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.AtsSTRACT

Computer-Aided Personalized System of Instruction (CAPSI) is a

new automated teaching and learning method rooted in the Personalized

System of Instruction (PSI) and the learning-reinforcement theory,

involving highly systematic, interactive, student-participated teaching and

evaluation through (L) structured course material with clear specification of

objectives, (2) frequent and immediate reinforcement through

instructor-student and student-student markings, (3) minimization of

punishment, and (a) setf-pacing by the student. CAPSI ís a technological

educational innovation with the combination of physical and behavioral

technologies to produce an engineering approach to education. Unlike pSI,

CAPSI adopts computer technology with a finite-state modelling

implementation to free the instructor from administration, promote

individualized learning, and provide tools for the analysis of the dynamical

educational process and its optimization. Developed and extensively tested

over the past five years at the university of Manitoba, CAPSI has gone

through a natural evolution from a single terminal to multiple terminals,

with direct. and remote links, and electronic mailing and messaging. CAPSI

has been used successfully, effectively, and economically in short-distance

(on campus) and longdistance (off campus) teaching, thus extending the

fundamental concepts of education from a physical classroom to a virtual

classroom and even to a virtual campus which eliminates the need for the

instructor and the students to be at the sarne place and at the same time.
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CFTAPTER T

TF{T'R.ODUCTNON

Human beings have high capacity to both teach and learn knowledge

as well as wisdom in a concatenated process of instruction (i.e., the first

person instructs the second, the second then instructs the third, and so on).

The formal educational structure preserves the concatenated process of

instruction in such a way that a qualified scholar with more knowledge and.

expertise but without any guarantee of effectiveness teaches others. The

Process of education by far is only localized both spatíally in classroom and

temporally of class period.

The concatenated process of instruction within contemporary

educational institutions has four principles:

1. Knowledge is organized hierarchically from trivial level to advanced

level.

2. Knowledge has no boundary.

3. Learning is not only unidirectional from the scholar to the learner,

but also bidirectional from the learner to the scholar and from the

process of teaching.

4. Peer learning can occur at the same level of knowledge.

Since peer teaching and learning are not commonly recognized and utilized

within classes of conventional education, Fred S. Keller [Kelt68J introduced

the Personalized System of Instruction (PSI) as a systematic educational

approach to enhance the utilization of peer teachins and learnins amonq- .r - -(' ------ ---------ö
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students. Also, PSI is firmly based on the reinforcement theory arose from

the applied and behavioral psychotogy advocated by B. F. skinner ([skinS3],

[Skin54], [Skin61]).

L.tr Keller's Personalized System of Instruction

First formally described by Keller in his classic paper "Goodbye,

Teacher ..." [Kel168], this teaching method has come to be recognized as an

important applied contribution of psychology. Keller himself received the

Distinguished Contributions to Education in Psychology Award from the

American Psychological Association in 7970 and received the Association's

Distinguished Contribution for Applications in psychology Award in 1,976.

Since then, thousands of instructors in most parts of the world have given

PSI courses of almost every discipline; hundreds of thousands of students

have taken them; and hundreds of researchers have published papers on

this teaching method. PSI has been one of the most widely used and

thorough researched forms of instruction in use since 1,96g.

PSI has usually been associated with five defining characteristics

lKeIl6Sl:

1. The unit perfection requirement (mastery learning) for advance,

wþich lets the student go ahead to new material only after

demonstrating mastery of that which preceded;

The go-at-your-own-pace (setf-pacing) feature, which permits a

student to move through the course at a speed commensurate wiih

his/her ability and other demands upon his/her time;

Thg rglated Stress unon fhp r¡¡ritfon t¡¡nr.d in inerrrrnrnr-cFrráan+

2.

3.

-2-



communication;

4. The use of proctors, which permits repeated testing, immediate

scoring, almost unavoidable tutoring, and a marked enhancement of

the personal-social aspect of the educationar process; and, finally,

5. The use of lectures and demonstrations as vehicles of motivation,

rather than sources of critical information.

Each feature has some natural corollaries.

A mastery requirement means that a student can answer a large

percentage of the questions about the course material. The course material

is broken down into small sequential units with clear specification of

objectives. The unit tests are designed to increase in difficulty gradually so

as to minimize the probability of failing a test. The immediate feedback and

frequent reinforcement, 
.the 

rough equivalent of reward, on the tests are

provided. In case of not passing a test, the student has the onty penalty to

restudy and rewrite another test on that unit. Thus, the minimization of

punishment is achieved by the well designed unit tests and by the

replacement of the word faíI from restudy. The student is informed

exactly how mastery of the course material will be assessed., and he/she

must demonstrate mastery of each unit before proceeding to the next one.

Gi-ven with the first criterion of mastery requirement, the second

characteristic of go-at-your-own-pace feature is mandatory. Individuals

have different schedules and time requirements to excellently master a

given subject matter. In the traditional education, the time required for all

sludents to achieve their excellence is constant, and this approach produces

fhp orarìo rlicfril-ìrrtinn nnrmoll', f^,,^â 1ì* 1L^ ¡aqr-^--. Dcr --^--: -: ^- ----'- Þ^ ^.v^¡¡rq¡^/ rvqrru. vrr rrrg LrJllLIc¡.I f t t .>t PIUvrLreS arl
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alternative io permit individual

their own rates within the last

institution.

students to move through the course at

day of the course set by the academic

The last three features follow indirectiy from the first two. Once self-

pacing is allowed, it will occur and be incompatible with a lockstep lecture

approach. Written material becomes the major informational source for

the instructor-student communications. The written word allows the

objectives of all unit tests clearly described by the instructor, and allows the

test clearly presented by the students.

Given a number of students who are engaged in working at different

speeds, testing in repetitive fashion, and dealing with a wide range of

material at any point in time, an instructor must find proctors or tutors to

help out during the course. The proctors, who provide nearly limitless

individual attention to the students, also benefit through learning by

teaching, and allow the instructor to devote more time to those individuals

and problems that require the instructor's level of expertise. The proctor is

not only an essential feature but perhaps the most valuable contribution of

PSI.

Finally, the function of lectures is substantiatly different. As lecturing

is no longer the major commitment, the instructor can meet individual

students when they need help, and becomes the roles of a creator of course

material and a manager of a learning system. Lectures are used to motivate

rather than to supply essential information to students.

-4-



In conclusion, PSI has proven superior to the conventional teaching

methods [ShRS82]. Its superiority over conventional methods is accounted

for the three of its five features: the go-at-your-own-pace feature, the unit-

perfection requirement, and the use-of-proctors feature. As well, pSI is

based on weil-known principles of positive reinforcement in learning

theory.

1.2 PSI and Reinforcement Theory

unlike some educational innovations, psl is rooted in a system:

learning-reinforcement theory. In the language of the psychologist, the

student is reinforced by his/her successes and will tend to continue the

behavior that leads to more successes. More formally, reinforcement is a

Process whereby a particular behavior is strengthened, making it likely that

the behavior will occur more frequently. The stimulus that strengthens the

behavior is called a reinforcer, either positive or negative. A positive

reinforcer is something pleasant -- a piece of candy, perhaps, or a word of

praise. A negative reinforcer is an unpleasant stimulus that is removed

when a particular behavior is performed, making it likely that the behavior

will be repeated. PSI fully applies the positive reinforcers and possibly

eliminates the negative ieinforcers for students to achieve their successes of

learning.-

The reinforcement theory applied in PSI holds that a learner's

progress depends on three things:

1,. the informafion, materials, and situation presented;

2. the performance required; and

-5-



3. the feedback provided.

All three components are critical and any one of them neglecied is

inadequate.

Firstly, the PSI materials are presented accordingly to the

reinforcement theory. Small work units lead to greater density of

reinforcement than do large ones in the lecture system. Since textbooks

usually lack the built-in reinforcements, the PSI study questions and.

objectives are arranged in schedule of reinforcements that will encourage

the students to learn the course materials in the allotted time. The

reinforcement theory suggests that the students will lose interest for

to

be

allow students to see their

rewarded for learning the

infrequent reinforcements and will satiate for too frequent reinforcements.

Basically the function of the unit in PSI is

progresses through the course and hence

manageable, well-defined materials.

secondly, the students are rewarded and motivated as their

performance reaching or moving towards the final A. In pSI, each unit

completed produces a fraction of their final A. This token of reward will
directly strengthen their engagement in the testing-grading process, and

indirectly help them with their study. The students are positively

reinforcEd by advancing the course in unit by unit to achieve the final A,

and negatively reinforced to restudy rather than to fail an unmastered unit.

