GIR_FPQ_HASS_D_5) { hassd_fsm = 5; break; )
break:

case 2 :

if (!ReqgCatSatisfied[HASSD_10R20RLO]) {
ReqCatSatisfied[HASSD 10R20RLO] = TRUE;
satisfied_count++;
} else HASS_count++;
CrseSet_insert ((*ar)->applicable, cd- ber->! bers (0] ber) ;
(*ar)->appl_units += cd->total_units;
cd = considering_cds[++j];
if (j == considering_count) break;
if ((cd->GIR_fulfillment & GIR_FF_HASS_D) != GIR_FF_HASS_D) break;
if ((cA->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_2) == GIR_FFQ_HASS_D_2) break;
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_3) == GIR_FFQ HASS_D_3) ( hassd_fsm = 3; break; )
if ((cad->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_4) == GIR_FFQ HASS_D_4) ( hassd_fsm = 4; break; }
if ((cd->GIR_fulfillment_gqualifier & GIR_FFQ HASS_D_5) == GIR_FFQ_HASS_D_5) ( hassd_fsm = 5; break; )
break;
case 3 :

Appendix : Source Code // IIl. Functions & Procedures // IILA. dp_GIR.c 127



if

(!ReqgCatSatisfied (HASSD_REM]) (

ReqCatSatisfied(HASSD_REM] = TRUE;
satisfied_counte+;
} else HASS_count++;
CrseSet_insert {(*ar}->applicable, cd->number->members(0)->number);
(*ar}->appl_units += cd->total_units;

cd
it
if
if
if
if

case

if (!ReqCatSatisfied{HASSD_4ORS]) {

= considering_cds[++j);
(j == considering_count) break;

({cd~>GIR_fulfillment & GIR_FF_HASS_D)

t= GIRK_FF_HASS_D) break;

({cd~->GIR_fulfillment_qualifier & GIR_FFQ HASS_D_3) == GIR_FFQ HASS D_3) break;

( (cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_4) == GIR_FPQ HASS D_4) ( hassd_fsm =
((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_5) == GIR_FFQ _HASS D_5) ( hassd_fsm = 5;
break:

4

ReqCatSatisfied[HASSD_40R5]) = TRUE;
satisfied_count++;
) else HASS_count++:
CrseSet_insert ((*ar)->applicable, cd->number->members(0]->number);
(*ar)-»appl_units += cd->total_units;

cd
if
if
if
if

case

if (!ReqgCatSatisfied [HASSD_IORSJ ) {

= considering_cds[++j]:
(j == considering_count} break;

((cd->GIR_fulfillment & GIR_FF_HASS_D}

!= GIR_FF_MASS_D) break;

((cd->GIR_fulfillmenc_qualifier & GIR_FFQ_HASS_D_4) == GIR_FFQ HASS_D_4) break;
((cd->GIR_fulfillment_gualifier & GIR_FFQ_HASS_D_5) == GIR_FFQ_HASS_D_5) { hassd fsm =
break;

S :

ReqCatSatisfied{HASSD_40R5] = TRUE;
satisfied_count++;
} else HASS_count++;
CrseSet_insert ((*ar)->applicable, cd->number->membexs(0]->number);
(*ar)->appl_units += cd->total_units;

cd = considering _cds{++j):
break;
case 6 :
if (!ReqCatSatisfied[HASSD_REM]) (
ReqCatSatisfied [HASSD_REM] = TRUE;
satisfied _count++;
}
CrseSet_insert ((*ar)->applicable, cd->number- bers (0] ->number) ;
(*ar)->appl_units += cd->total_units;
cd = considering_cda(++3];
if (j == considering count) break;
if ({cd->GIR_fulfillment & GIR_FF_HASS_D) != GIR_FF_HASS_D) break;
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ HASS_D_2) == GIR_FFQ HASS_D_2) break;
if ({cd->GIR_fulfillment_qualifier & GIR_FFQ HASS_D_3) == GIR_FFQ HASS D 3) break;
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ HASS_D_4) == GIR_FFQ HASS D 4) ( hassd_fsm =
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ HASS_D_5) == GIR_FFQ HASS_D_5) { hassd_fsm =
break;
case 7 :
if (!ReqCatSatisfied(HASSD_10R20RLO]} {
ReqCatSatisfied [HASSD_10R20RLO] = TRUE;
satisfied_counte+;
)} else HASS_count++;
CrseSet_insert ((*ar)->applicable. cd ber->members [0) - ber) ;
(*ar)->appl_units += cd->total_units:
cd = considering_cds(++3j]:
if (j == considering_count) break;
if ((cd->GIR_fulfillment & GIR_FF_HASS_D) != GIR_FF_HASS_D) break;
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ HASS_D_LO) == GIR_FPQ_HASS_D_LO) break;
if ((cd->GIR_fulfillment_gqualifier & GIR_FFQ _HASS_D_1 )} == GIR_FFQ HASS D_1 ) { hassd_fsm
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ HASS D_2 ) == GIR_FFQ HASS D_2 ) { hassd_fsm
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D 3 ) == GIR_FFQHASS_ D 3 ) ( hassd_fsm
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ _HASS_D_4 ) == GIR_FFQ HASS D_4 ) ( hassd_fsm
if ({cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_5 ) == GIR_FFQ HASS D 5 ) ( hassd_fsm
break:
case 8 :
if (!RegCatSatisfied[HASSD_REM]) (

ReqCatSatisfied[HASSD_REM] = TRUE;
satisfied_counc++;
) else HASS_count++;
CrseSet_insert ({*ar)->applicable, cd->number->members[0]->number);
(var)->appl_units += cd->total_units;

cd

= considering_cds[++j]:

break;

case

9 :
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if (!ReqCatSatisfied{HASSD_4ORS}) (
ReqCatSatisfied[HASSD_40R5] = TRUE;
satigsfied_count++;
} else HASS count++;
CrseSet_insert ((*ar)->applicable. cd ber->; b {0}~ ber) ;
(*ar)->appl_units += cd->total_units;
cd = considering_cds[++j];
break;
case 10 :
if (!ReqgCatSatisfied[HASSD_REM]) (
ReqgCatSatisfied[HASSD_REM] = TRUE;
satisfied_count++;
} else HASS_count++;
CrseSet_insert ((*arli->applicable, cd->number->members{0]->number);
(*ar)->appl_units += cd~->total_units;
cd = considering_cds{++j};
if (j == considering_count) break;
if ((cd->GIR_fulfillment & GIR_FF_HASS_D) != GIR_FF_HASS_D) break;
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ HASS_D_1) == GIR_FFQ_HASS_D_l1) break;
if ((cd->GIR_fulfillment_gualifier & GIR_FFQ_HASS_D_2) == GIR_FFQ_HASS_D_2) break:
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_3) == GIR_FFQ_HASS_D_3) break;
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_4) == GIR_FFQ_HASS_D_4) ( hassd_fsm = 9; break; }
if ({cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_5)} == GIR_FPQ_HASS_D_5) { hassd_fsm = 9; break; }
break;
case 11 :
if (!ReqgCatSatisfied[HASSD_REM]) {
ReqCatSatisfied[HASSD_REM] = TRUE;
satisfied_count++;
} else HASS count++;
CrseSet_insert {(*ar)->applicable, cd->number->members(0]->number);
(*ar)->appl_units += cd->total_units;
cd = considering_cds[++j]:
if (j == considering_count) break;
if ((cd->GIR_fulfillment & GIR_FF_HASS_D) != GIR_FF_HASS_D) break:
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_3) == GIR_FFQ HASS_D_3) break;
if ((cd->GIR_fulfillment_gualifier & GIR_FFQ_HASS_D_4) == GIR_FFQ HASS_D_4) { hassd_fsm = 9; break; }
if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_D_5} == GIR_FFQ HASS_D_5) { hassd_fsm = 9; break; }
break;

}
if (j == considering count) break;
}

if (j == considering_count) break;

PR N L L T T T ww /

if (HASS_count >= 5) {
ReqgCatSatisfied[HASS) = TRUE;
satisfied_count++:

if (dfs(DP_GIR_TRACE_INDEX]) printf(*dp_GIR : Auditing the HASSs...\n"};
while ((cd->GIR_fulfillment & GIR_FF_HASS) == GIR_FF_HASS) (

if (!ReqgCatSatisfied(HASS]) {
CrseSet_insert ((*ar)->applicable, cd->number->members (0]->number);
{*ar)->appl_units += cd->total_units;
if (++HASS_count >= 5) {
ReqCatSatisfied[HASS] = TRUE;
satisfied_count++;
1)

if (({cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_PHASE_I) == GIR_FFQ HASS_PHASE_I) {
if (!ReqCatSatisfied(PHASE_I]) (
CrseSet_insext ((*ar)->applicable, cd- ber- bers (0] ->number) ;
(*ar)->appl_units += cd->total_units;
ReqCatSatisfied(PHASE_I] = TRUE:
satisfied_count++;
1}

if ((cd->GIR_fulfillment_qualifier & GIR_FFQ_HASS_PHASE_II) == GIR_FFQ_HASS_PHASE_II) (
if (!ReqCatSatisfied[PHASE_II]) (
CrseSet_insert ((*ar)->applicable, cd->number->members [0]->number);
(*ar)->appl_units += cd->total_units;
ReqgCatSatisfied(PHASE_II] = TRUE;
satisfied_count++;
1}
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cd = considering_cds{++j];

if (j == considering_count) break;
)
if (j == considering_count) break;
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if (dfs([DP_GIR_TRACE_INDEX]) printf("dp_GIR : Auditing the PHASE_I...\n");
while ((cd->GIR_fulfillment & GIR_FP_PHASE_Y) == GIR_FF_PHASE_I) {
if (!RegCatSatisfied{PHASE_I]) (
CrseSet_insert ((*ar)->applicable, cd
(*ar) ->appl_units += cd->total_units;
RegCatSatisfied(PHASE_I] = TRUE;
satisfied_count++;
}
cd = considering_cds{++j];
if (j == considering_count; break:
}
if (j == considering_count] break:

>members[0] - ber) ;

FA R i N e R

if (Qfs[DP_GIR_TRACE_INDEX]) printf(*dp_GIR : Auditing the PHASE_II...\n");

while ((cd->GIR_fulfillment & GIR_FF_PHASE_II) == GIR_FF_PHASE_II) (
if (!ReqCatSatisfied[PHASE_II]) (
CrseSet_insert ((*ar)->applicable, cd->number->members(0]->number);
(*ar)->appl_units += cd->total_units;
ReqCatSatisfied(PHASE_II] = TRUE;
satisfied_count++;
)
cd = considering cds([++j]:
if (j == considering_count) break;
}

if (j == considering_count) break;

break;
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(*ar)->completed = Strings_create (satisfied count);
(*ar) ->not_completed = Strings_create (NO_REQ CATS - satisfied_count);
(*ar)->not_audited = Strings_create (1):;

for (i = 0 ;: i < NO_REQ_CATS ; i++) {

if (ReqCatType[i] == UNDEFINED) Strings_insert ((*ar)->not_audited, ReqCatStr(i]):

else {
if (ReqgCatSatisfied[i])) Strings_insert ((*ar)->completed, ReqCatStr{i}l);

else Strings_insert ((*ar)->not_completed, ReqCatStr{il);

1}
if (flag == FLAG_DISPLAY_AUDIT RESULTS) {(
Display_psn (env, ""};
Display_ps (env, “Remaining to be completed *);
cpxl = env->posx;
Display_ps (env, *": ");
cpx2 = env->posx;
Strings_unparse_X (emnv, (*ar)->not_completed, cpx2):
Display psn (env, ""):
Display_ps (env, *Not audited ");
Display_psx (env, ": ", cpxl};
Strings_unparse_X (env, (*ar)->not_audited, cpx2);
)
CrseSet_free (considering):
return (ERROR_NONE);
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* dp_VI_P.c

»

* Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science,

* MIT Master of Engineering in Electrical Engineering and Computer Science °'95

*

* Abstract : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,

- designed and implemented in the spring of 1995 as the author's Master of Engineering thesis, under
o the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science. See main.c for

L3

a more complete description of AAA.