Thirdly, immediate grading and feedback of unit tests encourage the

reinstatement of responses made to questions and to strengthen further

those that were correct. As well, students immediately receive close

-6-



attention and approval regarding their results and performance. The

students may need to further clarify or defend their answer which may

sharpen their discriminations and lead to a refinement of their concepts.

The immediate response of grading and feedback is critical and made

possible by the help of student proctors.

The proctors are also reinforced throughout the process of marking.

The proctors are treated with respect regarding to their approval,

judgement, and advice. Proctors not only receive credit points, but also

benefit from increasing their knowledge through marking and teaching.

Also, proctors are reinforced by the signs of individual student progress,

which can be a measure of the proctors' own success.

At last, the instructor is also reinforced by the successful operation of

the PSI system as a whole and by the satisfaction in the academic progress of

each student.

To conclude, the existence of and reliance upon the reinforcement

theory is the most distinguishing feature of PSI.

1.3 Flistory of PSn

With all the distinguishing features and theoretical foundation, PSI is

a powerful and innovative teaching method, but why it is currently one of

the most outstanding educational innovations in higher education. Flence,

a review of historical background is provided to respond the inquiry.

-7 -



PSI was developed and implemented by F. Keller for the first time in
'1.962, together with J. G. sherman, R. Azzi, and C. Martuscelli, in a course

given at Columbia University, and the following year in Brasilia, within the

context of an introductory course in psychology.

PSI first began to excite interest during 196t67 when it was tried at

Arizona State University and discussed at conferences such as those of the

American Psychological Association and American Educational Research

Association. Perhaps the most influential publication was Keller's

"Goodbye, Teacher ..." which was read by many people, yet not all of them

psychologists. B. A. Green, Ir., a physicist at Massachusetts Institute of

TechnologY, and B. V. Koen, a nuclear engineer at the University of Texas at

Austin, started PSI courses and published their experience accounts.

The widespread of PSI usage in physics and engineering courses

might be related to the first large-scale use of PSI in physics took place at

M.LT. - one of the leading engineering schools in the United States. The

M.I.T. experience was well publicized in physics journals ([GreeZl],

IFHBTT6I) and at professional conferences, which would have attracted the

attention of physicists and engineering instructors. It was possible that

M.I.T.'s pioneering effects in PSI might have served as a stimulus to the

diffusion of this innovation.,

But PSI attracted people from other disciplines as well. Workshops

and conferences attracted instructors from the diversity of disciplines as well

as the heterogeneous character of the institutions. The wide range of

institutions were from junior and community colleges, vocational schools,

-8-



secondary schools, and educational institutions other than four-year

colleges and universities.

In ]une 1'971. t}:.e PSI Newsletter began publication and chronicled the

development of PSI in 3L issues through 1979. It was designed to facilitate

communication between instructors implementing PSI courses.

Furthermore, it led to the establishment of the Center for Personalized

Instruction in September 1,973.

The Center served an information clearing-house function,

surveying PSI courses in different disciplines and at all educational levels

throughout the country. Also, the Center organized workshops and

national conferences, published the PSI Newsletter and other publications,

probably the most important publication was the lournal of Personalized

Instruction.

Grants from federal agencies, private foundations, and local

institutions supported a wide range of implementation and research

projects. Literally hundreds of supported projects were reported in the PSI

N eutsletter . Simultaneously, national and international agencies

sPonsored workshoPS, conferences, and course development efforts in

Brazil, v-enezuela, chile, Argentina, Mexico, Germany, the Netherlands,

English, Samoa, and India.

The activity level was high and the documentation of events was

exhaustive. A few numbers should be able to characterize what happened.

f¡ 1Q'71 +Lo DQI l\Tøcnclolln¿ vnnn-r^l +L^r 1fìfì T)CT ^--:^a^1. l^-- l.\t.ìLLL Lr' 4 r¡rs L vL tlvwoLçrrçt rsyu¡ rg\¿ L¡rc¡,L L2w L Jr LLrLllÞts:Þ g^,rÐLELI/ . uy L7/ 7
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over 5,000 courses existed. The mailing list of those involved with pSI

exceeded 1.0,000. In 7973, an extensive literature search resulted in just over

300 articles reporting PSI research and/or implementation; by lg7g

approximately 3,000 articles of this nature were reported.

Statistics could not convey the diversity of applications that

developed during the '70s. In 1972, 173 of 190 courses reported were in

psychology, physics, engineering, mathematics, chemistry, and biology. The

topics reported at the fifth national conference in 1,979 included community

college education; elementary, intermediate, and secondary education;

adult, continuing, and vocational education; health, nursing, and medical

education; home-based instruction and special education; and teaching in

business, prisons, industry, banking, and military. More, papers reported in

the level of four-year college were sciences, social sciences, Ianguages,

humanities, and engineering.

In summary, three major factors have brought about this

extraordinary propagation of PSI activities. Firstly, the Center for

Personalized Instruction, with headquarters in Washington, DC. from 1926

to 1979, publicized the periodicals of the PSI Nea¡sletter and Journal of

Personalízed Instructíon.- Secondly, a series of yearly conferences was held

on the s-tlbject of personalized instruction with the aim of encouraging

professionals to share their experience with the method. Finally, certain

authors attempted to integrate and systematize the results of hundreds of

case studies reported in the bibliographies. As described from above, PSI has

widely grown in its popularity and acceptance in higher education because

^6:+- J:^&:--,.:^L:*- t^^t---^^ ^-J rr^-^--.:--r r- ! ,.vr ¡rð \rrÐLrrróL¿r:rrrrrrË) LEútLLucÞ clrrLl trteurgtrcal Iounqatlon as well as lts
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supportive research evidences.

1,.4 ftesearch on FStr and its Superiority

The original PSI method has a considerable body of research data

supporting its effectiveness. The most noteworthy research efforts were

from the following: Ryan [Ryan74]; Taveggia [Tavez6); Robin [Robiz6]; Block

and Burns [BlBu76]; Hursh [Hws76); Kulik, Kulik, and smith [KuKS76];

]ohnson and Ruskin lloPtu77l; Kulik, Kulik, and cohen [KuKC79];

Sherman [ShRS82a]; and Benaim ([Bena84a], [Bena84bl). These authors did

comparison in the majority of parameters and proved that PSI is superior to

the traditional method.

Ryan [Ryan74] used the grade distribution, dropouts, experimental

comparisons to other methods, and the students' opinions as the

determining criteria of effectiveness.

Taveggia [Tave76] reviewed 14 studies carried out from 1967 to 1974

and compared the effectiveness of PSI in terms of the students' performance

in examinations. The major conclusion suggested that, when evaluated by

average student performance on course content examinations, PSI has

Proven s-uperior to the conventional teaching methods with which it has

been compared. Taveggia examined and suggested that three of five

features probably account for the superiority of PSI over the conventional

methods: the go-at-your-own-pace feature, the unit-perfection

requirement, and the useof-proctors feature.

- 1,1



]ohnson and Ruskin [JoRu77] referred to the study results of 39

articles reported by Kulik et al. [KuKS76] and adopted the following criteria

for the determination of effectiveness: final grades in the course, retention

and transfer of learning, and an overall evaluation of the course by the

students.

Kulik et aI. [KuKC79] based on a systematic meta-analysis, the

application of statistical methods to results from a large collection of

individual studies, of 75 comparative studies relating to five major types:

final examination scores, instructor-assigned course grades, course ratings,

course completions, and student study time. The analysis established that

PSI generally produces superior student achievement, less variation in

achievement, and higher student ratings in college courses, but does not

affect course withdrawal or student study time in these courses. The

analysis also showed that PSI's superioriry can be demonstrated in a variety

of course settings with a number of different research designs. Certain

settings and research designs, however, produce especially sharp differences

between PSI and conventional courses.

Furthermore, a collection of 40 comprehensive studies chosen from

more than 3,000 PSI literature was compiled by sherman eú ø1. [shRSg2a].

The full ranges of research strategies and results for the comparison of pSI

with traditional and other techniques of teaching and learning were

critically discussed in this volume and literature by Benaim ([Bena84a],

[Bena84b]). In summary, the comparisons were mainly done on the basis of

the following criteria:

1. final grades,
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2. grade distribution,

3. dropouts,

4. cost,

5. retention of learning,

6. transfer of learning,

7. student attitud.es or opinions,

8. instructor attitudes or opinions,

9. tutor attitudes or opinions, and

10. cost-benefit.

In general, PSI compares favorably on all of them.