* Compiling Env : gcc -ansi -pedantic -c¢ dp_VI_P.c

* Code Status : 0.5.0 wIp
* Last Modification Date : April 20, 1995

eww reAwE T e e Y

uw wwwny

SRR r Rk Rk R TR AR A F N R AT R R SRR TR R T AN ENI NN AR R E R AR AR ENE S

wwerr Hoader Files **weetrassddaosdbrnadaptvddhhbtabbbbbddobbnbrbaron

LI 2T
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P e e L e e R e R e e R AL R A R R dd ) whwE ,

#include <stdio.h>

#include <string.h>

#include <X11/X1lib.h>

#include <X11/Xutil.h>

#include "constants.h*

#include *primitive_datacype_reps_constants.h*

#include “datatype_reps_constants.h*

#include "table_constancs.h"

#include "error_and_trace.h*

#include *primitive_datatype_reps.h*

#include *datatype_reps.h*

#include "prototypes.h*

#include "externs.h*

JrErra e nan wrrwwn RERR AR AR A P -
LA X0 1] Local COnstmts AREA R AR AR R AR AR AN A RN RIS AW
LZR AL RS 22 222l - L2222 2222222222222 222 2dd) /

enum REQ_CAT_TYPE_CODES_ENUM (

UNDEFINED = @,
SUB_Cs,

ONE_OF_SCS,
SUB_QUAL_SCS,
SET_OF_SUB_QUAL_SCS.
UNITS

i

enum REQ _CAT CODES_ENUM {

REQUIRED = 0, [**%** SuhCS (22 LY
THESIS, VALA A Units LA AL AYE
RE_MATH, fx**** SubQualsCs wkRk® )
RE_LAB, JERae® QUNCS rwEEN
RE_EC_LARGE, Jrxe** SetOf£SubQualSCS *****/
RE_EC_SMALL, /***** SetOfSubQualSCs *+v**+/
RE_EC_TWO_MORE, /e**** SubQualSCS haaiedadef’)
GRAD_H_UNITS. /***** Units rrwEEy
ED,_POINTS, /***** Units rwrnk/
UNRESTRICTED_ELECTIVES /***** Units bbbl
}i

#define NO_REQ_CATS 10

#define MNO_CRSES_TO_DISPLAY 20

#define MNO_EC_HEADER_SUBJECTS 5

#define MNO_TAKEN_SUBJECTS_IN_ONE EC 10

#define DP_TAB1 0

#define DP_TAB2 150

enum VI_P_T1_ENUM (

VI_P_T1_REQUIRED = 0x01,
VI_P_T1_RE_MATH = 0x02,
VI_P_T1_LAB = 0x04,
VI_P_T1_EC_HEADER = 0x08,
VI_P_T1_EC_NONHEADER = 0x10
}:
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enum VI_P_T2_ENUM (
VI_P_T2_RE_MATH_REQUIRED = 0x01,
VI_P_T2_RE_MATH_REGULAR = 0x02,

VI_P_T2_EC_CAT1 = 0x01,
VI_P_T2_EC_CAT2 = 0x02,
VI_P_T2_EC_CAT3 = 0x04,
VI_P_T2_EC_CAT4 = 0x08,
VI_P_T2_EC_CATS = 0x10,
VI_P_T2_EC_CAT6 = 0x20,
VI_P_T2_EC_CAT? = 0x40

T
i

L L e

AL e e L e ] - arwwnw

[T

whhwn

wrwrw [OCAL DALACLYDES A ¥t N R R A AN R R AN RN AR AR NN AR TR T PR AT AN AR NS LTI

L L T T

P L T ) wA e nan

typedef union _ReqCatUnion {
SubCs subcs;
OneOfscs ooscs;
SubQualscCs sqscs;
SetOQ£SQSCS S08gscs;
Units * units:

} ReqCatUnion;

* % 2 »

typedef struct _EngConcAuditState {
Boolean header_seen:
CrseDesc * members [MNO_TAKEN_SUBJECTS_IN_ONE_EC]:
VeryShortNum count;
VeryShortNum dfc;

} EngConcAuditState;

/* Distance From Completion */

e 122129

VA R L e 2 )

L Y *

#xe*s [ocal Tables *****+ e

E e T T T Y

R T R R R T T T T hEww

static char * ReqCatStr(] = (
*Required",
*Thesis Units*,
"Math Rest. Elec.",
*‘Lab Rest. Elec.",
*Large Eng. Conc.",
*Small Eng. Concs.",
*Eng. Conc. Elec.",
*Grad-H Units*",
*Eng. Design Points®,
*Unrest. Elec.*
Y

static const VeryShortNum ReqCatType{] = {
SUB_CS,
UNITS,
SUB_QUAL_SCS.
SUB_CS,
SET_OF_SUB_QUAL_SCS,
SET_OF_SUB_QUAL_SCS,
SUB_QUAL_SCS,
UNITS,
UNITS,
UNITS
}:

static char * Required[] = {
*6.001*, *6.002*, *6.003*, "6.004", "18.03", °END*
}:

static char * RestElecMathSet{] = {
*6.041", *18.313", "6.042J", *18.04", *18.06", "18.063*, *18.100", *END*
);

static char * RestElecMathSetIncl(} = (
*6.041*, "18.313", "6.042J", “END*
};

static char * RestElecLabSet[} = {

*6.100°, "6.101", *6.111", *6.115", "6.121J*, *6.151", "6.152J",
*6.161", "6.163", "6.170*, "6.182", "END"
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}i

static char * ECNames[] = {
*artificial Intelligence and Applications*,
*Bioelectrical Engineering*.
*Communication, Control. and Signal Processing”,
*Computer Systems and Architecture Engineering®,
“Devices, Circuits and Systems",
*Electrodynamics and Energy Systems",
*Theoretical Computer Science",
}i

static char * ECHeaderSubjects{] = (

*6.034%, *6.021J3*, "6.011", "6.033", *6.012", "6.013*, "6.046J". "END* /
*wwev 227 Notice that 6.014 is left out! *#***+/

};

statzc char * EClSubjects{] = {
*6.036", *6.037*, "6.801", "6.802*, "9.39",
"6.824", *6.835", "6.858J", *6.863J", "6.865J", *6.866*, "6.867", "6.868J", "6.871", “END"
};

static char * EC2Subjects{] = {
"6.022J", "6.023J", *6.501*, "6.801°, "7.05", *9.35°,
"6.343", "6.345", "6.541J", *6.542J", "6.551J*. *6.552J*, *6.555J°, "6.561J", "6.566J", °6.863J*, "6.865J", °END*
}i

static char * EC3Subjects{] = (
'6.302",
'6.231", "6.233J", "6.234J", "6.238", *6.241", "6.242",
*6.243J%, *6.244", "6.251J*, "6.2527", "6.262", "6.263",
“6.264J", "6.281J", *6.335". "6.336", "6.341", "6.343",
"6.344", "6.345", "6.432", *6.433", "6.435", "6.441",
“6.451", "6.453", "6.454", °6.455J", "6.456J", *6.686",
*6.687", "END"
1;

static char * ECdSubjects(] = {
*6.035", *6.313",
*6.371", "6.821", "6.823", "6.826", "6.845", "6.846",
*6.8347", *6.853", *END"
}:

static char * ECSSubjects[] = {
“6.017*, "6.151", *6.152J", "6.301", "6.302", "6.313*, *6.720",
*6.331", "6.333*, "6.334", "6.371", *6.372", *6.373",
*6.730*, "6.732", "6.751", "6.763", "6.771*, *6.772*,
*6.774%, *6.775", "6.776J", "6.781", “END"
}i

static char * EC6Subjects(] = (
*6.014*, "6.312°, *6.601", "22.061",
*5,334%, "6.453", "6.561J7", "6.630", "6.631", "6.633*,
*5.634%, *6.635*, "6.637", “6.641", "6.651J", *6.661",
*5.662J", "6.671", *6.673°, "6.6833", *6.685", "6.686", “END"*
}s

static char * EC7Subjects{] = {
"6.0443", "6.045J", *18.433",
*6.336", *6.8300*, "6.8400", *6.841J", "6.848J",
*6.851J", "6.852J3°, °6.854J", "6.858J°, "6.875J", "“END"
}i

static char * EDSubjects({] = (
“6.001", *6.002", *"6.003", "6.004",
*6.012%, "6.021J", *6.022J". "6.023J",
*€.033", *6.035*, *=6.037", "6.071-",
*6.101°, *6.111", *6.115", *6.121J",
*6.151*, *6.152J*, *6.161", *"6.163", "6.170", "6.182",
*6.233J", "6.234J", "6.301*, *"6.302",
*6.313"., "6.331", *"6.345-",
*6.371%, *6.372", *6.373",
*6.542J", "6.551J", *6.566J7°,
*6.775", "6.823", “6.845*, "6.846",
*6.8637", "6.871".,
vEND*
b

static OneNumCode EDPoints(] = {
4.4,4.4,
4,4,2,3,
4,8,2.4,
12,12,12,12,
12,6,12,12,12,12,
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static OneNumCode ECCatTag(] = {

VI_P_T2_EC_CAT1,
VI_P_T2_EC_CAT2,
VI_P_T2_EC_CAT3,
VI_P_T2_EC_CAT4,
VI_P_T2_EC_CATS,
VI_P_T2_EC_CATSG,
VI_P_T2_EC_CAT?
};
/tﬁtttt"tt"t.t.ttt.t't.'.'Qt'lQQl'nQ‘t"ﬁt"t*'t*"iQtt,"'t'Q'(!ttQttti‘ﬁ‘ﬂ!ti‘i'ﬁﬁtttt"'Qt'l"'t'ﬁtﬁ"'ﬁt"'ﬁ"‘t'
L2 2 2] Derived Table’ - - LA AR A2 s XS] ARAN RN A AR A A N A AN T RN TR N TN TR RN L
LA AR a2 22 A2 d iRt it 2 a Rl el e e R IR S T2 L Y whARR - /
static CrseSet * EngConcHeader = NULL;
static CrseSet * EngConcNonHeader [7);
static CrseSet * EngConcSubjects [7];
static CrseSet * EngConcAll = NULL;
static CrseSet * EDPointsSubjects = NULL;
/w LA S A2 R RS 2 el R Rt e e e R I SR s R ) "
wrwEN Skate Vaziables R R R R R R e T ]
- -w L2222t s LA R R 22222222222 2222 d L] . I
static ReqCatUnion ReqCat {NO_REQ_CATS] ;
static Boolean RegCatSatisfied [NO_REQ_CATS];
/v - w » LA AR AR AL A Rl AR 222 222 a2 2R Rt *
wEhEN function prototypes R 2R 2 A A R e R s A R e e e e R e A R R a2 et 2222222222 2dd
P2 NI TE R 2222222222222 2222 222 EX 22 22 *h Wk wh - I
extern int dp_VI_P (VeryShortNum, VeryShortNum. Essence *, AuditResult **);
static int initialize (Essence *);
static int unparse_required_ X (Env *);
static int audit (VeryShortNum, Essence *, AuditResult **);
static void clear_state (void);
R P T ST P TP R P - .
e ek dp_VI_P AR AR A AR A s A2 A Al Al 2 dd e R e el s sl it a2 2] -
AR AR R AT N TR R RN T AR R RN NP AR PR T R RN R R AR A AN A AR RN AT A IR h L2 22 2 2] w:-'itﬁ't*"*ﬁt/
int @p_VI_P (VeryShortNum message. VeryShortNum flag, Essence * ess, AuditResult ** ar)
(
int status = 0:
switch (message) {
cagse MSG_INITIALIZE : status = initialize (ess! ; break;
case MSG_UNPARSE_REQUIRED_X : status = unparse_required_X (ess->env}; break;
case MSG_AUDIT : status = audit (flag, ess., ar) ; break;
default : handle_error (ERROR_UNKNOWN_MSG. "received by dp_GIR®);
}
retuwrn (status);
}
/‘-n*."t’tttt"t"t'tt'.-tttt't*'tf‘t'tt.’t!'*'tn'ﬂ!-ni!n.tvititoa
AR Eww inicialize LA A AR S A a2 AR 2Rl D] *ww L *
. LA 2 2 LA AR RS AR R R R R A2 A RS 222 Y] - /

int initialize (Essence * ess)

{

VeryShortNum t, i, j, k;

SubQualSCs * sgscsl = NULL;
SubQualSCs * sqscs2 = NULL;
SubCs * gcs = NULL;
CrseSet * cs = NULL;
CrseDesc * ecd = NULL;
char *ec = NULL;
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Jreenn

for (i

REQ AL T o T N A R AN R N T AR N A T PN T RN RN RA TR I AT /

=0 ; i < NO_REQ_CATS ., :++)

switch (ReqCatType{il) {

case
case
case
case
case
}

YARL LS

SUB_CS: RegCat[i].subcs = NULL; break;
UNITS: RegCat(i]).units = NULL; break:
SUB_QUAL_SCS: RegCat(i] .sqscs = NULL: break;
ONE_OF_SCS: RegCat(i] .ocoscs = NULL; break;

SET_OF_SUB_QUAL_SCS: ReqCat{i].sosqscs = NULL; break:

Required and TheSis Units mrrtm s m e e s m e vt o s N R RN R A R AN R R RN R RN RN R RN TR RREN IR IR IR TR AR RN R ORERRN RN

ReqCat (REQUIRED] .subcs = SubCS_create(CrseSet_new(Required), ReqCatStr[REQUIRED], 0); /* CrseSet needs to be freed */

for (i
cd =

= 0 ; i < RegCat[REQUIRED].subcs->set->counc ; i++) {
CrseDesc_search (RegCat[REQUIRED].subcs->set->members[i], ess->cds, 0):

cd->tag_first = VI_P_T1_REQUIRED;
cd->tag_total = cd->tag_first << 1§;

}

RegCat [THESIS] .units = Unats_create(24., "units‘);

[rnwnw

ReStricted Electives : Math " rddme s e md s v s r r r r r s F A NN TR T AR PR RN P TN R RN R TR NN AN NN NN NN NN 7

ReqgCat [RE_MATH] .sqscs = SubQual.SCS_create();
(RegCat [RE_MATH] .sgscs) ->subecs =
SubCS_create(CrseSet_new(RestElecMathSet), ReqCatStr(RE_MATH], 3);
{ReqCat [RE_MATH] .sqgscs) ~>including =
SubCS_create (CrseSet_new(Res:tElecMathSetIncl), "Required Math*, 1);

for (i
cd =

= 0 ; i < (ReqCat(RE_MATH].sqscs)->subcs->set->count ; a++) {
CrseDesc_search ((ReqCat(RE_MATH].sgscs)->subcs->sec->members(i), ess->cds, 0);

cd->tag_first = VI_P_T1_RE_MA'
ed->tag_second = VI_P_TZ_RE_MATH_REGULAR;

cd->tag_total = (cd->tag_first << 16) | (cd->tag_second << 8);
)
for (i = 0 ; i < {ReqCat{RE_MATH].sqgscs)~>including->set->count ; i++) {
ed = CrseDesc_search ((ReqgCa:{RE_MATH].sgscs)->including->set->members(i], ess->cds, 0);

cd->tag_first = VI_P_T1_RE_MATH;
cd->tag_second = VI_P_T2_RE_MATH_REQUIRED;
cd->tag_total = (cd->tag_first << 16) | (cd->tag_second << 8);

JErnen

Restricted EleCtives : 1ab *** stk rratansrrrrbeebbtrrarnviteerrrrvres *x /

ReqCat[RE_LAB] .subcs = SubCS_create(CrseSet_new(RestElecLabSet), ReqCatStr[RE_LAB]}, 1);

for (i
ed =

= 0 ; i < ReqCat[RE_LAB].subcs->set->count ; i++) {
CrseDesc_search (RegCat[RE_LAB].subcs->set->members(i], ess->cds, 0);

cd->tag_£first = VI_P_T1 _LAB;
cd->tag_total = cd->tag_first << 16;

Jrennn

ENngineering CONCENLIAtIicnS * ¥ m i dtmad st e r vk a Ak C A AN AR R AN T T NNY */

EngConcHeader = CrseSet_new(ECHeaderSubjects);

for (i
cd =

cd->tag_first = VI_P_T1_EC_

= 0 ; i < EngConcHeader->counc ; i++)
CrseDesc_search (EngCcncieader->members{i], ess-»>cds, 0);
ADER:

cd->tag_second = ECCatTag{i]:
cd->tag_total = (cd->tag_first << 16) | (cd->tag_second << 8);

)

EngConcNonHeader{0] = CrseSet_new(EClSubjects);
EngConcNonHeader [1] = CrseSet_new(EC2Subjects);
EngConcNonHeader (2] = CrseSet_riew(EC3Subjects);
EngConcNonHeader (3] = CrseSet_new(EC4Subjects);

EngConcNonHeader {4]

CrseSet_new(EC5Subjects) ;

=
EngConcNonHeader (5] = CrseSet_rew(EC6Subjects);
EngConcNonHeader (6] = CrseSet_new(EC7Subjects);

or (i =0 ; 1 <7 ; i++)
for (3 = 0 ; 3 < EngConcNonHeader{i]->count ; j++} {
cd = CrseDesc_search (EngCecnc der{i]- bers(j], ess->cds, 0);
cd->tag_first = VI_P_T1_EC_NONHEADER;
cd->tag_second = ECCatTagiil:
cd->tag_total = (cd->tag_Zirst << 16} | (cd->tag_second << 8):
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EngConcAll = CrseSet_copy (EngConcHeader) ;

for (i =0; i <7 ; ir+) {
CrseSet_sort (EngConcNonHeader(i]):
EngConcSubjects{i] = CrseSec_copy(EngConcNonHeader[i]);
C Set_resize (EngC bjects({i], (EngConcSubjects(i])->capacity + 1);
CrseSet_insert (EngConcSubjects (i}, EngCi der->i s{il]);
CrseSet_sort (EngConcSubjects([i]);
CrseSet_resize (EngConcAll. EngConcAll->capacity + (EngConcNonHeader([i])->capacity);
CrseSet_append (EngConcAll, EngConcNonHeader({il):

}

CrseSet_sort (EngConcAll):

/***** Large Engineering Concentration and Small Engineering Concentrations ***++/

S5etO£fSQSCS_free (ReqCat[RE_EC_LARGE].sosgscs);
RegCat {RE_EC_LARGE] .sosgscs = SetOfSQSCS_create ();
(ReqCat [RE_EC_LARGE] .sosgscs)~>req num = 1;

8etO£fSQSCS_free (RegCat(RE_EC_SMALL].sosgscs);
ReqCat (RE_EC_SMALL) .sosqgscs = SetOfSQSCS_create ();
(ReqCat [RE_EC_SMALL] .sosgscs)->req _num = 2;
for (i =0 ; 4 <7 : 1+4+) ( A
cs = CrseSet_create{MNO_EC_HEADER_SUBJECTS) ;
CrseSet_insert (cs, ECHeaderSubjects(il);
scs = SubCS_creace(cs, "Header®, 1);
sgscsl = SubQualSCS_create():
sgscs2 = SubQualSCS_createl();
sgscsl->subcs = SubCS_create (EngConcSubjects{i], ECNames(i], 3);
sgscs2->subcs = SubCS_create (EngConcSubjects(i], ECNames{i], 2):
sgscsl->including = scs:
sgscs2->including = scs;
SetOfSQSCS_insert (ReqCat{RE_EC_LARGE).sosgscs, sgscsi):
SetO£fSQSCS_insert (ReqCat[RE_EC_SMALL].sosgscs, sgscs2);

/***** Engineering Concentration Electives #***wx#/

ReqCat [RE_EC_TWO_MORE] .sqgscs = SubQualSCS_create();
(ReqCat [RE_EC_TWO_MORE] .sgscs) ->subcs = SubCS_create(EngConcAll, "Engineering Concentration Electives®, 2);

/***++ Engineering Design Points Subjects bbb A bbbl bkl /

EDPointsSubjects = CrseSet_new(EDSubjects);

for (i = 0 ; i < EDPointsSubjects->count ; i++) (
cd = CrseDesc_search {EDPointsSubjects->members(i], ess->cds. 0};:
cd->tag_thard = EDPoants{il]:
cd->tag_total |= cd->tag_third:

}

/****» Graduate H-Level Units, Engineering Design Points, and Unrestricted Electives *fa#rsradrrarsrrstasstnrrarartas/
ReqCat [GRAD_H_UNITS] .units = Units_create(42, “units®);

RegCat [ED_POINTS] .units = Units_create(48, "points*);

ReqgCat [UNRESTRICTED_ELECTIVES] .units = Units_create(60, "units®);

return (ERROR_NONE) :

PR R R e I e e Ll e - * TREA
wrrur cleay SLALE YA RAREEANNTAAXTENIERNRS herwkn P TR L R e S T R T T s 22
L L T T T Y L /

void clear_state {void)
{

int i;

8etO£SQSCS_free_excludings (ReqgCat[RE_EC_SMALL].s0sgscs);
CrseSec_free((ReqCat[RE_EC_TWO_MORE}.sqgscs) ->excluding) ;
for (i = 0 ; 1 < NO_REQ_CATS ; i++) ReqCatSatisfied[i] = FALSE:

PR R e ) *
ERRER PNDATSE_F_K TR R RN A AN RR RN AR AR A IR AR R C IO RN, LT
wEw * R L T T T T e TN EA LT [T 1Y wny

Appendix : Source Code // III. Functions & Procedures // IIL.B. dp_VI_P.c 136



int unparse_required_X (Env * env)
{

int i = 0;

Display_psn (env, “The requirements for VI-P are as follows:*);
Display_psn {(env, "");

for (i = 0; i < NO_REQ CATS; i++) {

/***** Print requirement category name *wwe#/

Display_psx {env, ReqCatStr(i], DP_TABl);

/***** Handle any ‘'exceptions' here #*#***+/

-

if (i == RE_EC_LARGE) { Display_psnx (env, "Header plus two subjects from one EC", DP_TAB2) ; continue:
if (i == RE_EC_SMALL) { Display_psnx (env, "Header plus one subject from two ECs*, DP_TAB2) ; continue;

-~

/***** The remaining, by datatype ***+¥*/

switch (ReqCatType(il]) (
case UNDEFINED : Display_psnx (env, "Undefined*, DP_TAB2) : break;
case SUB_CS :
if (((RegCat{i}.subcs)->set)->count > MNO_CRSES_TO_DISPLAY)
SubCS_unparse_X (env, ReqgCat(i].subcs, DP_TAB2, TRUE);
else SubCS_unparse_X (env, RegCat{i].subcs, DP_TAB2, FALSE);
Display_psn (env, *");

break:
case UNITS : Units_unparse_X (env, ReqgCat{i].units. DP_TAB2) ; Display_psn (env, *"); break;
case ONE_OF_SCS : OneOf£SCS_unparse_X {env. ReqCat[i].ocoscs. DP_TAB2) ; break;
case SUB_QUAL_SCS :

if (i == RE_MATH } SubQualSCS_unparse_X (env. ReqgCat(i).sqgscs, DP_TAB2, FALSE, FALSE);

if (i == RE_EC_TWO_MORE} SubQualSCS_unparse_X {(env, ReqCat{i].sgscs, DP_TAB2, TRUE, FALSE);
Display_psn (env, *");
break;
case SET_OF_SUB_QUAL_SCS : SetOfSQSCS_unparse X (env, ReqCat{i].sosqgscs, DP_TAB2, TRUE, FALSE); break;
default : Display_psnx (env. °Not yet implemented*, DP_TAB2) ; break:;
)}
return (ERROR_NONE) ;

/ RN AT L T T T - *

Lt S L L e s LTI T T

L e e e e i il Y]

int audit (VeryShortNum flag, Essence * ess, AuditResult ** ar)
{

LR 22 2] i L2 AR 2 2R A R RS R R R AR AR R R S22 2 A X2 2 22222
/ Local Variables for Essence Members /

Env * env;
CrseDesc ** cods:
Studstatus * ss;
StudPrefs * sp;

Stats * st;
GIR * gir:
[EEeRR Ganaral THEERECTEXAXAAAANA AN T ] 222223 Ty

CrseSet * considering = NULL;

AuditResult * gir_audit = NULL;
AuditResult * none_ue_satisfying_gir = NULL;

VeryShortNum satisfied_count = 0: /* ??? don't forget to add this to Verbose Mode */
UShort total_units = 0;

J¥**% Specific £O VerboSe Mode * " ¥ aawwad et dwt a s kv w ek A kS kRS T A RS RF AR AR RR RN RN IR N RN/

CrseSet * applicable = NULL;
CrseSet * none_ue = NULL:
CrseSet * ue = NULL;

Ushort dpc_satisfying gir_units = 0;

UShort ue_units = 0:
UShoxrt total_ue_units a 0;
UShort units_tbc = 0; /* units to be compared */
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Boolean encountered_units_arranged = FALSE;

/****% SpecifiC CO Silent Mode " " v Ft vt a tt a kN R T R T R T R T AN R P IR RO E R TR TR TN TR RN NN

CrseDesc * considering_cds [MNO_APPLICABLE];

EngConcAuditState * EC_seen [7];
EngConcAuditState * key = NULL;

‘UShort EDP_earned = 0;
UShort GHU_earned = 0;

VeryShortNum Required_count = 0;
VeryShortNum REMath_count = 0;
VeryShortNum considering_count = 0;
VeryShortNum ECElective_count = 0;
VeryShortNum ECSmallCats_count = 0;
VeryShortNum EC_all_count = 0;

VeryShortNum EC_last_seen_code = 0;
VeryShortNum EC_last_seen_index = 0;

Boolean REMath_required_satisfied = FALSE;
Boolean REMath_count_satisfied = FALSE;

Boolean GHU_encountered_units_arranged = FALSE;

JErRRS TemD Variables * s s a st a AN A R R R AN F AN L P vt RN R RIS TR E AN Nk

CrseDesc * cd = NULL;
CrseSet * temp = NULL:
char *e = NULL;
char buffer [MLO_BUFFER];

int cpxl = 0;
int cpx2 = 0;

char i, j, k, 1, t;

[RRrtr I bialize HE R AR R R AR A R R R AR AR AR RN RN AR RRRN RN ERRRRARRN RRRKANRRRRRRRRENA NN/

if (Afs{DP_VI_P_TRACE]) print€("dp _VI_P : Setting local variables for Essence members...\n"};
env = ess->env:
cds = ess->cds:
S5 = ess->ss;
sp = ess->sp;
st = ess->st;
gir = ess->gir:

*ar = AuditResult_create();

Jre*x* Verhose Mode **+#*w EhEAR A" TrewNRE AT TNy [T " LLLY}

if (flag == FLAG_DISPLAY_AUDIT_RESULTS) {

if (dfs[DP_VI_P_TRACE]) printf(*dp_VI_P : Calling dp_GIR with FLAG_NONE...\n"});
dp._GIR(MSG_AUDIT, FLAG_NONE, ess, &gir_audit);

if (dfs(DP_VI_P_TRACE]) printf("dp_VI_P : Creating none_ue and considering...\n");
none_ue = CrseSet_create(MNO_APPLICABLE) ;

considering = CrseSet_create (MNO_APPLICABLE);

clear_state ():

Display_psx (env, "REQ. CATEGORY", DP_TABl);
Display_psnx (env, "STATUS", DP_TAB2);
Display_psn (env, **);

if (&fs[DP_VI_P_TRACE]) printf("dp_VI_P : Determining considering...\n");
for (i = 0 ; i < ss->taken_all->count ; i++) {

¢ = ss->taken_all->members[i]:

¢d = CrseDesc_search (c, cds, 0);

if (cd->tag_first > 0) CrseSet_insert (considering, ci;
}

Display_psx (env, "Completed in GIR", DP_TABl);
Strings_unparse_X (env, gir_audit->completed, DP_TAB2);
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Display_psn (env, "*);
Display_psn (env, **);

for (i = 0 ; 1 < NO_REQ_CATS ; i++) {

if (dfs(DP_VI_P_TRACE_INDEX]) printf(*dp_VI_P : Auditing %s...\n", ReqCatStr(i]);
if (dfs(DP_VI_P_WAIT_FOR_CLICK]) wait_for_left_click {(env);

/***** Handle Unrestricted Electives as an exception. *wrewwiwwwax bbb A * bbb
if (i == UNRESTRICTED_ELECTIVES) (
Display_psn (env, "*);
/***** Determine departmental program courses (other than unrestricted electives) that also satisfy GIRs. *****/
if (StudsStatus_save_state (ss) != ERROR_NONE) exit (-1);
ss->taken = none_ue;
StudStatus_compute_taken_all (cds, ss, st);

Gp_GIR(MSG_AUDIT, FLAG_NONE, ess, &none_ue_satisfying_gir);

Display_psnx (env, *Departmental program courses that alsoc satisfy the GIRs :", DP_TAB1);
CrseSet_unparse_X (env, none_ue_satisfying_gir->applicable, DP_TAB2);

dpe_satisfying_gir_units = CrseSet_get_units (none_ue_satisfying_gir->applicable, cds, st->listed_count,
&encountered_units_arranged) :

sprintf(buffer. ": Total of %d units. *, dpc_satisfying gir_units);
Display_psn {env, buffer);

if (encountered_units_arranged) Display_psn (env, “'Units arranged' subjects were not counted.");

CrseSet_free (ss->taken_all);
AuditResult_free (none_ue_satisfying gir);

if (StudStatus_restore_state (ss) != ERROR_NONE) exit (-1);

J***** Datermine unrestricted electives. ****rrsertarirtnartntrterarse (223 R L e Y

CrseSet_augment_with_synonyms (none_ue, cds, st->listed_count):
ue = CrseSet_subtract (ss->taken_all, none_ue);

CrseSet_augment_with_synonyms (gir_audit->applicable, c¢ds, st->listed_count);
temp = ue;

ue = CrseSet_subtract (ue, gir_audit->applicablej;

CrseSet_free (temp);

temp = ue:
ue = CrsgeSet_remove_similar (ue, cds. st->listed_countj:
CrseSet_free (temp);

Display_psnx (env, "Unrestricted Electives :", DP_TABlj;
CrseSet_unparse_X (env. ue, DP_TAB2);

ue_units = CrseSet_get_units (ue, cds, st->listed_count, &encountered_units_arranged);
sprintf(buffer, *: Subtotal of %d units. ", ue_units};:

Display _psn (env, buffer);
if { ed_units_arr d) Display_psn (env. *‘Units arranged' subjects were not counted.*);

total_ue_units = ue_units + ss->other_units;

sprintf(buffer, 'Other units received = %d. Total is %d units.", ss->other_units, total_ue_units);
Display_psnx (env. buffer, DP_TAB2);

if (Units_satisfied (ReqCat{i].units, total_ue_units, FALSE, FALSE, NULL, 0)) {
ReqgCatSatisfied{i] = TRUE;
Display_psnx (env, “Completed.”, DP_TAB2):;

} else Display_psnx {env, "Not yet completed.", DP_TAB2):;

continue;

Display_psx (env, ReqCatStr(i], DP_TAB1);

switch (ReqCatType{i]} (
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A AAA R A R R L R T T T Ty e /

case UNDEFINED : Display_psx (env, "Undefined®", DP_TAB2) : break;

VAR A AR A A e e * * /

case SUB_CS

if (SubCs_satisfied (ReqCat(i).subcs, considering, &applicable, TRUE, TRUE, env, DP_TAB2))
ReqCatSatisfied[i] = TRUE;

CrseSet_append (none_ue, applicable);

Crseset_free (applicable);

break;

VAR e I T * /

case SUB_QUAL_SCS :

if (SubQualsCS_satisfied {ReqCat[i).sgscs, considering, &applicable, TRUE, TRUE, env, DP_TAB2))
ReqgCatSatisfied[i] = TRUE;

CrseSet_append (none_ue, applicable);

CrseSet_free {applicable);

break:

ke /

PR R e e rwxwEhww L2

case SET_OF_SUB_QUAL_SCS :

if (SetOfsQscS_satisfied (ReqCat{i].sosgscs, considering, &applicable, TRUE, TRUE, env, DP_TAB2))
ReqCatSatisfied{i] = TRUE;
CrseSet_append (none_ue, applicable);
if (i == RE_EC_LARGE) (
SetO£SQSCS_set_excludings (ReqCat [RE_EC_SMALL]) .sosqscs, applicable);
{ReqgCat [RE_EC_TWO_MORE] .sqscs) ->excluding = CrseSet_copy (applicable);
}
if (i == RE_EC_SMALL)
CrseSet_append ((ReqCat[RE_EC_TWO_MORE] .sqgscs)->excluding, applicable);
CrseSet_free (applicable):
break;

R R L L et i ittt dLy]

case UNITS
units_tbe = 0;

if (i == THESIS) (
units_tbec = ss->thesis_units;
}
if (i == GRAD_H_UNITS) {(
encountered_units_arranged = FALSE;
for (j = 0 ; j < (ss->taken)->count ; j++) (
cd = CrseDesc_search ((ss->taken)->members(j], cds, st->listed_count);
if ((cd->h_level != H_LEVEL_NONE) &&
(cd->h_level != H_LEVEL_EXCEPT 2_6_8_12_13_16_18_22' &&
(cd->h_level != H_LEVEL_EXCEPT_2_6_16_18_22)) {
if (cd->units_arranged) encountered_units_arranged = TRUE:
else units_tbc += cd->total_units;
3}
}
if (i == ED_POINTS) {
for (j = 0 ; 3 < (ss->taken)=->count ; j++)
if ((t = CrseSet_index(EDPointsSubjects, (ss->taken)->members{j])) > -1)
units_tbc += EDPoints(t];
)
if (Units_satisfied (ReqCat(i].units, units_tbc, TRUE, TRUE, env, DP_TAB2))
RegCatSatisfied{i] = TRUE;
i€ (((i == GRAD_H_UNITS) |{ (i == UNRESTRICTED_ELECTIVES)) && encountered_units_arranged) {
Display_psn {env, **),
Display_psx ienv, "'Units arranged' subjects were not counted.®, DP_TAB2);

}

break;

/'ﬁ'tt't"tt"'tﬁ'Q'ttt't".t..t'.".t..ttﬁ'l‘".ttttﬁ."" - /
default : Display_psx (env, "****+*ERROR***+**", DP_TAB2) ; break;
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)
Display.psn (env, **);

H

/*** 222 The Verbatim Mode does not return anything in *ar. ***;
}
/'l"' silmt Mode AR 22 2 2 e R A R R 2 R 2 2 2 A R T A L T P T T T T Y 2 2 EA L2 2] ok .""/
else {

[ty Tnitialize TRTANR TR T R R AR R R AR R AR R AN NN RN ON T r A r AT R ARy I Y /

for (i = 0 ; i < NO_REQ_CATS ; i++) RegCatSatisfied{i] = FALSE:

for (i =0 ; i <7 ; i++)
EC_seen(i] = (EngConcAuditState *) calloc (1, sizeof (EngConcAuditState));

for (i = 0 ; i < ss->taken_all->count ; i++) (
¢ = sg->taken_all->members{i);
if ((cd = CrseDesc_search (¢, cds, st->listed_count)) == NULL) printf (*dp_GIR:audit : Could not find %s.\n°®, ¢);
else {
if {cd->tag_£first > 0) {
considering_cds [considering_count++] = c¢d;
if ((cd->h_level !'= H_LEVEL_NONE) &&
(cd->h_level i= H_LEVEL_EXCEPT 2_6_8_12_13_16_18_22) &&
{cd->h_level '= H_LEVEL_EXCEPT 2_6_16_18_22)} {
if (ecd->units_arranged) GHU_encountered_units_arranged = TRUE;

else GHU_earned += cd->total_units;
}
EDP_earned += cd->tag_third;
12)]

CrseDesc_sort_on_tag (considering_cds, considering_count):

/***** Let's get the easy ones f£irSt. ***+*tsswrssrcecrwredans LT T s

if (ss->thesis_units >= 24) {(
RegCatSatisfied [THESIS] = TRUE;
satisfied_count++;

}

if (GHU_earned >= 42) {
ReqCatSatisfied[GRAD_H_UNITS] = TRUE;
satisfied_count++:

}

if (EDP_earned >= 48) {

ReqgCatSatisfied[ED_POINTS] = TRUE;
satisfied count++;

j =0;
ed = considering_cds{jl;
while (TRUE) {

if (j == considering_count) break;

JRENRS REQUITEE *HTAAR TR RS A AR AR AR RN R RS TR ST r * EZT TR - R L L Y

if (dfs(DP_VI_P_TRACE_INDEX]) printf(*dp _VI_P : Auditing the Required...\n");
while ((cd->tag_first & VI_P_T1_REQUIRED) == VI_P_T1_REQUIRED) {(
if (!ReqCatSatisfied[REQUIRED]) {
if (++Required_count == 5) (
ReqCatSatisfied [REQUIRED] = TRUE;
satisfied_count++;
}
CrseSet_insert ((*ar)->applicable, cd ber-> b [0} ber) ;
(*ar)->appl_units += cd->total_units;

}

cd = considering_cds[++j];

if (j == considering_count) break;
)]
if (j == considering_count) break;

JRRRer RE MATH # 4ot a st a e etk v e Rk N RN R R RN R R E TP AT R R AR RS LTI * ey
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if (Afs[DP_VI_P_TRACE_INDEX]) printf("dp_VI_P : Auditing the Restricted Math...\n");
while ((cd->tag_first & VI_P_T1_RE_MATH) == VI_P_T1_RE_MATH) {(
if (!REMath_required_satisfied) (
if ((cd~>tag_second & VI_P_T2_RE_MATH_REQUIRED! == VI_P_T2_RE_MATH_REQUIRED) ({
REMath_required_satisfied = TRUE:
if (++REMath_count == 3) REMath_count_satisfied = TRUE;
CrseSet_insert ({*ar)->applicable, cd- ->members [0) - ber) ;
{*ar)->appl_units += cd->total_units:
¢cd = considering_cds([++j];
if (j == considering_count) break;
continue;
}}
if (!REMath_count_satisfied) (
if (++REMath_count == 3) REMath_count_satisfied = TRUE;
CrseSet_insert ((*ar)->applicable, cd->number->members(0]->number);
(*ar)->appl_units += cd->total_units;
}
cd = considering_cds{++j];
if (j == considering_count) break;
)
if (j == considering_count) break;
if (REMath_required satisfied & REMath_count_satisfied) (
ReqCatSatisfied [RE_MATH] = TRUE;
satisfied _count++;

AR & N R L e e e e * LTI /

if (dfs[DP_VI_P_TRACE_INDEX])) printf(*dp_VI_P : Auditing the Lab...\n");
while ((cd->tag_first & VI_P_T1 _LAB) == VI_P_T1_LAB) {
if (!ReqCatSatisfied[RE_LAB]) (
ReqCatSatisfied[RE_LAB) = TRUE;
satisfied_count++;
CrseSet_insert ((*ar)->applicable, cd-
{*ar)->appl_units += cd~->total_units;
)
cd = considering_cds[++3j];
if (j == considering_ccunt) break;

~>memk (0} ->number) ;

}

if (j == considering_count) break:

P e e e e L e sl

if (dfs(DP_VI_P_TRACE_INDEX]) printf("dp_VI_P : Auditing the EC Headers...\n");
EC_last_seen_code = 1;
EC_last_seen_index = 0;
while ((cd->tag_first & VI_P_T1_EC_MEADER) == VI_P_T1_EC_HEADER) (
while (TRUE) (
if ((cd->tag_second & EC_last_seen_code) == EC_last_seen_code) break;
EC_last_seen_code <<= 1;
EC_last_seen_index++;
}
EC_seen[EC_last_seen_index]->header_seen = TRUE;
EC_seen[EC_last_seen_index]~>members (EC_seen[EC_last_seen_index]->count++]} = cd:
cd = considering_cds{++j];
if (j == considering_count} break;
}
if {j == considering_count) break;

if (dfs[DP_VI_P_TRACE_INDEX]) printf{"dp_VI_P : Auditing the EC NonHeaders...\n®);
EC_last_seen_code = 1;
EC_last_seen_index = 0;
while ((cd->tag_first & VI_P_T1_EC_NONHEADER) == VI_P_T1_EC_NONHEADER) {
while (TRUE) (
if ((cd->tag_second & EC_last_seen_code) == EC_last_seen_code) break;
EC_last_seen_code <<= 1;
EC_last_seen_index+«+;
}
EC_seen[EC_last_seen_index)~>members [EC_seen(EC_last_seen_index]->count++) = cd;
cd = considering_cds([++j];
if (j == considering_count) break;
}
if (j == considering_count) {
break;
}

break;
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/*%*** The above code categorized all the ECs, S0 now let's check to see if we have fulfilled anything, #**essstene/

For (i = 0 ; i <« 7 ; i++) |
if (EC_seen[i)->header_seen) {
if (EC_seen(i]->count < 3) EC_seen[i]->dfc = 3 - EC_seen{i]->count;

else EC_seen[i)->dfc = 0;

} else {
if (EC_seen[i)->count < 3) EC_seen{i}->dfc = 3 - EC_seen[i)->count;
else EC_seen(i]->dfc = 1;

1}

if (dfs(DP_VI_P_TRACE_INDEX]) printf("dp_VI_P : Sorting the EC_seen...\n");
for (3 =1 ; 3 <7 ; j++) {
key = EC_seen{j};
for (k = j -1; k>=0; k--) {
if (EC_seen(k)->dfc <= key->dfc) break;
else EC_seen(k+l] = EC_seen(k];
)
EC_seen{k+l] = key;
}

if (dfs(DP_VI_P_TRACE_INDEX]) {
for (3 =0 ; 3 <7 ; j++) {
printf(*s$s : *, ECNames(j]);
for (k = 0 ; k < EC_seen{j]->count ; k++) {
cd = EC_seen[j]->members{k];
printf(*%s *, cd- ber- bers(0]- Vi
}
printf(*\n*):

if (Afs[DP_VI_P_TRACE_INDEX]) printf(*dp_VI_P : Checking for completion of categories...\n");

for (3 =0 ; j <7 ; j*+) {
if (!RegCatSatisfied[RE_EC_LARGE]) (
if (EC_seen[jl->dfc == 0) (
ReqgCatSatisfied[RE_EC_LARGE] = TRUE;
satisfied_count++;
)}
if (!RegCatSatisfied[RE_EC_SMALL]) {
if (EC_seen[j]l->dfc <= 1) {
if (++ECSmallCats_count == 2) {
ReqCatSatisfied[RE_EC_SMALL] = TRUE;

satisfied_count++:
11
if ((EC_all_count += EC_seen{j}->count) > 9) break;

}
if (EC_all_count > 9) EC_all_count = 9;

for (3 =0 ;3 <7 ; j++s1 {

for (k = 0 ; k < EC_seen{jl->count ; k++) {
cd = EC_seen{j]->members{k]:
CrsesSet_insert ((*ar)->applicable, cd->number->members(0}~->number});
(*ar)->appl_units += cd->total_units;
if (--EC_all_count == 0) break:

)

if (EC_all_count == 0) break;

)
It'.'t Pill in Audimesults EAAA AR SRR 2 el e T T T T T ) Thhh e -u/
(*ar) ->completed = Strings_create (satisfied_count}:
(*ar)->not_completed = Strings_create (NO_REQ_CATS - satisfied_count);
for (i = 0 ; i < NO_REQ_CATS ; i++) (
if (ReqCatSatisfied({i]) Strings_insert ((*ar)->completed, ReqCatStr(il);
else Strings_insert ((*ar)->not_completed, ReqCatStr(i]);
}
3
if (flag == FLAG_DISPLAY_AUDIT_RESULTS) {
total_units = CrseSet_get_units (ss->taken, cds, st->listed_count, &encountered_units_arranged);
total_units += ss->other_units;
total_units += ss->thesis_units;
total _units -= CrseSet_get_units (gir_audit->applicable,
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Display_psn (env,
Display_ps (env,

cds, st->listed_count, &encountered_units_arranged);
=) ;

*Remaining to be completed in GIR");

cpxl = env->posx + 30:

Display_psx (env,
CPpX2 = env->posx;

*: ", cpxl);

Strings_unparse_X (env, gir_audit->not_completed, cpx2):

Display_psn (env,
Display_ps (env,
Display_psx (env,
Strings_unparse_X
Display_psn (env,
Display_ps (env,
Display psx (env,
env->posx = cpx2;

b
“Not audited in GIR");
*: ", cpxl);

{env, gir_audit->not_audited, cpx2);
)

*Remaining to be completed in VI-P*);
*: *, cpx1);

for (i = 0 ; i < NO_REQ_CATS ; i++) {
if (!(ReqgCatSatisfied[i]) && (ReqCatType([i] != UNDEFINED)} (
sprincf(buffer, *$s; *, ReqCatsStr(il);
if (Display_ps (env, buffer) == ERROR_OUT_OF_BOUNDS; {

Display_psn
Display_psx

1}3)
Display_psn (env,
Display_psn (env,
Display ps (env,
Display _psx (env,

{env, **};
(env, buffer, cpx2);

)i

L I

*"Total units completed beyond GIRs*);
*: ", cpxl);

sprintf (buffer, "$d*, total_units);
Display_psnx (env, buffer, cpx2);

if (encountered_units_arranged) Display psx (env,

)

CrseSet_free (none_ue) ;
CrseSet_free {ue);
CrseSet_free {considering) ;

AuditResult_free (gir_audit);

return (ERROR_NONE}

"'Units arranged' subjects were

not counted.®, cpx2);

/wﬂittiiﬂti'ttiikitt"'rt"'"t!Q”tt#"*'ﬁ*t"'f’t"tt"t'tv'w LA d 22 ARRAARERE
- rwwn A AT TR RRRRAR R RN - whr

AT ET R R AN, LA LA A d wEETEE - LA LR ) /

.

III.C. main.c

/ rern wnar B

LA a2 2 G.nerﬂl Info AR R R SR AR IR R AT R IR R bR h bbb T r bbb v bW TRk dd LA A A2

HRA AR AN RPN AT NI LA FEREXRETR MEERTRNCRIOCRRE R AN AR NN nhkw

hrwhn

#eww+ File : main.c

wETAE

*ew*+ Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95

haeddodod MIT Master of Engineering in Electrical Engineering and Computer Science '95

L2242

*#x*+#+ Background
ERRN

wha
e
kW
rrrn
*+vxe+ Compiling Env
erew

ww**+ Code Status

This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
designed and implemented in the spring of 1995 as the author‘'s Master of Engineering thesis,
under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

Complete description of AAA ?7??
gcc -ansi -pedantic -¢ main.c

: 1.0.0 WIP

#w**v Lagt Modification Date & Time : April 27, 1995

wrwwn
R UR TR E R T NIRRT NN R AN SR,
- ~ - LA A S A LA ) R "
we e T ST e exery /
FASEA 2R T o * - whwk LT ThEnw »
»exte Hoader Files wrhessrtrwns e T T I T T TP - AERERARARS
e R AR AR RIRENRRTRNNRNN ]

#include <stdioc.h>
#include <stdlib.h>
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#include <string.h>
#include <X11/Xlib.h>
#include <X11/Xutil.h>

#include “constants.h* /* MSG_ */
#include "primitive_datatype_reps_constants.h*®
#include "datatype_reps_constants.h* /* FALL */

#include “"table_constants.h*

#include "error_and_trace.h"

#include °*primitive_datatype_reps.h*

#include “datatype_reps.h’

#include “prototypes.h*

#include “tables.h* /* global tables - This *must* be included here */

i T T T T T L T R R, TRERE - *

i - T R e R e e L e e R e i

A R L R L T 2 T T T T T T T T ey w * /

main ()

{

L R 4 2 T T R P T P T T T

*ert 1.00a] VAXiabDles H ot m s vkt AN AN RN A A A AN A AN T T T AV R A AN N AR A AN AN T I AN R AN NN

L2227 "R R " ohwww LA AL A LR A A A S e R A Y] k" - t/
J***** The Essence **++*/
Essence essence;

/*#*%** Yariables pertaining to course descriptions. =***=;

char ** crse_desc_filenames = NULL; /* names of course description files */
VeryShortNum num_of_crse_desc_£files = 0; /* number of course description files */
CrseDesc ** crse_descs = NULL: /* course descriptions */

GIR gir;

/***** Variables pertaining to other parsed information. *****/
AcadProgs acad_progs;

StudStatus stud_stat;

StudPrefs stud_prefs;

AuditResult * ar = NULL:

/***** Variables pertaining to generation of possible courses. ****=/
Stats stats;

RankedCrse * ranked = NULL;

/**%** Variables pertaining to the display. *****/

Env env;
Buttons curr_buttons;

/***** Variables pertaining to the driving of the user interface, ****%/
int option = 0;
Boolean quit_me_baby = FALSE;

Boolean quit_audit = FALSE;

Jrenkn Mige *wveny

int status = 0; /* status */

int i =0; /* lcv */

7 arn L arwn wRww

hhwR hmctioﬂ Budy AR AN AR RN PR RN R RARR R T AN N R TR TSN RN -

A2 222222222222 -k - AR AT RAR ,hw - I
‘Itiit. mitialize EARS AR 2222 ) EE 22 ) L2 2 LA ,

if (print_welcome_message() != ERROR_NONE) handle_error (status, "executing print_welcome_message®);
if (read_debugging _flags () != ERROR_NONE) handle_error (status, ®executing read_debugging_flags");

StudStatus_initialize (&stud_stat);

StudPrefs_initialize (&stud prefs);
GIR_initialize (&girx) ;
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/***** Determine the names of the files containing course descriptions. rhwed whwke/

if (Afs[MAIN_TRACE]) printf("Determining filenames of course descraptions...\n®);

if ((status = determine_filenames(&crse_desc_filenames, &num_of_crse_desc_files)) != ERROR_NONE)
handle_error (status, "executing determine_filenames“);

if (dfs[MAIN_TRACE]) printf(*"\tDone.\n");

/¥***+* parse those files to create a set of CrseDesC Structures, ****eswvssavsrees bl wen/

if (Afs[MAIN_TRACE]) printf(“"Parsing course description files...\n®);

if ((status = CrseDesc_parse(crse_desc_filenames, num_of_crse_desc_files, &crse_descs, &(stats.listed_count), &gir))
!= ERROR_NONE) handle_error (status, “executing CrseDesc_parse*);

if (dfs[MAIN_TRACE]) printf(*\tDone.\n");

/***** Compute remAining Members Of Gir. M  fr e adadh e d s e e R AR R RN R AN RN RN R RN ORI RN I NN R T IR CAN TR CRN RO NN ]

for (i = 0 ; i < NO_HASS_FULFILLMENT CODES ; i++)
CrseSet_append (gir.all hass, gir.categories[HASSFulfillmentCodes(i]]);
for (i = 0 ; i < NO_PHASE_I_FULFILLMENT_CODES ; i++)
CrseSet_append (gir.all_phasel, gir.categories(PhaseIFulfillmentCodes[i]]);
for (i = 0 ; i < NO_PHASE_II_FULFILLMENT_CODES : i++)
CrseSet_append(gir.all_phasell, gir.categories(PhaseIIFulfillmentCodes{i]]);

f***** Sort course descriptions and Gir MEMbDErS., M Fr et st s ar R N A AN RN R R A AR R R R AR RTRNENERRERRRRN R NS ]

if (dfs[MAIN_TRACE]) printf("Sorting course descriptions and GIR members...\n*):
CrseDesc_sort (crse_descs, stats.listed_count):

GIR_sort (&gir);

if (Afs[MAIN_TRACE}) praintf("\tDone.\n*);

J**«++ Build a hash table FOr CrSeDEeSCS. FHrtrrm et aak ik ket A N R R NN R AR AR AR TN AT AR AR AN TR R AN R RN RIS ARSI F AT TR AR RN RN/

if (dfs[MAIN_TRACE]) printf("Building a hash table for course descriptions...\n*);
CrseDesc_build_ht (crse_descs, stats.listed _count);
if (dfs[MAIN_TRACE)) printf(*\tDone.\n");