Still, a lot of other PSI studies can be found on the reference lists of

the above mentioned authors and by the search of tibrary databases (e.g.,

Psychologícal Abstrøcts, Comprehensíae Dissertatíon Index, and Research

in Education), and recent issues of major disciplinary and interdisciplinary

journals and magazines on teaching (e.g., lournal of Chemical Educatíon,

Journal of College Science Teachíng,lournal of Personalized Instructíon,

Teaching of Psychology, Proceedíngs of the Lst, 2nd, Jrd, and 4th Natíonal

conf erenèes, Machíne-Medíated Learning, canadian lournal of

Educatíonal Communicatíon, IEEE Transactíon on Educatíon, p SI:41

Germínal Papers and PSI:48 semínal Papers). Above all, psl has an

existing þpdy of research indicating that PSI is at least as effective as other

teaching methods in higher education, but PSI still needs to evolve with the

advanced communication and computer technologies and to integrate new

ideas and philosophy to enhance its effectiveness and capabilities.
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L5 PSn to C.åFSI

PSI lends itself well to computerization because it is a highly

systematic procedure. Computer-Aided pSI, CAPSI, is an application of

computer as management tools to PSI with highly feasible abilities as

follows:

1. to provide instructional service on a mass scale;

2. to generate test and learning materials;

3. to select proctors, teaching assistant, or instructor for marking;

4. to keep track of each student's scholar or learner state relative to

every other student on a moment-to-moment basis; and

5. to provide structure for the proctor-learner interactions with records,

thus providing a well-designed research database for the analysis of

dynamical education process and its optimization, and for the answer

of some research questions.

Moreover, CAPSI, like its parent PSI, is inherent with all the outstanding

principles of PSI as described before. Above all, CAPSI is fundamentally

different frgm PSI with regard to the novelty and philosophy of CApsI.

1.6 The lrJovelty of C.APSX

CÀÞSl is a generalized computer-aided teaching and learning method

in which the computer is involved in the technological innovation process

of education. This method is a natural evolution of PSI, its va¡iations, and

complementary teaching methods in different educational environments,

with emphasis on engineering concepts embedded in CAPSI. Therefore,

-14-



CAPSI is fully inherited from PSI of the reinforcement theory, in which the

student is not a spectator or sponge but an active and systematic participant,

founded on the concept of behavioral and applied psychology. The success

of CAPSI is due to the explicit incorporation of engineering concepts,

behavioral technoloEy, and physical technology.

CAPSI is a highly-structured form of communications to fulty
incorporate and utilize the technology of computer communications. With

the usage of electronic mailing and messaging system of the mainframe

computer that CAPSI is run on, the method shows considerable promise for

effectively and economicatly delivering on-campus and long-distance

ed.ucation. CAPSI can be used not only in a physical classroom, but also in a

virtual classroom ([HiltSO], [Kipegga]), with no scheduled classes and specific

location, and even on a virtual campus. Local area networks can also be

used to further extend CAPSI to allow stand-alone implementations

[KiPe88a]. In a broad sense, CAPSI can also further exploit all aspects of

computer communications technology such as on-line databases, bulletin

board systems, and computer conferencing systems.

Data obtained by CAPSI is important for answering some research

questions. Providing with a complete and readily accessible record of all

testing qnd marking interactions, CAPSI makes possible to thoroughly

monitor, analyze, and evaluate a significant portion of the behavior and

learning in the course. Also, CAPSI provides a basis for a more further

formal study [KiPe88a] of the modelling, parameter estimation, and

optimization of the dynamical educational process. This should be useful
in l^^*-;-^ L^-.. L^ :*--^--^ 11^^ -)-- ' ' t:- I riiì ieaining iìo-vv io improve ir"r€ eciucattonai process/ inciuciing the
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instructional presentation, upgrading of the objective, enhancement of the

stud.ents' learning and long-term retention of the material in a given

course.

Based. on the engineering approach, CApsI adopts the modular

approach which does not rule out any device or procedure but ideally

incorporates it in a manner that maximizes its effectiveness. For example,

video tapes, lectures, discussions, laboratories, and term projects are

incorporated and used whenever desirable and feasible.

Finally, CAPSI opens the future of computer-aided instruction into a

new stage, in which the computer will become more intimately involved in

the educational process:

1. by developing of an authorizing system [NATAgl] for generating

course material, study objectives, and test questions; and

2. by creating of a knowledge base using the recent approach of

knowledge rePresentation and knowledge engineering for intelligent

futors [Wool87] to assist in marking tests.

This research in artificial intelligence will extend CAPSI to a new tool for

the teaching and learning of design, as defined by Pear and Kinsner [peKi87].

In conclusion, CAPSI has demonstrated its novelties and advantages

over its ancestor PSI. Indeed, CAPSI has shown evidences and proven itself

as a powerful, innovative, technological educational method in both

teaching and learning. Realizing its full potential, CAPSI is advancing the

technological innovation process of education.
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L.7 Motivation

The original motivation of implementing the cApsl program is to
computer manage the PSI course of Behavior Modification Principles at the

University of Manitoba. Since it is inefficient and costly to provide pSI

instructional service on a mass scale, computer is used to solve the

problems and to assist the functions of communications, management,

measurement, quality control, and research. With the availabitity of

inexpensive computer system, CAPSI is intended to provide high quality

education at a low cost. It was later discovered that CAPSI could be very

effective in providing long-distance education. Thus, students are

provided an easy accessible educational environment in both substantial

learning and teaching at any time and from any place. The implementation

goal of CAPSI is to provide the students with the simplicify and reliability of

using the program and to provide the instructor or programmers with the

flexibility and expansibility of developing the program, By providing new

significantly enhanced features and new research and development tools

and ideas¡ CAPSI is an attempt to apply the engineering concepts,

behavioral technology, communication technology, and computer

technology to advancing the technological innovation process of education.

1.8 Thesis Objective

The objectives of this thesis are:

To identify the limitations of the existing PSI approach.

To computeríze the PSI into CAPSI.

7.

2.
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3. To develop CAPSI rather than to conduct sysiematic research on its

effeciiveness.

4. To exploit the computer communications technology for structuring

man-man interactions as the following sub-objectives:

a) To facilitate long-distance education.

b) To eliminate the spatial and temporal restrictions of both

on-campus and off-campus education.

c) To provide ability with the formation of virtual classroom and

even virtual campus.

d) To promote individualized learning in time and space.

5. To utilize the computer technology as a research tool as the following

sub-objectives:

a) To monitor, record, and analyze research data in courses.

b) To provide a basis for modelling, parameter estimation, and

optimization of the dynamical educational process.

6. To incorporate the engineering concepts, behavioral and physicat

technologies into CAPSI.

7. To conceptualize CAPSI as a modular approach to ideally incorporate

other effective tools and procedures that complement to cApsl.

8. To present the design and implementation of CApSI.

9. To demonstrate CAPSI at least as effective as other techniques and

traditional of teaching and learning.

10. To attempt to enhance the educational process through the

technological innovation.
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L.9 Thesis Organization

This thesis addresses a generalized computer-aided teaching and

learning method called CAPSI. It is introduced in Chapter I with the

background, philosophy, and superiority of its ancestor PSI. This chapter

also describes the novelty of CAPSI and presents what are the motivation

and objectives behind CAPSI. The next chapter reviews the learning

environments and other teaching methods. It is then followed by

Chapter fII on how CAPSI is used in courses. In Chapter IV, the design of

CAPSI is described in terms of its engineering concepts, problem

specification, database, and finit*state machine modelling. Furthermore, a

description of its implementation in PL/I language running on the Amdahl

mainframe computer is presented in Chapter V. Ilx the second last chapter,

the experimental results of CAPSI are described along with their

discussions. Finally, conclusions for the CAPSI method are drawn and

recommendations for further research and development are suggested in

the last chapter of the thesis.
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With the introduction in the previous chapter, CAPSI is further

described in Chapter II as an innovative teaching method that can be used

in various learning environments. As well, CAPSI is compared with other

educational procedures and devices indicating how they are compatible

with CAPSI. Since CAPSI adopts a modular approach, other procedures and

devices should been seen as potential components of and complementary to

CAPSI rather than as being in opposition to it.

2"X. Educational Learning Environments

PSI and CAPSI can be applied in different educational environments

classified in terms of ]ung's psychological typology [siHagO], such as:

7. Sensing-Thinking type - students are ocflrpied by organized work in

a instructor-mediated and activity-oriented environment.

2. Sensing-Feeling tyPe - students share and interact with others in a

friendly and supportive environment.

3. Intuitive-Thinking type - students develop their critical thinking in

a stimulating and challenging environment.

4. In[uitiv*Feeling type - students create their own learning activities

in a flexible and innovative environment.
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2.2 R.eview of other teaching methods

CAPSI is a modular approach which can incorporate rather than

opPose any other approach that can advance the educational goal of CAPSI.