/***** DParse academiC PrOGramS. " ** tevs v aewrtaeve vk rerasrestrsrtrtsrrnn wemaw P T T T waw/

if (dfs[MAIN_TRACE]) printf(“Parsing academic programs...\n");

if ((status == AcadProgs_parse (HOMEDIR ACADEMIC_PROGRAMS_FILE, kacad_progs)) != ERROR_NONE)
handle_error (status, "executing AcadProgs_parse®);

if (Aafs[MAIN_TRACE]) printf("\tDone.\n");

La 2Ll i AR E I AR AR AR AR hhd EX AR 2222222222 222 1)
/ Parse the student status file. /

if (dfs[MAIN TRACE]) pr:ntf{"Parsing student status file...\n");

status = StudStatus_parse (crse_descs, &stats, HOMEDIR STUDENT_STATUS_FILE, &stud_stat);
if (status != ERROR_NONE) handle_error (status, "executing StudStatus_parse®);

if (Afs(MAIN_TRACE]) printf(*\tDone.\n");

/***w+ Parge the student prefs file. *+***#wew rewren * *wrn /

if (dfs[MAIN_TRACE]) printf("Parsing student prefs file...\n");

status = StudPrefs_parse (HOMEDIR STUDENT_PREFS_FILE, &acad_progs, &stud_prefs);
if (status {= ERROR_NONE) handle_error (status, "executing StudPrefs_parse®);
if (dfsIMAIN_TRACE}) printf(*\tDone.\n*);

/*w*wx Pop up the beautiful UI. * +*>sewtwduradrerrrahrensataraaw ETI TS /

if (dfs(MAIN_TRACE]) printf("Creating and setting up window...\n");
Display _create (&kenv) ;

Display_initialize (&env);

show_startup_info (&env);

if (dfs[MAIN_TRACE]) printf(*"\tDone.\n"):

[*%*+% CADLUT@ Lhe @SSEnCE. ** v rt d e A A R AR A RS A LRI AAN RN RAN RN AR N /

essence.env = &env;

egssence.cds = crse_descs:
egsence.ap = &acad_progs;
essence.ss = &stud_stat;
essence.sp = &stud_prefs;

essence.st = &stats:
essence.gir = &gir;

/*wews Tnitialize degree program moduleg. **w LAA el /

Appendix : Source Code // IIL. Functions & Procedures // III.C. main.c 146



if (dfs[MAIN_TRACE]) printf(*Initializing degree program GIR...\n");

status = dp_GIR(MSG_INITIALIZE, FLAG_NONE, &essence, NULL);

if (status != ERROR_NONE) handle_error (status, "sending MSG_INITIALIZE to dp_GIR");
if (dfs{MAIN_TRACE]) printf(*"\tDone.\n*);

if (dfs[MAIN_TRACE]) printf("Initializing degree program VI-P...\n");

status = &p_VI_P(MSG_INITIALIZE, FLAG_NONE, &essence, NULL);

if (status != ERROR_NONE) handle_error (status, "sending MSG_INITIALIZE to dp_VI_P");
if (Afs[MAIN_TRACE]) printf("\tDone.\n");

/****+* Calculate inverse prerequisite counts, ****weswiwivaviwew i hid /
if (dfs{MAIN_TRACE]) printf(“Determining inverse prerequisite counts...\n");
CrseDesc_determine_inv_prereqs (&essence);
if (Afs[MAIN_TRACE]) printf("\tDone.\n®);
JHAwen Main LOOp ¥ H AR R R A R A R R A AN AR R TR AR AR TTRANRN AN RN AR */
Buttons_display {&env, MainScreenOptions, &curr_buttons]:
while (!quit_me_baby) {
option = Buttons_get_bress (&env, &curr_buttonsj;
switch (option) (
case MS_OPT_PARSE_SSF :
Display_clear_text_area (&env);
Display_print_string (&env, "Parsing the student status file *);
Display_print_string (&env, STUDENT_STATUS_FILE "... ");
status = StudStatus_parse (crse_descs, &stats, HOMEDIR STUDENT _STATUS_PILE, &stud_stat):
Display_print_string_and_nl (&env, "Done.");
break;
case MS_OPT PARSE_SPF :
Display_clear_text_area (&env):
Display_print_stxring {(&env, *Parsing the student preferences file ");
Display, print_string (&env, STUDENT_PREFS_FILE "... ");
status = StudPrefs_parse (HOMEDIR STUDENT_PREFS_FILE. &acad_progs, &stud_prefs);
Display_print_string_and_nl (&env, "Done.");
break;
case MS_OPT_GEN_SCH :
Display_clear_text_area (&env):
RankedCrse_initialize (&ranked, &essence):
RankedCrse_sort (ranked, stats.takable_count, INV_PREREQS);
for (L = 0 ; i < 10 ; i++) RankedCrse_unparse {&ranked(il]):
RankedCrse_determine_££ (ranked. &essence);
break;
case MS_OPT_SHOW_GIR :
Display_clear_text_area (&env);
status = dp_GIR(MSG_UNPARSE_REQUIRED_X, FLAG_NONE, &essence, NULL);
if (status != ERROR_NONE) handle_error (status. "sending MSG_UNPARSE_REQUIRED X to dp_GIR'):
break;
case MS_OPT_SHOW_VI_P :
Display_clear_text_area (&env):
status = dp_VI_P{MSG_UNPARSE_REQUIRED_X, FLAG_NONE, &kessence, NULL);
if (status != ERROR_NONE) handle_error (status, "sending MSG_UNPARSE_REQUIRED_X to dp_VI_P®);
break:
case MS_OPT_AUDIT GIR :
Display_clear_text_area (&env);
status = dp_GIR(MSG_AUDIT, FLAG_DISPLAY_AUDIT_ RESULTS, &essence, &arx);
if (status != ERROR_NONE) handle_error (status, "sending MSG_AUDIT to dp_GIR");
AuditResult_free (ar);
break:;
case MS_OPT_AUDIT VI_P :
Display_clear_text_area (&env);
status = dp_VI_P(MSG_AUDIT, FLAG_DISPLAY AUDIT_RESULTS, &essence, &ar);
if (status != ERROR_NONE) handle_error (status, "sending MSG_AUDIT to dp_VI_P");
AuditResult_free (ar);
break;
case MS_OPT_QUIT :
quat_me_baby = TRUE:
break;
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case MS_OPT_DISP_SS :
Display_clear_text_area (&env);
Studstatus_unparse_X (&env, &stud_stat);
break;

case MS_OPT _DISP_SP:
Display_clear_text_area (&env);
StudPrefs_unparse_X (&env, &stud_prefs, &acad_progs;;
break;

case MS_OPT_DISP_INFO :
read_debugging_flags ():
Display_clear_text_area (&env);
Display_print_string (&env, “Generating statistics...®);
RankedCrse_initialize (&ranked, &essence);
Display_print_string_and_nl (&env, " Done.®);
Display_print_string_and_nl (&env, "*);
show_interesting_info (&env, &stud_prefs, &stats);
break;

printf(*Thank you for using the Academic Advisor Assistant. Have a nice day!\n\n'};
J**ex* 222 close up better **¥+**/

return(0);

AR L T 122 AERAR
- B e L Y e e LR R L D R T T T T P T 2 "
L T T L T */

IIL.D. proc.c

/ » L T T * *

werwt Caneral I o Frrrr e AN R R R e N N AR R R N R kR AT R R AR AR RPN RN AR NN

R RN R R R NN R AT AR A R AR R TR R R AR RN A R AR RN TR RN A A Ak Rk h AR b o *
R dh

#*+*+ File : proc.c

hwewh

#wex* Author Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95

rwnn MIT Master of Engineering in Electrical Engineering and Computer Science '95
AAwRW

®enaw Background : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,
wrmaw designed and implemented in the spring of 1995 as the authoxr's Master of Engineering thesis,
LAl under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.

bhdd A See main.c for a more complete description of AAA.

R AR

bbb General info???

dr

haddad determine_filenames

bbbl handle_error

RNRAN print_welcome_message

AR read_debugging_flags

e

*+x2+ Compiling Env : gcc -ansi -pedantic -c proc.c

ko wn

*++s+ Code Status : 0.5.0 WIP

w+e+* Last Modification Date & Time : April 20, 1995

L As 22l

LAAA AL AL LA ARl sl il i sl i it il i it - - WA ARRRRRRRFARNNA R RN

EHRRE PUNCLIONS TN O ¥ R kR A R R R R R N AN AN TR AT RN AR RN AR RN AR NSRRI AR R R R R R R

P T T e aw RRAARRNRR RN

A a2 22

#w#w* int determine_filenames (char *** crse_desc_filenames, VeryShortNum * count)

Rw e

**w** Requires : - none

#w*«* Modifies : - crse_desc_filenames, count

w++xex Effects : Parses the file DESC_FILES_LISTING in the CRSE_DESC_DIR directory by reading its lines into the
LA add array of strings crse_desc_filenames.

Eww - Sets count to the number of filenames.
e - Returns any errors. If none, recurns ERROR_NONE.
LA R L 1)

R L T e e T R R R
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LA 213

#ww** yoid handle_error (int error, char * msg)
e dkw

*ew&% Requires : - none

+ww%* Modifies : - stderr

+wwee pffects : - Prints a simple error message that includes both the text form of error and msg.
awnww - Exits the program by returning -1.

errn

RAA AR R A AL E A A s il R e e A e R e e W R

E2 222

*+ww+ int print_welcome_message (void)

whhwd

**+=* Requires : - none

***n+ Modifies : - stdout

##x»% Effects : - Prints a welcome message that's both preceded and followed by a newline.

i d i ~ Returns any errors.

whhhw

L T T T Y L T Lt L R L s L T T T Ty ooy wnn
RhwE

#*#** int read_debugging_flags (void)

rwnw

*+w** Requires : - dfs is a globally visible array of Booleans.

wewsr Modifies : - dfs

wews+ pffects : - Parses the debugging flags file, whose name is DEBUGGING_FLAGS_FILE and located in HOMEDIR, into

hkehed dfs as follows:

LA L 2]

A an entry in the file : alpha beta ===> dfs{alpha] = beta

"

Auwan Note that alpha is in hex, and that beta must be either TRUE or FALSE.

wraEw - Sets count to the number of debugging flags read.

bl - Returns any errors.

ok

AR AR AR R AN AR TR R AR T R R AN AR AR AR RN AP RN I AA TR R IR TR TP IR T e S RN LA hk
LA AR S a2 A2 AR Al it il il i i it sisdiislii el sl hw - LA 2 * -
AR L2 222222 22 Rl 2l d il ittt il s adtil i sl i il add ettt sl ww/

FAR AR e e L R L e R L Al e e ettt

wrrer Haader Files Frt v sttt e aa sk akan kb ekt A AN R TN T oI RN - *

T e e e T e e T e e T e * */

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <X11/Xlib.h>

#include <X11/Xutil.h>

#include "constants.h® /* HOMEDIR, MLO_FILENAME, etc */
#include "table_constants.h*"

#include "error_and_trace.h"

#include "primitive_datatype_reps.h"

#include *datatype_reps.h" /* VeryShortNum */

#include *prototypes.h” /* function prototypes */

#include "externs.h” /* dfs =/

/'.ﬁi”ttt"*"tt'.'ntt*'w" - LR R R R R R R e s R R R R a2 2222222 222222222223
(2 2 214 dﬂtermine_filenames LA RS R R RS2 22T R ald R AR e A Rl A R AR A A XIS R e ]) *

LR e e e R L el

int determine_filenames (char *** crse_desc_filenames, VeryShortNum * count)
{

e
**+w% Requires : - none

*wxaew Modifies : - crse_desc_filenames, count

swsex Bffects Parses the file DESC_FILES_LISTING in the CRSE_DESC_DIR directory by reading its lines into the
LA i had array of strings crse_desc_filenames.

rwrn - Sets count to the number of filenames.

hadAdd - Returns any errors. If none, returns ERROR_NONE.

nwwn

wwww* Note : = The DESC_FILES_LISTING should be of the following form:
dedr g

L2221 file_name_1

YT file_name_2

Ww .-

"rwen file_name_n

A DESC_FILES_LISTING_END_MARKER

remaw

wrwnn For example. it might appear as follows, with DESC_FILES_LISTING_END MARKER = *END"
renn
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whRhw Course_1

wEREL Course_2

hwkd m

t""/

PILE * listing_file = NULL;

char listing file_name[MLO_FILENAME] ;
char one_filename [MLO_FILENAME] ;
int index = 0;

if ((*crse_desc_filenames = (char **) malloc(MNO_CRSE_DESC_FILES * sizeof(char *))) == NULL)
return (ERROR_ALLOC_FAIL);

if (sprintf(listing file_name, *%s$s%s". HOMEDIR, CRSE_DESC_DIR, DESC_PILES_LISTING) < 0)
return (ERROR_SPRINTF_FAIL);

if ((listing_file = fopen(listing_file_name, *r*)) == NULL) return (ERROR_BAD_DESC_FILES_LISTING);

while (fscanf(listing_file, *%s*, one_filename) != EOF) (
if (!strcmp(one_filename, DESC_FILES_LISTING_END_MARKER)} break;
if ((*(*crse_desc_filenames + index) = (char *) malloc(sizeof(char) * (strlen(one_filename) + 1))) == NULL)
return (ERROR_ALLOC_FAIL);
strcpy(*(*crse_desc_filenames + index++), one_£filename);

if ((*crse_desc_filenames = (char **) realloc(*crse_desc_filenames, index * sizeof(char *))) == NULL)
return (ERROR_ALLOC_FAIL);