2.2.X Programmed Xnstruction (PI)

Programmed instruction is closely related to CAPSI. The material is

presented sequentially in small units, assessment of student program is

frequent, and feedback to the student is immediate. Active responding and

student self-pacing are emphasized. Ffowever, no instructor or proctors are

employed.

2.2,2 Seft-Faced Instruction (SPI)

Self-paced instruction is another approach closely related to CAPSI.

The structured material is presented in the form of a study guide. The

speeds of students to learn and advance in the course are varied. Proctors

are used to evaluate the tests.

2.2.3 Computer-,4.ssisted Instruction (C,{)

No instructor is required in computer-assisted instruction. A
student interacts with a computer which presents drills, practice exercises,

and tutorial sequences to the student, and perhaps to engage the student in a

dialog about the substance of the instruction. The computer also keeps track

-21,-



of the student's progress.

2.2.4 Computer-Managed Xnstruction (CMI)

The computer-managed instruction is similar to CAI. The roles of

the computer is to assist the instructor in managing instruction and to direct

the entire instructional process.

2.2.5 Self and ['eer Marking

The course is prepared by the instructor, but the markings of

assignments, laboratory reports, and the mid-term and final examinations

are done by the students themselves and their peers.

2.2.6 Guided Design (GD)

This is a teaching-learning system approach based on a set of

open-ended problems for students to study at home and for small groups of

students to make decision in class with the guidance of instructor. The

attributes of Guided Design includes: creating the desire to know,

development of team-wi¡rk skills, and integration of old and new learning.

2.3 Other Technology-Oriented Techniques

Although the computer is the primarily technological tool of CAPSI,

other tools can be conceptualized as modules to be incorporated into CApSI

if they advance the educational goal of CAPSI.
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2"3.X. Tutorials on Audio-Cassettes

The audio-cassette recorder is so popular that educational material

can be delivered to and heard by any student. The audio tape can be heard

and replayed at any time and place. Printed and other material may also be

accompanied with the audio tape.

2.3.2 T'utorials with Discrete visuals and synchronized Audio

This technique was used commonly for industrial training prior to
the invention of the video tape. While the discrete visuals are being

viewed, a student can hear the sound-track slmchronized with the scenes.

2.3.3 Tutorials on Film or Video Tape or Compact Disc

The 8 and 16-mm films have now been repraced by video tape. The

video tape incorporates the advantages of audio-taping and. video-based

media. The reasons for using video tape are numerous such as the

popularity of the equipment, the ease of equipment operation, the lack of

processing before viewing, and the reusable nature of the tapes. A compact

disc resembles a phonograph record and is used. as an information storage

medium. The information that is stored digitally on a disc can be taken

from a slide, a video tape, a film, an audio tape or a printed text and be

displayed on a television with the using of a compact disc player.
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2.3.4 Audio and Video via Communication Satellite

Recent developments in satellite communication technology have

provided educators with new opportunities for long-distance education.

Communication satellites are most widely used in long-distance education

because satellites have been in existence for over 25 years. Also, the recent

advances in microelectronics and in launch vehicles have significantly

reduced the costs of communication satellites.

2.4 Summary

CAPSI is a generalized teaching and learning method that can be

applied in various educational environments with any additional

technology-oriented techniques. CAPSI adopts a modular approach and

does not rule out any device or procedure that is useful in the learning

process. For example, audio tapes, video tapes, compact disc, lectures,

discussions, laboratories, and term projects are used whenever desirable. In

fact, the technological voice teleconferencing has been used with CApSI to

successfully deliver courses to distant communities. As a result, the

effective usage of voice teleconferencing can demonstrate that the modular

approach of CAPSI is practical and advisable. In the following chapter, a

presentation of CAPSI course is described with some examples.
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3.n General Course Structure

Like PSI course, the instructor using CAPSI prepares the course

materials in advance before the course starts. The text book and other

additional materials are selected and prepared, and then divided into about

as many units as there are weeks in the course. Next, the instructor writes

study objectives for each unit which are typically in question form requiring

written answers rather than multiple choice or true-false responses.

Typically, each unit consists of 20 to 30 questions in short-essay or

short-answer form. The instructor also writes a description to inform the

students about the course procedures, the use of the computer, the grade

point system, and other requirements in the course, such as a term project, a

mid-term examination, and a final examination. Finally, the instructor

assigns points for passing a unit test, for proctoring a test, for the other

course requirements, and for each final letter grade.

Dlring the course, the instructor has an impossible burden to mark

all the written tests from the students and respond the immediate feedback

to them. Therefore, proctors are used. Since it is usually costly to hire a

number of proctors and often unavailable to request students from higher

level courses to proctor, CAPSI adopts a new method and utilizes students

in the course who have passed and mastered a given unit to proctor others
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with units up to that unit. For the purpose of quality control and to increase

the times of proctoring, two proctors are required to mark independ.ently of

a given test. Students within the course benefit from proctoring such as

enhancement of knowledge, retention of the material, reinforcement of

learning, and increment of credit point.

The course may be offered in regular class schedules running the

CAPSI computer program in one or more dassrooms. However, it is more

efficient for students to use the computer program outside the regular class

periods. When this is the case, the class periods may be removed and

changed to other activities such as lectures, discussions, or team-work.

Therefore, the use of CAPSI is suitable for correspondence courses, no

scheduled dass is needed, provided that the students can frequently access to

the computer. The computer can be accessed by a terminal or

microcomputer connected to the mainframe computer directly by telephone

or through one of the Canadian data networks such as Datapac. Since

Datapac can be accessed through data networks in many other other

countries, the locations from which a course using CAPSI may be taken

extend well beyond the boundaries of Canada.

3.2 The Computer Program

The GAPSI computer program was implemented in pL/r on the

Amdahl mainframe computer. Each student is given a personal computer

account on the mainframe computer which provides electronic mailing and

messaging facilities. Each account contains a mailbox for sending and

ra¡oirrinc alontrnni¡ m ail tn onâ f.^- ntlra- a¡aarrnr¡ T* ^Jl:!:^- rL ^r^v^rÀv ¡^tqrÀ lv q¡.u ¡Àv¡¡. ulrlç¡ 4LLUL¿IrLÐ. Irr cl.Llt.ltlIuIr, LILc
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CAPSI program can be invoked from the accounts of the students enrolled

in the course.

3.2.tr Student-Computer Interaction

Figure 3.L shows how a student interacts with CAPSI [HeKP84a]. An

identification of a registered student and an associated password are

required for the student to interact with CAPSI. Then the student has the

opportunity to view his/her course standing points earned through by

passing and proctoring tests. If the student has not selected to proctor a test,

he/she has opportunity to volunteer as a proctor. The volunteered student

has the responsibility to check his/her account within 24 hours to see

whether he/she has been selected to proctor a test.

If the student is not writing a test, the student can require the

computer to generate and mail a test by randomly selecting three questions

from the study questions on the student's current unit. After receiving a

test at the mailbox file by the use of an ACCEPT command, the student types

the answers directly into the file on the mainfrarne computer, or downloads

the file to his/her microcomputer, logs off the mainframe computer, types

the answers into the downloaded file on his/her microcomputer, again logs

onto the mainframe computer, and uploads the answered file to the

mainframe computer.

After the student completes the test, he/she starts the CApSI and

decides whether he/she wants the test cancelled or proctored. If the student

feeis the material is not well mastered, CAPSI allows him/her to cancel the
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test and will not issue him/her another test on the same unit for at least

one hour following the test cancellation. If the student wants to have

his/her test proctored, either the instructor or two student proctors will be

selected by CAPSI for marking according to the proctor selection algorithm,

which will be discussed in the later chapter. The program then

electronically mails the answered test to the two designated proctors or to
the instructor if two eligible proctors are not available.

Potential proctors check their computer mailbox files for tests as soon

as they log on to their computer accounts indicated by messages that new

mails arrived from other student accounts. A proctor first marks the

arrived answered test immediately with feedback, then starts the CAPSI

program which mails the marked test with the result mark to the student

who wrote the test and to the instructor for marking verification. The

Proctor is verified to mark a given test by entering the unit number and

question numbers of the test. Then, the proctor enters one of the pass,

conditional pass, or restudy result. A pass is entered if the student's test

performance demonstrated clear mastery of the unit; a conditional pass is

entered if the student made a minor error and corrected it after it was

pointed out by the proctor; a restudy is entered if the student made minor

errors on more than one question or any major errors. In order for the

student lo pass the unit, both proctors or the instructor must enter a pass or

conditional pass. Otherwise, the student with restudy result must wait at

least an hour before he/she can generate another test on the same unit. The

instructor receives and maintains a copy of the answered test from the

student who wrote the test, and copies of the marked tests from both the

two proctors, teaching assistant, or the instructor.
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3.2.2 Main Control Menu

Figure 3.2 shows the main control menu lAfter HeKpg4b] which is

available only to the instructor for database administration, monitoring
transactions, and statistical analysis. The options of the choices are as

follows:

1. It enables the instructor to start a session of the regularly scheduled

class, set the cutoff time for it, and decide whether it is a new or
continued session.