*count = index;
return (fclose (listing_file));

AR e T HRRRKRRARE RN A
ThEEN handle @rror *F AR EE R R AR NN AN RN R RN AR AR R AR AR RS AT A * AR RE NIRRT S
L L L T P LIy

void handle_error (int error, char * msg)

{

Jrennn
ww*** Requires : - none

wwwex Modifies : - stderr

*wvuv Bffects - Prints a simple error message that includes both the text form of error and msg.

bl - Exits the program by returning -1.
tﬁtt*/

fprintf(stderr, "\nSorry! An error occurred : 3s\n*, ErrorStrings(error]);
fprintf(stderr, "The error had something to do with %s.\n*, msg);
exit (EXIT_FAILURE);

void handle_warning (int error, char * msg)

{
fprintf(stderr, "***** Warning $d\n", error);
return;

FAR R L T T )

wwrer I i ialize SLALS * Ak Et R R A R R R R R R R R AR R R R F E TN E AN RN RN R R AR R RSN *

Tk L L P T T e P T 2 e I (2222 *w® /

void initialize_stats (Stats * st)

{
Jrrnns
#x%4* Requires : - st is a non-NULL Stats.
wexws Modifies : - st
*ewww Effects : - Sets all of st's members, except listed_count, to zero.
ey
st->offered_count = 0;
st~->undergrad_count = 0;
st->grad_count = 0;
st->considered_count 0;
st->no_prereqgs_count =0;
st->prereqs_satisfied_count = 0;
st~->taken_already_count = 0;
st->takable_count = 0;
)
Jae B T PPN - rnmenrrwnw
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AR o N WELCOME eSS agE A R RN R R N RN PR R R R TR AR R T E R I TN RN R RN R RN SRR TR W

L L L T T T Py * *

int print_welcome_message (void)
{

/ﬁtﬁ"

#**x+ Requires : - none

#w#x+ Modifies : -~ stdout

w+wes Effects : - Prints a welcome message that's both preceded and followed by a newline.

hdedededed - Returns any errors.
't"'/

int status = ERROR_NONE;

status = printf(*\nAcademic Advisor Assistant, $s\n", VERSION);
status = printf(*by Dae-Chul Sohn. MIT M.Eng. in EECS, May 13995\n\n"};
if (status < 0) return (ERROR_PRINTF_FAIL);

else return (ERROR_NONE);

www )

P T L e AL LI T

hERR reld_dabquinq_flags LAAA SRS E A R A AR A2 22 2222 2sl R LAA L
AR R AR R R R N RN P P P R T R R T A T R R AR R AR A AR R R R T A A AN RN AR RT AT AT AR R ﬁtttt/
int read_debugging_flags (void)
{
/ﬁ*'t'
#***%* Requires : - dfs is a globally visible array of Booleans.
w+#ew Modifies : - dfs
w++++ Bffects : - Parses the debugging flags file. whose name is DEBUGGING_FLAGS_FILE and located in HOMEDIR, into
e dfs as follows:
LA RS2
wREA an entry in the file : alpha beta ===> dfs{alpha) = beta
PR
wEww Note that alpha is in hex, and that beta must be either TRUE or FALSE.
bbbl - Sets count to the number of debugging flags read.
RERW - Returns any errors.
i'li.,
FILE * fp = NULL;
char * £n = NULL;
int index = 0:
int flag = 0;
if ({fn = {(char *) malloc(({strlen{HOMEDIR) + strlen(DEBUGGING_FLAGS_FILE) + 1) * sizeof(char))) == NULL)
return {ERROR_ALLOC_FAIL);
if (sprintf(fn, "%$s%s", HOMEDIR, DEBUGGING_FLAGS_FILE) < 0} return (ERROR_SPRINTF_FAIL);
if ((fp = fopen(fn, "r"}) == NULL) return (ERROR_FOPEN_FAIL):
while ((fscanf(fp, "%x*, &index)) != EOF) (
if (fscanf(fp, "%d", &flag) == EOF) return (ERROR_BAD_DEBUGGING_FLAGS_FILE);
dfs(index] = flag:;
}
free (fn);
return(fclose(fp));
}
/i.**,'.&ﬁi.i'ﬁﬁit.ii.#.tttt"tQt'ttﬁ.ttittﬁt"*"'tttﬁ"tQtttit'.ﬁt'
kA show_inceresting_info EE AR TR R P AT RN AR AR NSRRI TR TR TS i
AR R RN AR R R R R A R R T TR A A P A NN AT TR AN IR TR TR RRAR RTINS AT - - - - * *w » /
void show_interesting_info (Env * env, StudPrefs * sp, Stats * st)
{
char buffer [MLO_BUFFER];
sprintf (buffer, "%d", st->listed_count);
Display_ps {env, buifer):
sprintf (buffer, °"courses are listed in the %s version of the Bulletin.", BULLETIN_VERSION);
Display.psnx (env, buffer, TAB):;
sprintf {buffer, *%d", st->offered_count);
Display_psx (env, buffer, TAB);
Display_psnx (env, “of those are going to be offered next term.*, 2*TAB);
sprintf (buffer, "%d*, st->undergrad_count);
Display_psx (env, buffer, 2*TAB);
Display_psnx (env, "of those are undergraduate courses.*, 3*TAB);
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sprintf (buffer, "%d*, st->grad_count);
Display_psx (env, buffer, 2*TAB);
Display_psnx (env, "of those are graduate courses.*, 3*TAB);

Display_psn (env, **);
Display_psn (env, "As per your preferences:");
if (sp->consider_undergrad) {(
if (sp->consider_grad)
Display_psnx (env, "Both undergraduate and graduate courses were considered.*®, TAB);
else
Display_psnx {env, "Only undergraduate courses were considered.®, TAB);
} else {
if (sp->consider_undergrad)
Display_psnx (env, "Only graduate courses were considered.*, TAB);
else
Display_psnx (env, °*Neither undergraduate noxr graduate courses were considered.”, TAB);
)
if (sp->override_poi)
Display_psnx (env, *'Permission of instructor' prerequisites were regarded as fulfilled.", TAB);
else
Display_psnx (env, °'Permission of instructor' prerequisites were regarded as unfulfilled.®, TAB);

Display psn (env, "*);
sprintf (buffer, "Of the 3d courses considered. then:*, st->considered_count);
Display_psn (env, buffer);

sprintf (buffer, "%d*, st->taken_already_count);

Display_psx (env, buffer, TAB):

Display_psnx (env, “"have been taken already by you.", 2*TAB):
sprintf (buffer, "%d", st->no_prereqs_count);

Display psx (env, buffer. TAB);

Display_psnx (env, “"have no prerequisites.®", 2*TAB);

sprintf (buffer, "%d*. st->prereqs_satisfied_count);
Display_psx (env, buffer, TAB);

Display_psnx (env, "have prerequisites satisfied by ycu.*, 2*TAB);

VAR e e e e e L L L Ty RRHEAARE AR NN
wwedd ghow _SEATtUP_Info ** et wssadranthidahathutnadatsressbes *
L L L A SR HERRERARRRNNRAR ]

void show_startup_info {Env * env)

{
Display_psn (env, "Welcome to the Academic Advisor Assistant, Version 1.0.0.°);
Display_psn (env. "This program was written by Dae~Chul Sohn, MIT M.Eng. in EECS, 1995.°");
Display_psn (env, "This release was completed on May 15, 1995.*):
Display psn (env, **);
Display_psn (env, "Please note the following restrictions in this release:");
Display_psnx (env, "- AAA is hard-coded to handle VI-P majors only.®, TAB);
Display_psnx (env, "- AAA does *not* check for time conflicts.", TAB);
Display _psnx (env, "- AAA does *not* audit minors.*®, TAB);
Display_psnx (env, *- AAA does *not* audit concentrations.*, TAB);
Display_psn (env, **);
Display._psn (env, "Please send bugs and comments to marlboro@mit.edu.");
Display_psn {env, "Thank you for using this program.®);

)
/ AR RS AR A S A R A d A I A Al e e R A e e R R e LY w *
AA A AL A AR A AR SR ARl d il 2 Al RSl * LA A 2 1) TRRFNN A

RN AR AR AN NN R T R R T R R R A R AR R AR R AR TN RN T TR R T TR A AR TN TNIARR AR I TR RS - ,
o

ITLE. util.c

/t'it-'tt't'ttttnt'n'Otvtrttt*tﬁ'ftt'tﬁtwitttttnt'tltt'tt'titti'ﬁ’. LA A A4 A

LA A A 4] Generﬂl Info AAAR AR SRR A AR A2 s s A Al A R ) - LA A2 42 e

LA AR A AR Al A R AR d Al d s s e e R T T s LA

RRwhw

wess+ Pile : util.c

o

#w#** Author : Dae-Chul Sohn, MIT Bachelor of Science in Computer Science, '95

had i MIT Master of Engineering in Electrical Engineering and Computer Science ‘95

LA A a2

*x+w»+ Background : This file contains a part of the C source code for the Academic Advisor Assistant (AAA) system,

A w designed and implemented in the spring of 1995 as the author's Master of Engineering thesis,
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whaww under the supervision of Prof. Gill Pratt of the MIT Laboratory for Computer Science.
rawEw See main.c for a more complete description of AAA.
anwn

reren General infc ???

A d

rerew parse_term_offered

L2 2223

rewry unparse_GIR_fulfillment

rewnw unparse_h_level

—eane unparse_pass_fail

ek unparse_repeatable_for_credit
ewnn unparse_subj_level

arnw unparse_units

wxww unparse_term offered

[Tz s Boolean_unparse

L2212

P d convert_to_upper

rearw get_mouse_event

TRRAW strptr_cmp

ey wait_for_left_click

kW

*+*** Compiling Env gcc -ansi -pedantic -c util.c
P

*+4w+ Code Status : 0.5.0 WIP

wwaw» Last Modification Date & Time : April 20, 1995
e

L R T T T

AwAtd DAYging Utilities " @ v a tr s s R R R RN TR AR RS TR RN R AR AR RARIT RS *

L L R T T T T - » LT
T2

#w#+* YeryShortNum parse_term_offered (char * buffer, VeryShortNum b, VeryShortNum year, VeryShortNum * subject_level)

raEh

**#** Requires : - buffer is a string of the form X (alpha+), where alpha+ means one or more occurrences of alpha,
bl bdd and where X is one of (U, G} and alpha is one of (1, 2, IAP. S). Example: U (1, 2).
wEww X is optional.
weesr Modifies : - subject_level
#4ew+ Bffects : - Parses buffer and returns the results by returning a new b and setting subject_level.
Lt If X is missing, then subject_level is left untouched.
W
T R D T PP TS T T T T e
kW Uhpl!sing utilities LA AL A AR R AR a2t 2222l Rd ) Lid
LA AL Al ARt A Rl Rt d il Al id st sl il il ittt ld
LR L 22
whhww whkwwr Tha Simle (o) C-ARALLAAAL AL A A S S AL LA LA A S A d Rttt lld LA A 4 g
o o
wesws char * unparse GIR_fulfillment (CrseDesc * cd. Boolean should_return_result)
##w#* char * unparse_h_level (CrseDesc * cd. Boolean should_return_result)
#xw*+ char * unparse_pass_fail (CrseDesc * cd, Boolean should_return_result)
#*w*+ char * unparse_repeatable_for _credit (CrseDesc * cd, Boolean should_return_result)
#*#** char * unparse_subj_level (CrseDesc * cd. Boolean should_return_result)
###*% char * unparse_units (CrseDesc * cd. Boolean should _return_result)
LA i d ]
*RAER AT RRE The slightly Sophiscicated AAAA A AR A RS LSS A A A S AR ARl Rl lll) *
*hhkhh
*#+*+ char * unparse_term_offered (CrseDesc * cd, Boolean should recurn_result)
#we** char * Boolean_unparse (Boolean b. Boolean shoulid_return_result)
LA 22 2]
LA AR AR A AR il sl il ittt ad il r il s Rl it s e e R e T * * kv
E2 2117 Hisc ucilicies R R N AN R R R R N AR T A R A AN T A AN PR ORI NT TR AR NN TR RN
AR AR R R R AR R R R R r s R R R N AR A AN R R R R R A P A A P TR R AN H N AT R R AN TN TR P TR RN RN RN * L d aw »
LA 22
w#»** yoid convert_to_upper (char * str)
LA 222l
B T T T P T PP T PP P AN RN
b
*we*v yoid get_mouse_event (Env *, XButtonEvent *)
P
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#include <stdio.h>
#include <string.h>
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#include <ctype.h>
#include <time.h>
#include <X1l/Xlib.h>
#include <X11/Xutil.h>