2. It permits the instructor to terminate a session with the unmarked

students listed.

3. It allows the instructor to create and delete student records in the

class, and to modify the personal data and course data of a student.

4. It permits the instructor to modify the system parameters of the

course such as the grade point system.

5. It enables the instructor to mark test and enter the result.

6. It provides the instructor to send messages to and communicate with
the stud.ents.

:7. It provides the instructor to centrally monitor all the stud.ent

activities.

8. It disables the cornputer program.
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3.3 Examples in a Course

3.5.L Instructional objectives, Frames, and student l'tesponses

The instructional objectives emphasize the understanding of the

subject matter by definition and through its use. The following example

shows the insfructional objectives in a behavior modification course:

1. Student should be able to state an acceptable definition of positive

reinforcer, ild identify examples in everyday life.

2. Student should be able to identify the basic components of a behavior

modification project, and describe the steps by which such a project

would be carried out.

The instructional frames hightight the personal, aspect in the

communications between the student and the instruction. The following

example shows instructional frames, student responses, and instructor's

comments:

1. Date: Sun,20 Sep 8Z 20:35 CDT
2. To: PEAR
3. From: [Student.ID#GB]
4. Subjecfi UDI A9 / 20 't I:44 Unir Z : 2 6 't 0 ANSWERED PASS
5. Resulh PASS
6.

7. 17.2M BEHAVIOR MODIFICATION PRINCIPLES
8. Question 2:
9. Why would a behavior modifier say that we should
10. talk about retarded behavior, not retarded people;
11. or autistic behavior, not autistic children.
1.2. Answer 2:

13. The behavior modifier talks about retarded or autistic
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1.4. behavior because he/she makes a judgment based on observable
15. behavior and not on invisible mentar abnormalities. They
16. arrive at a decision that behavioral problems are exhibited
77. when an individual is compared with others of approximately
18. the same age, training, or background and behavioral d.eficits,
79. excesses or inappropriatenesses are observable in the
20. particular individuat. In such case the behavior modifier
21'. attempts to change the particular behavior by using specific
?2. procedures which have been shown to be effective in
23. establishing more desirable behaviors.
24.
25. Question 6:
26. What is a behavioral excess. Give two examples.
27. Answer 6:

28. A behavioral excess occurs when an individual displays too
29. much behavior of a certain type. For example, a behavioral
30. excess occurs when a teenager spends hours talking on the
31. telephone or a person watches television all evening.
32.
33. Question 1.0:

34. What are some of the objectives of the textbook ?

35. Answer 1.0:

36. By using actual case studies to illustrate behavior
37. modification principles, the authors attempt to provide
38. satisfactory answers to concerned individuals (parents,
j9. teachers, etc.) about what can be done to change the behavior
40. of individuals who are given various labels (retarded, etc.)
41. . due to their undesirable behaviors be it deficits, excesses,
42. or inappropriatenesses. The authors also try to provide
43. students with an understanding of why certain behavior
M. modification procedures are effective and discuss ethical
45. issues in their use.
46.

47. comments: IINSTRUCTOR'S COMMENTS]
ß. Your answers to questions 6 and 2 are good; the answer to
49. question 10 could have been a bit better, but does cover
50. what was said about the objectives of the book in chapter 1..

51. Therefore, this test is a pass.
52. Flowever, you might note that a clearer statement of the
53. objectives occurs on p.xviii of the preface.
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3.3.2 Mastery Test

An extensive example of mastery tesi which was evaluated by the

instructor is as following:

1. Date: Fn,25 Sep 8Z 14:ZS CDT
2. To: PEAR
3. From: [Student.Name#JSì
4. Subjech lName] 09 /25 9:20 Unir 4 : j 612 ANSWERED PASS
5. RCSUIh PASS
6.

7. 17.243 HUMANISTIC AND TRANSPERSONAL PSYCHOLOGY
8. Question 3:

9. According to ca¡l Rogers, what is a "field of experience" ?
10. Briefly describe the two limitations on awareness
11. postulated by Rogers.
72. Answer 3:
13. A "field of experience" is the envelope surrounding
'l'4. an organism in which the organism has the potential
15. to be aware of external stimuli. This field of
L6. experience includes all stimuli that the organism
17. can potentially conscious of whether it is or not.
18. Limitations on awareness include psychorogicar
19. limitations (or the willingness of the organism
20. to be aware), and biological limitations (or
21. the capability of the organism to be aware).
22.

2i. Question 6:
24. According to Maslow, what is "plateau experience" ?
25. How is it similar to and how does it differ
26. from a peak experience ?

27. Answer 6:

28. A plateau experience is the simultaneous perception of
29. the sacred and the ordinary. Maslow
30. referred to "plateau experience" as a state of unified
31. consciousness. It is similar to peak experience in that the
32. miraculous feelings or states are experienced by the individual
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33. but unlike the peak experience the individuai
34. does not experience a feeling like an atomic blast from
35. the plateau experience. That is, a peak experience
36. is a much more intense experience but does not usually
37. last long (a few minutes to a few hours usualiy).
38.

39. Question 17:

40. Who developed the theory of operationism ?

41,. On whose theory was the doctrine based?
42. What was the narne of this theory ?

43. Answer 1.7:

M. The doctrine of operationism was developed by Bridgman.
45. His theory was based on Einstein's theory or ru"ti"ity.
M.
47. comments: [INSTRUCTOR'S COMMENTS]
48. Your answers are very good. one minor point - on line
49. 24 you describe an atomic blast. I hope you meant an autonomic
50. burst. PASS ENTERED.

3.3.3 The Use of Electronic Mail

The following are the two examples of the use of electronic mail. The

first example shows how a student requests help from the instructor about

the current test as following:

1. Date: Wed, M Feb 8Z 20:58 CST
2. To: fPEAR
3. From: [Srudent.lD#NM]
4.

5. In chapter 1.8, I was unable to think of examples for 3
6 categories of question 15. The categories were:
7. f. inappropriate environmental stimulus control.
8. 2. inappropriate self-generated stimulus control.
9. 3. problematic reenforcement contingencies.
10. Could you start me in the "right direction" please ?

71.. Thanx, [Student.Name#NM].
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1. To: [Studenr.ID#NM]
2. Subject: REPLY TO YOUR eUESTION
3.

4. [Student.Name#NM],
5. l.: An example of inappropriate environmental siimulus
6. control might be friends who exert a "bad" influence
7. on a child by, for example, encouraging him to
B. engage in trouble-making behavior.
9. 2. An example of inappropriate self-generated stimulus
10. control might be statements the individuat makes to
11. him,/herself which evoke undesirable behavior;
72. for example, saying to oneself "I have to smoke, drink,
13. and be rowdy or my friends won't like me."
1,4. 3. An example of problematic reinforcement
15. contingencies might be the contingencies provided
1,6. by the above individual's friends when they
17. reinforce him/her with their approval for smoking,
18. drinking, and being rowdy. I hope you find these
19. examples hetpful in answering the question.

The second example illustrates how a proctor improves the clarity of
a test question as following:

Date: Sun,27 Sep 82 20:30 CDT
To: PEAR
From: [Student.ID#pA]

Hi... I was proctoring a Unit 3 test and I found an
apparent ambiguity in question #13. It asks
"What two kinds of behavior does thinking
consist of from the perspective of radical behaviorism ?".
It seems that one answer could be "covert speaking and
covert listening" and another answer could be
"covert speaking and conditioned seeing";
it depends where in the text you look.
What should the answer be ?

[Student.Name#PA]
* r&*** ** ** r{.rt ** rt + }i.* * rû f. ** * {-*

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

1,1,.

1,2.

13.

1,4.

15.
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1,6. Reply from PEAR:
17. [Student.Name#PA]
18. What I had in mind when I wrote the notes was
79. the latter (except that I would include both covert and
27. overt verbal behavior under the rubric of "thinking").
?2. You have to recognize, however, that the concept of
23. conditioned seeing can be broadened to include
24. conditioned sensin g; e.g., conditioned hearing,
25. conditioned feeling, conditioned smelling.
26. I'm not sure exactly what you mean by covert listening;
27. if you mean it in the sense of condirioned hearing,
28. then it could be considered a type of thinking.
29. Or you might mean it in the sense of ',hearing"
30. what one is "saying covertly" to oneself. I would
31.. accept any of these as part of the answer
32. (with covert or overt verbal behavior being the other part)
33. if the student makes a good case for it.

3.3.4 Marking Verification

The following example shows an illustration of such a marking

verification requested by an instructor. Moreover, proctors may themselves

request verification of their marking.

Date: Wed,23 Sep 871,4:JZCDT
To: [Proctor.ID#BE, Proctor.ID#SI]
From: [Student.id#RN]
{Answers to questions of Test 1}

{Ma¡ked and passed by tID#SIl on Wed,23 Sep g7 tg:3jCDT}

Date: Thu,24 Sep 8Z 16:36 CDT
To: [Proctor.IP#Sl]
From: PEAR

How do you justify giving this test a pass ?

It's not even dear what the question numbers are,
let alone the ans'¡¡ers.

1.

2.

3.

4.

5.

1.
,,

3.

4.

5.

6.

7"
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1. Date: Thu,24 Sep 87 21:15 CDT
2. To: PEAR
3. From: [Proctor.ID#SI]
4.

5. The question numbers are 2,1.0,7 artd, the answers
6. appear in that order. Although [Student.ID#RN] has
7. chosen to answer these questions in that ord.er,
8. it is not a literate way to answer them. The test should be
9. revised into long answer form with question # headers.
1 0, * ¡Ê tf' r& * rf ¡f ¡l- rf rf * {. * r& * ¡F {. * * r{. * r&

'1,1.. Reply from PEAR:
1,2. OK. Please inform the student of this.
13. Please hy to give better feedback in the future; otherwise,
1'4. the student may do poorly on the midterm and final.
15. Thank you.

3.4 Summary

This chapter firstly describes how a CAPSI course is structured. The

students are informed in advance exactly how mastery and requirements of
the course will be assessed. Secondly, the general operation of the CApSI

Program which is designed to facilitate any course is described. The way

students interact with the program and the major controls of the program

are briefly described. Finally, there are various examples of the electronic

mails used in courses for the communications among students, proctors,

teaching assistants, and instructor. As will be discussed in the next chapter

on the design of CAPSI, the essential concepts, specification, file systems,

and finite-state modelting of the cApsl program a¡e addressed.
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CFT^AFT'ER.IV

DESIGN OF CA,PSI

4.1, Engineering Concepts in C.AITSI

CAPSI employs the engineering concepts [Kipeggb] of product
specification, design, utilization of technology, quality control, cost

effectiveness, and systems analysis.

4.L.L Product Specification

In order to apply engineering concepts to education, learning is

considered as the intended product of educafion and is specified as clearly as

any other product. CAPSI, like PSI, has a clea¡ specification of learning

objectives generally in terms of answering questions about or solving
problems relating to the course material. Ffence, CAPSI can ultimately
achieve the specification of educational objectives in terms of student

performance in acquiring the substantive knowledge, conceptual skill, or

attitud.es from the intended course.

4.L.2 Design

Firstly, CAPSI involves the design of the course objectives, such as

choosing the course material and setting up the student questions.

Secondly, CAPSI involves the design of ensuring the maximum number of

students will come close to meet the course objectives, such as designing a
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self-pacing system for students to have a greaier efficiency to master the

course materiai.

4.L.3 Utilìzation of Technology

Engineering is most characterizedby the use of technology. The main

difference between PSI and CAPSI is the utilization of technology in
computer and. its telecommunication capabilities. Essentially, CApSI adopts

a modular aPProach to facilitate the integration of various technological

devices into CAPSI to maximize the learning of students.

4.L.4 Qualify Conhol

Similar to any high-quality product, procedures are taken to insure

the highest quality of the student's learning. Firstly, built-in redundancy of
using two proctors is used to evaluate the mastery requirement of each

student's test. Secondly, passed tests evaluated by proctors are sampled by

instructor to ensure maintenance of the mastery criteria and feedback is

provided by instructor to the proctors. Thirdly, supervision is ensured that

students writing tests on terminals do not make unauthorized. use of
materials or receive 'unauthorized help. when unit tests are not

supervised, students are trusted not to cheat and required. to write one or

more supervised examinations to insure quality of learning.

4.1..5 Cost Effectiveness

Cost effectiveness implies using the cheapest rate to gain the highest
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quality or using the available resources to the fullest. Firstly, CApSI fully
utilizes the available students in ihe course to proctor other students. Thus,

proctor benefits from Proctoring in enhancing his/her mastery of the

material and development his/her evaluative skills. Secondly, CApSI fully
utilizes the computer to facilitate the course efficiently at a low cost. In
addition, further discussion about the cost of using CAPSI is in secti on 6.12.

4.n.6 Systemo ^A.nalysis

With the ingredients of CAPSI precisely specified, data collected from
CAPSI can be used for later analysis, the effects of various components of
CAPSI on the student and system performances.

4.2 Froblem Specification of CAFSI

CAPSI is programmed to be a computerized PSI with the following
programming requirements:

1' CAPSI must keep a record on each student. Each student's record. will
contain personal data as follows:

a) name,

b) student number or student's computer account identification,

c) phone number,

d) facutfy code,

e) year at university, ild
Ð status in course;

and course data as follows:

a) highest test unit the student has passed,
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c)

b) number of test points earned (i.e., sum of the value of all tests

passed).

d)

e)

r)

s)

number of proctor points earned (i.e., the product of the number

of times the student has proctored and the value of proctoring),

points earned on term project,

points earned on final examination,

total points earned, and

letter grade (based on transformation from total points to letter

grades as defined by instructor).

CAPSI must k""p a system parameter file which contains:

a) the number of units in a course,

b) the letter grade thresholds,

c) the point value of passing a unit test,

d) the point value of proctorirg a test, and

e) a question number limit in every unit test.

CAPSI must permit the instructor to edit information in the student

and system parameter files at any time. Editing may be done on a
single record or sets of records on the specific field in the records.

CAPSI must regulate all test-assignment, proctor-assignment, and

test-outcome interactions during each class session, or during no

scheduled class- session, virtual classroom. The programming

requirements and functions of CApSI wíth or without the option of

class session are different and will be discussed in turn. Furthermore,

CAPSI continuousty updates the information in the student file on

the basis of these interactions.

a) Test-assignment interaction.

i) The student may request a test from cApsl in a class session

2.

3.

4.
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at any time. provided that there are at least 20 minuies

remaining in the class period and that the student has not

received a restudy request within the previous 20 minutes,

CAPSI will comply by printing the numbers of three study

questions randomly chosen from the instructor_designated

categories of next unit test in which the student is eligible to
write on (i.e., the unit immediately after the highest unit
passed). The length of the session can be adjusted by

instructor.

ii) For virtual classroom, the student may request a test from

CAPSI at any time of any day. If the student has not received

a restudy within the previous one hour, the computer will
compile and mail the text of the three study questions

randomly chosen from next unit to the student by electronic

mail. since there is no supervision on the student, he,/she

must complete and return the test within one hour.

otherwise, the test wilr be automatically cancelled. and the

restudy result will be issued by CApSI.

b) Proctor-assígnment interactions.

when the student finishes writing the test, he/she requests

proctors. A eligible proctor is a student who has indicated to
CAPSI that he/she is willing to serve as proctor, who is not

currently proctoring or writing a test, who is still in his/her
restudy period, and who is qualified to proctor that unit by virtue

of having passed a test on the unit. From the list of eligible

proctors, CAPSI then select the two proctors with the lowest

number of proctor points. If more than two qualified and
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available students have the lowest number of proctor points, the

proctors will be selected from them randomly.

i) If two qualified proctors are not availabre to proctor a given

test, a teaching assistant or instructor will be selected to mark
it, uniess more than N tests are currently assigned to them

within a class session. Therefore, the student required
proctoring needs to wait and try again. For virtual classroom,

there is no limitation of N tests for teaching assistani or
instructor to mark tests.

ii) A student who is willing to serve as a proctor in class is
expected to present in class. All proctors are automatically

signed off at the end of the class period, and any test that has

not been proctored by the end of the period is automatically

assigned to the instructor to be ma¡ked outside of class. For

virtual classroom, all proctors are expected to mark the tests

within 24 hours; otherwise, the instructor is noticed. to ma¡k
the outstanding test.

iii) If a student decides not to write a test after receiving it,
he/she may cancel the test and it will not be marked. In this

case the outcome is automatically treated as a restudy result.

c) Test--outcome interactions.

After the proctors marked a test, the two proctors (or teaching

assistant or instructor) enter the unit number and question

numbers, to verify that the test written was the one that was

assigned, and the result of the test. It will be one of pass,

conditional pass or restudy.

i) If the result is a pass, this is immediately entered in the
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5.

student's record. The student is then immediaiely qualified

to proctor for that unit or any below it, and to write a test on

the next unit.

ii) For classroom setting, the pass and conditional pass results

are only functionally different for statistical purposes when

recorded in the log file otherwise they are treated the same.