#include “constants.h* /= TERM_OFFERED_NOT_OFFERED_STR */
#include *primitive_datatype_reps_constants.h”
#include "datatype_reps_constants.h® /* TERM_OFFERED_ */

#include "table_constants.h"

#include "error_and_trace.h"

#include *primitive_datatype_reps.h*

#include ‘datatype_reps.h*

#include ‘"prototypes.h"

#include *externs.h® /* GIRFulfillmentStrings, etc */

PAR A R L e T ) *w

*wErd Darging Ubilities "o e A R A R A A RN R R AR T N AR AR RN RN R RRI R RRRN NS

R L L e e T T ) e

[*¥erd Darse term Offered * "t s wt et e stttk nt b d s bbb a e R bt h kb AT bty e

VeryShortNum parse_term offered (char * buffer, VeryShortNum b, VeryShortNum year, VeryShortNum * subject_level)

(

YARLL L]

#w%*#* Requires : buffer is a string of the form X (alpha+j, where alpha+ means one or more occurrences of alpha,

e and where X is one of (U, G) and alpha is one of (1, 2, IAP, S}. Example: U (1, 2).

wirw X is optional.
#xewex Modifies : subject_level

wwxxx Effects : Parses buffer and returns the results by returning a new b and setting subject_level.

wrnew If X is missing, then subject_level is left untouched.
.ti"‘/

if (!stremp(buffer, TERM_OFFERED_NOT_OFFERED_STR)) return (b):

if (strchr(buffer,'U') !'= NULL) *subject_level = SUBJECT_LEVEL_U;
if (strchr(buffer,'G') NULL) *subject_level = SUBJECT_LEVEL_G;
if (strchr(buffer,'l') != NULL) {
if ((year & THIS_YEAR) == THIS_YEAR) b |= TERM_OFFERED_THIS_FIRST;
if ((year & NEXT_YEAR) == NEXT_YEAR) b [= TERM_OFFERED_NEXT_ FIRST;

}
if (strchr(buffer,'2') != NULL) {
if ((year & THIS_YEAR) == THIS_YEAR) b |= TERM_OFFERED_THIS_SECOND;
if ((year & NEXT_YEAR) == NEXT_YEAR) b |= TERM_OFFERED_NEXT_SECOND:
}
if (strchr(buffer, 'I') != NULL) {
if ((year & THIS_YEAR) == THIS_YEAR) b |= TERM_OFFERED_THIS_IAP;
if ((year & NEXT_YEAR: == NEXT_YEAR) b |= TERM_OFFERED_NEXT_IAP:
].
if (strchr(buffer.'S') != NULL) {
if ((year & THIS_YEAR) == THIS_YEAR) b |= TERM_OFFERED_THIS_SUMMER;
if ((year & NEXT_YEAR! == NEXT_YEAR) b |= TERM_OFFERED_NEXT_SUMMER;
)
return (b);

P e e e

T T T

#ar*r Unoarsing Utilities *@ewwr e s vssestrensnrerwnrrenenes w

P e R e R a2

/***** ynparse_GIR_fulfillment ***+**ew e
char * unparse_GIR_fulfillment (CrseDesc * cd, Boolean should_return_result)
4

char * ¢ = NULL;

if (should_return_result) {

if ((c = (char *) malloc (sizeof(char) * (strlen(GIRFulfillmentStrings{[cd->GIR_fulfillment]) + 1))) == NULL)

handle_error (ERROR_ALLOC_FAIL, "executing unparse_GIR_fulfillment®);
strepy(c, GIRFulfillmentStrings{cd->GIR_fulfillment]);
Teturn (c);

} else {
if (printf("%s”,GIRFulfillmentStrings(cd->GIR_fulfillment]) < 0)
handle_exror (ERROR_PRINTF_FAIL, "unparse_GIR_fulfillment*);
return (NULL);
}

FARA T - r Y Y A  E
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char * unparse_h_level (CrseDesc * cd, Boolean should_return_result)

{
char * ¢ = NULL;

if (should_return_result) (

if ((¢c = (char *) malloc (sizeof(char) * (strlen(HLevelExceptStrings(cd->h_levell) + 1})) == NULL)
handle_error {ERROR_ALLOC_FAIL. "executing unparse_h_level®);

strepy(c, HLevelExceptStrings(cd->h_level]);

recurn (c};

else {

if (printf(*%s",HLevelExceptStrings[cd->h_level]) < 0)
handle_erroxr (ERROR_PRINTF_FAIL, ®"executing unparse_h_level®);

return (NULL);

~

J*%*** unparge_pass_fail *erveeveaveRvERNTERNEIN L »

char * unparse_pass_fai. (CrseDesc * cd, Boolean should_return_result)
{
if (should return_result) return (Boolean_unparse(cd->pass_£fail,TRUE));
else {
if (princf(*%s®,Boolean_unparse{cd->pass_fail,TRUE} |}
handle_error (ERROR_PRINTF_FAIL, "executing unparse_pass_fail*);
return (NULL);

(22 22 i AR 2 2 A2 R 22 2 A R e R R R R R e R R 22222 s ds)
/ unparse_repeatable_for_credit

char * unparse_repeatable_for_credit (CrseDesc * cd, Boolean should_return_result)
{
if (should_return_result) return (Boolean_unparse(cd->repeatable_for_credit,TRUE));
else {
if (printf(*%$s",Boolean_unparse(cd->repeatable_for_credit,TRUE)))
handle_error {ERROR_PRINTF_FAIL, "executing unparse_pass_fail®*);
return (NULL);

/**wk* unparse_Subj_level TR EA R RN R Rk R R AR AR AR AR AR RARN RS RRRERINRRNE *

char * unparse_subj_level (CrseDesc * ¢d, Boolean should_return_result)
{

int status = 0;

if (should_return_result) {
switch (cd->subject_level) {
case SUBJECT_LEVEL U : return ("Undergraduate®);
case SUBJECT_LEVEL_G : return {“"Graduate®);

}
} else {
switch (cd->subject_level) (
case SUBJECT_LEVEL_U : status = printf("Undergraduate")}; break;
case SUBJECT_LEVEL_G : status = printf(*Graduate") ; break;
}
if (status < 0) handle_error (ERROR_PRINTF_FAIL, "executing unparse_subj_level®};
return (NULL);
}

VALAAA AT - LY R LR R LA R R e e e et L Ly

char * unparse_units (CrseDesc * cd, Boolean should_return_result)
(

char * ¢ = NULL:

int status = 0;

if (should_return_result) {
if ((c = (char *) malloc (sizeof(char) * MLO_UNITS)) == NULL)
handle_error (ERROR_ALLOC_FAIL, "executing unparse_units®);
if (cd->units_arranged) status = sprintf(c, "Arranged”);

else status = sprintf(c, "%d-3%d-3d", cd->class_hours, cd->lab_hours, cd->prep_hours);

if (status < 0) handle_error (ERROR_SPRINTF_FAIL, "executing unparse_units®);
else return (c);
else (

—
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if (cd->units_arranged) status = printf(*Arranged");

else

status = printf("%d-%d-%d*, cd->class_hours, cd->lab_hours, cd->prep_hours);

if (status < 0) handle_error (ERROR_PRINTF_FAIL, ‘®executing unparse_units®");

return (NULL);

cane

/***** unparse_term offered *#v+*wese

char * unparse_term offered (CrseDesc * cd, Boolean should_return_result)

£
char *c = NULL;
OneNumCode to = 0;
int status = 0;

to = cd->term_offered;
if (should_return_result) (

if ((c = (char *) malloc (sizeof(char) * MLO_TERM_OFFERED)) == NULL)

crranwn,

~

handle_error (ERROR_ALLOC_FAIL, "executing unparse_term_offered");

strcpylc, "This Year : { *);

if ((to & TERM_OFFERED_THIS_FIRST) == TERM_OFFERED_THIS_FIRST) strcatic, 1 );

if ((to & TERM_OFFERED_THIS_IAP) == TERM_OFFERED_THIS_IAP) strcati{c, “IAP *);

if ((to & TERM_OFFERED_THIS_SECOND) == TERM_OFFERED_THIS_SECOND) strcat(c, "2 *);

if ((to & TERM_OFFERED_THIS_SUMMER) == TERM OFFERED_THIS_SUMMER) strcat{c, "SUMMER ");
strcat(c, ") Next Year : { *);

if ((to & TERM_OFFERED_NEXT_ FIRST) == TERM_OFFERED_NEXT_PFIRST} strcat(c, "1 " };

if ((to & TERM_OFFERED_NEXT_IAP) == TERM_OFFERED_NEXT_IAP) strcat(c, "IAP *);
if ((to & TERM_OFFERED_NEXT_SECOND) == TERM_OFFERED_NEXT_SECOND) strcat(c, *2 ");

if ((to & TERM_OFFERED_NEXT_SUMMER) == TERM_OFFERED_NEXT_SUMMER) strcat(c, °SUMMER *);
strcatic, *)");

return (c};

else (

status = printf("This Year : (

if ((to & TERM_OFFERED_THIS_FIRST) == TERM_OFFERED_THIS_FIRST) status = printf("'l * );

if ((to & TERM_OFFERED_THIS_IAP) == TERM_OFFERED_THIS_IAP) status = printf("IAP *);
if ((to & TERM_OFFERED_THIS_SECOND) == TERM_OFFERED_THIS_SECOND) status = printf(*2 *);

if ((to & TERM_OFFERED_THIS_SUMMER) == TERM_OFFERED_THIS_SUMMER) status = printf("SUMMER *);
status = printf(®) Next Year : ( *);

if ((to & TERM_OFFERED_NEXT FIRST) == TERM_OFFERED_NEXT FIRST) status = printf(*i * );
if ((to & TERM_OFPERED_NEXT_IAP) == TERM_OFFERED_NEXT_IAP) status = printf("IAP *);

if ((to & TERM_OFFERED_NEXT_SECOND) == TERM_OFFERED_NEXT_SECOND) status = printf(*2 *);

if ((to & TERM_OFFERED_NEXT_SUMMER) == TERM_OFFERED_NEXT_SUMMER) status = printf("SUMMER ");

status = printf(®)");
if (status < 0) handle_error {ERROR_PRINTF_FAIL,
return (NULL);

"executing unparse_term offered®);

PAAAAAAE TR VARt S R g e R e LTy

char * Boolean_unparse (Boolean b, Boolean should_return_result)

{
/ﬁ""
#**x* Requires : - none
#wex+ Modifies : - stdout

#+www Bffects : - If should return_result is TRUE, returns a string representation of b.
LA A d - Else, prints a string representation of b to stdout. Returns NULL.
nEwan - Exits via handle_error if error is incurred.

LR 2] I./

int status = 0;

if (should_return_result) {

VARl

Ty

e
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if (b) return ("TRUE");

else return ("FALSE®};

else (

if (b) status printf (*TRUE");

else status = printf(*FALSE”");

if (status < 0) handle_error (ERROR_PRINTF_FAIL, *executing Boolean_unparse®);
return (NULL);
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void convert_to_upper (char * str)

{
char c;
while ((c = *(stre+)) != *\0')
if islower(c) *(str - 1) = toupperic);
}

PR - T T g e e A L L Y]

wvoid get_mouse_event (Env * env, XButtonEvent * event)

4
XEvent an_event;
while(TRUE) (
XNextEvent (env->the_display, &an_event);
switch (an_event.type) (
case ButtonPress : "event = an_event,.xbutton; break;
case ButtonRelease : *event = an_event.xbutton; break;
case Expose : Display_update_init_dim (env, 0, 0, WINDOW_WIDTH, WINDOW_HEIGHT); break;
default : break;
)
if ((an_event.type == ButtonRelease) || (an_event.type == ButtonPress)) break;
)
}

AR A R L e e L e L]

char * now (void)

(
time_t tt;
tt = time(NULL);
return (asctime(localtime(&tt))); /* does this need to be freed ??? */
}
Juswts SETDLT_cmp Svesseenss e - T . /

int strptr_cmp (char ** spl, char ** sp2)
{

return (strcmp(*spl, *sp2});
}

/r*rve yait for _left _Click S vttt m e st e N NN P PR AR TN R RN R A N AR AN AR O NS /

void wait_for_left_click (Env * env)
{

XButtonEvent xbe;

Boolean pressed = FALSE;

while (!pressed) (
get_mouse_event (env, &xbe);
if (xbe.button == 1) {
if (xbe.type == ButtonPress) (
pressed = TRUE;
while (TRUE) (
get_mouse_event (env, &xbe);
if ((xbe.button == 1) && {(xbe.type == ButtonRelease)) break;
0
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