For virtual classroom, a student has a cond.itional pass if
he/she make a minor error and corrected it after it was

pointed out by the proctor. The proctor waits for the

student's correction and marks again for the result.

iii) If the result is a restud)¡, the student must wait for at least 20

minutes of restudying time with class session or one hour of

restudying time without class session before attempting

another test on that unit. No proctoring will be assigned. to

students within restudying period.

, iv) If the student did not write the appropriate test, the result is

treated as a restudy.

v) If the proctor cannot verify the unit number and question

numbers of the test that was assigned for him/her to mark,

he/she can either reenter the resurt rater or issue a restudy

result.

vi) An error correction feature shourd be available for

test<utcome interactions in case the wrong information is

entered accidentally.

During a given class period, a student may leave class before the end

of the period provided that he/she turns off the option of wanting to

be a proctor. A student of virtual classroom can also turn off the
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proctoring option; otherwise, he/she has to check whether helshe is

assigned to be a proctor within 24 hours. Students violating these

requirements may be penalized by the loss of proctor points and/or
not being permitted to proctor for a certain period.

6. Students may have their course data printed out at any time for their

own information.

7. The following securiry precautions are necessary:

a) The instructor has a password to edit files, to start and terminate

the program during a class session, and to enter the results of

tests.

b) Teaching assistant has a password to enter the results of tests.

c) Each student has a password to interact with cApsl.

d) The ability for the instructor, the teaching assistant, and the

students to change their passwords at any time.

8. Communication can be established by sending messages between

students, teaching assistant, and instructor. A message can be sent to

multiple destinations at the same time.

9. For resea¡ch purposes, CAPSI must perrnanently store the d.ate, time,

and specific details of every interaction with it. Easy access to these

data must be available for examination and analysis in any desired

manner.

10. CAPSI can be used by multiple users at the same time to access on a

shared database concurrently. I¡r other words, mutual exclusion is

needed to be enforced when two students or more use cApsl to

access the shared files. Therefore, concurrent programming

techniques and file system with exclusive capabilities are used to

develop CAPSI.
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For virtual classroom, students, teaching assistan¡s, and instructor

can access the CAPSI program from their computer accounts. CAPSI

can handle all the interactions between students and siud.ents,

students and teaching assistants, and students and instrtrctor by

delivering and receiving electronic mails of the students' tests.

students, if request, will receive fully described tests through
electronic mailbox from CAPSI.

CAPSI has the capability of monitoring the student activities

continuously. The instructor is noticed by descriptive messages from

CAPSI whenever student transactions occur. These descriptive

messages of transactions can accessed by the instructor on-line.

A number of utility programs are used to create, maintain, and

analyze the files. A format utility is used to allocate and initialize the

database for a course. Some maintenance utilities are used to list the

student records and security passwords, to enlarge the database when

it is full, and to archive the database on tape for backup purposes.

Some analytical utilities are used to analyze the research data

recorded by CAPSI.

CAPSI was originally implemented for Professor |oseph pear of the

Psychology DepartmenÇ the University of Manitoba to be used in his course:

Behavior Modification Principles. The development of the CAPSI system

required considerable thought and effort since 19g3.

CAPSI was designed to be simple to learn and easy to use especially

for those students who are the first time to use computer system or

computer-aided instruction. The instructions and messages from CApSI to

77.

72.

1.3.
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students are descriptive and self-contained. CAPSI has to be efficiency and

low cost to run because high frequent calls are invoked by students. Finaliy,

high strucfured and well maintainable coding are required by cApSI.

4.3 Database Design

A database of a course is divided into four separated files which are

student record file, system parameter file, question bank file, and transaction

log file. A file is a collection of individual records which contain
interrelated fields of information.

4.3.L The Student [tecord File Design

The student record file contains all records of students' personal and

course information. The key of the file is indexed by the student numbers

or student comPuter account identifications. A particular record can be

accessed immediately by providing the key of the student identification

using the method of Indexed Direct Access Method; or all the records can be

accessed by the ascending order of the student identifications using the

method of Indexed Sequential Access Method. The methods of direct access

and sequential access through the indexed keys are necessary for CApSI to
have the following operations on a particular record or the whole records of
the students in a course:

1. Read operation allows cApsl to retrieve data in a record,

2. write operation allows cApsl to create a new record,

3. update operation allows cApsl to modify data in a record, and

4. Delete operation allows CAPSI to eliminate a record from the file"

-48-



Since CAPSI provides multiple users io access the file concurrently, the

above operations must have the exclusive capability to lock the accessing

record by preventing interference from another operation. A^y operation

refers to a locked record will wait at that point until the record is unlocked

and then proceed. Muttiple read operations on a record are allowed

provid.ed that the operations read, without alter, the data.

There are three additional records stored. in the student file with the

special student identifications of INST, EDIT, and TA. These records stored

the passwords for the instructor, editing privilege, and teaching assistant

respectively. All the student records, except the three reserved records, are

not only contain the personal and course data, but also contain the

passwords to log onto CAPSI. In addition, the student records contain their

current test and proctor states for the use of the finite-state machine which
is the heart of CAPSI.

ln order to keep track of a student's data, the conceprual structure of

the data dictionary looks like these:

1. Identification of the student by his/her student number or stud.ent

computer account identification: seven characters long.

Name of the student: thirty characters long.

Phone number of the student: seven characters long.

Faculty code of the student: two characters long.

Year of the student at the university: two characters long.

Status of the student in the course: three characters long.

unit test that thã student is currently reached: a numerical integer.

Question nurnber one of the unit test: a numerical integer.

2.

3.

4.

5.

6.

8.
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9. Question number two of the unit tesi: a numerical integer.

10. Question number three of the unit test: a numerical integer.

11' Test points of the student accumulated: a numerical decimal number.

12. Proctor points of the student accumulated.: a numerical decimal

number.

13. Term project points of the student achieved: a numerical decimai

number.

74. Examination points of the student achieved.: a numerical decimal

number.

15. Total points of the student accumulated: a numerical decimal

number.

1'6. Letter grade assigned according to the total points: two characters

long.

77. Password associated with the student: eight characters long.

18. Proctor state of the studenÍ a numerical integer.

19. Test state of the student: a numerical integer.

20. Another student identification whom is being proctored by the

student of this record data: seven characters long.

21,. Rest'udy time stamp of the stud.ent needed to fulfill when he/she is at

the restudy test state, or the test time stamp when he/she generates a

test: a time stamp of six characters long.

4.3.2 The System Farameter File Design

The system Parameter contains all the information for a course. It
provides all students of the grading system and the test scheduie of the

course. Moreover, CAPSI uses this file as internal storage which is
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transparent to the students, teaching assistants, and instructor. The course

information can be concurrently retrieved by multiple students, but only be

modified by the instructor. There is only one record in this file; and the

record can be accessed by Direct Access Method.

The conceptual structure of the system parameter record for the

course is as follows:

7. Number of units in a course: a numerical integer.

2- An array of question number limits of all units: an array of numerical

integers.

3. Points credited for passing a unit: a numerical decimal number.

4. Points credited for proctoring a test: a numerical decimal number.

5. An array of letter grade thresholds: an array of numerical decimal

numbers.

Other data which are defined to be used internally by CAPSI ¿ue as follows:

1', Date stamp of the last session: a date stamp of six characters long.

2. Time stamp of the last session: a time stamp of six characters long.

3. Cutoff time stamp of the last session: a time stamp of six characters

long.

4. Current number of tests assigned to the teaching assistants and

insh'uctor: a numerical integer.

5. Pointer to the teaching assistant who did the last marking: a

numerical integer.

6. Number of log records in the log file: a numerical integer
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4.3.3 T'he Questíon Bank File Design

The question bank file contains all the unit tests with typed
descriptive questions. CAPSI randomly retrieves three questions of a unit
from this file when a student is allowed. to generate a test. The student will
receive the test, with three questions copied from the question bank,
through electronic mail. When the student completed and hands in the test

through CAPSI, CAPSI will verify the same wording of the questions from
the student with the same questions from the question bank.

The question bank file is organized in a hierarchical tree structure
with all questions of a unit as leaf nodes, the unit as the parent of nodes,

and the course of all units as the root of the tree. This organization
provides quick direct access of questions by students and easy operation and

maintenance by the instructor. students have no right to modify the

questions of any unit but to read the questions only. Figure 4.L shows the

hierarchical tree structure of the question bank file.
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TESTS

Fig 4.1. The hierarchical tree
structure of question bank file.
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4.3.4 The Transaction Log File Design

The log file is the most important product of CAPSI to do research

work in the behavioral engineering. CAPSI chronologicaliy records all
student transactions by appending the transactions at the end of the log file.

Furthermore, the fite can be concurrently acquiring new research

information by as many students using cApsl at the same time.

The conceptual structure of the log record is as follows:

1. Type of the transaction record: one cha¡acter long.

2. Identification of student being logged: seven characters long.

3. Test state at the time of transaction: a nrunerical integer.

4. Proctor state for the transaction: a numerical integer.

5. Highest unit test reached for the stud.ent at the time of the

transaction: a numerical integer.

6. Question number one of the current test; if this number is negative, it
indicates the proctor thought the question was not answered

correctly: a numerical integer.

7. Question number two of the current test: a numerical integer.

8. Question number. three of the current test: a numerical integer.

9. Test points of the student at the time of the transaction: a numerical

decimal number.

10. Proctor points of the student at the time of the transaction: a

numerical decimal number.

1'1'. Time stamp of the transaction logged: time stamp of six characters

long.
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12' Another student identification, whom is being proctored by or who is

proctoring the student of ihis iransactiori or d.ate stamp of the

transaction only for some special types of transactions: seven

characters long.

4.3.5 Type of Transaction Desìgn

The type field in the log record determines the nature of the

transaction being logged. There are two basic types of transactions. Firstly,

transactions are caused by CAPSI interacting with students, teaching

assistants, and instructor. Secondly, transactions are written by CApSI itself

when the log file is created, CAPSI is called and terminated, and a session is

started and terminated.

The types of h.ansactions are designed as follows:

1. Transaction log file is created.

2. CAPSI is called.

3. CAPSI is terminated.

4. New session is started..

5. A session is terminated.

6. Test is generated.

7. Test is cancelled.

8. Test is wanted to be ma¡ked.

9. Proctor is selected to mark a test.

10. Pass result is entered.

11. Conditional pass result is entered.

1.2. Restudy result is entered.
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4.4 Finite-State Machine Design

The success of CAPSI can be attributed to the finit*state modelting of
ail the transactions that take place during the course offered. The process of
course transactions can be described by two state transition diagrams, as

shown in Figures 4.2 and 4.3, representing test state and proctor state of a

student. The test states along with the proctor states determines the CApSI

behavior once a student has logged. on.

4.4.L Test-State Transition Design

In the test state diagram, there are six distinguishable internal
configurations of CAPSI to identify the student's test statuses represented by
the circles. The directed arcs representing the transitions between the states

are Eiggered by inputs such as the action keywords in cApsl.

The test state transition diagram describes and summarizes the

process of a student to have his/her test from being generated to being

proctored. When a session started, a student is at an initial test state of not

writing any test. since the student is not writing a test, he/she has an

option to proctor other students. State transition to the state of writing a test

if the student generates a test from CAPSI. The student will be at the

restudy state, of not being allowed to issue a retest until the restudy period

elapsed, if he/she voluntarily cancels the test or is automatically cancelled

the test by CAPSI for not returning the answered test within an hour. The

state of no mark yet is transited to when the stud.ent wants the test to be
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marked and has proctors assigned but has no result replied. While the

student waits for the result, he/she has the option to proctor other students.

If only one pass result is given by a teaching assistant or instructor, the

student passes the test and will be at the final state, same as the initial state,

of noi writing any test. On the other hand, the shrdent does not pass the test

marked by u teaching assistant or instructor and. needs to restudy and

rewrite the test again. If the test is marked by the first proctor, the student

will enter the state of having either one pass or one fail. While the sfudent

is waiting for the other result from the second proctor, he/she has the

option to do proctoring for others. In case of the second proctor does not
mark the student in some reasons, the instructor can issue a pass or a fail to
the student for his/her final test result. Otherwise, the student needs both
passes from the first and the second proctors in order to finally pass the test.

The student will be at the restudy state if only one of the proctors fails the

test of the student. In this case, the student is required to restudy his/her
material within the restudy period and then allowed to write the same unit
test. No proctoring is allowed by the student when he/she is restudying the

material or writing a test.

4.4.2 Froctor-State Transitíon Design

In the proctor state diagram, there are three states with the initial
state same as the final state of not proctoring and not available for
proctoring. A student has an option to choose whether he/she is willing or

not willing for proctoring. The student may be selected to proctor if he/she

is willing and will be at the state of proctoring. Once the student finishes

proctoring, he/she will choose his/her availabiliry for further proctoring.
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Fig 4.2. Test state transition diagram of CAPSl.
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Fig 4.3. Proctor-state transition diagram of CApSl.
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4.4.3 Formal Definition for the Test-State Transition

The above fwo transition diagrams can be mathematically described

by ihe definitions of finite-state machine. A finite-state machine is
formaily defined by a F-ruple [Houl79]

M=(Q,2, ô, qo, F),

where Q is a finite set of states,

E is a finite input alphabet,

9o in Q is the initial state,

F is a subset of Q and is the set of final states, and

ô isthetransitionfunctionmapping exE to e (i.e., ô(q, 
")isthe

next state for each state q and input symbot a.)

Let M1 be the formal definition of the test state finit+state machine.

Fi¡st of all, different test states are assigned with state symbol q as follows:

go is the initial state of not writing a test,

gr is the state of writing a test,

q2 i: the state of getting no result from any proctor,

cl¡ is the state of getting one pass result fr.om a proctor,

g¿ is the state of getting one fail result from a proctor,

qs is the state of getting the restudy result.

Secondly, different causes of each state transition are assigned with a

finite input letter alphabets as follows:

ø is the input symbol of generating a test,

b is the input symbol of wanting a test to be marked,
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c is the input symbol of canceiling a test,

d is the input symboi of test being passed by a proctor,

e is the input symbol of test being failed by a proctor,

/ is the input symbol of the restudy period waited,

g is the input symbol of proctoring another student,

h is the input symbol of test being passed. by instructor,

í is the input symbol of test being passed by instructor.

From above, Q, 2, and F are known as follows:

Q = {qo, ftt, 92, 12, la gsl, the set of states,

X = { a, b, c, d, e, f , g, h, i }, the set of inpuÇ and

F = { qo }, the set of finat states.

Therefore, MT is formally defined as

MT = ({qo, fut, g2, g3, le, q5l, {a,b, c, d, ê, f, g, h, i}, õ, {0, {qo}),
where

õ(qo, a)=gr, õ(qo, g)=qo,

ô(qt, b)=gz, õ(qr, .)=gs, ô(qr, 
")=qu,

ô(qz d)=cb, ô(qz, e)=qn, ô(qz, h)=qo,

õ(qz, i) =gs, ô (qz, g)=q2,

õ(qo d)=go, ô(q3, e)=Qs, ô($, h)=qo,
ô(qs, i) =cls, õ (qs, g)=q¡,
õ(q* d)=gs, õ(q¿, u)=gs, ô(qn, h)=qo,
ô(qn, i) =cls, õ(qq, g)=qn,

ô( qo f) =90.

The transition diagram of this finite-state machine is shown in Figure 4.4.
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Fig 4.4. Finite-state machine of test-state transition d iag ram.
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4.4.4 F'ormal Ðefinition for the Froctor-state Transition

Let Mp be the formal definition of the proctor state finite-state
machine. The proctor staies are assigned as foilows:

go is the state of proctoring not available,

Qr is the state of proctoring available,

qz is the state of proctoring another student's test.

The input alphabets are assigned as follows:

ø is willing to proctor,

b is not willing to proctor,

c is selected to proctor,

d is finished proctoring and witling to proctor,

¿ is finished proctoring and not willing to proctor.

The set of final states is F = { qo }.

Therefore, Mp is formally defined as

Mp = ({qo, q1t, þ, q3}, { a, b, c,d, e}, ô, q, {qo}),
where

õ(qo, a)=gr,

ô(qr, b)=qo, ô(q1, c )=q2,
õ(q2, d) ={r, ô(qz e)=go.

The transifion diagram of this finit*state machine is shown in Figure 4.5.
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of
Fig 4.5. Fínite-state machine

proctor-state transition diagram.
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4.5 Summary

Firstly, this chapter presents the engineering concepts embodied in

CAPSI. Starting with learning as the product of education, CAPSI attempts

to enhance the educational process ihrough product specification, design,

utilization of technology, quality control, cost effectiveness, and systems

analysis. Secondly, the problem specification of CAPSI described in rhis

chapter summarizes the major designs and programming requirements of

the CAPSI program. The program is designed to be simple to learn and easy

to use by students. Thirdly, the design of the major files in CAPSI d.atabase

is characterized by its function and data dictionary. The types of transaction

record determine the nature of the transaction being logged and indicate the

nature of the student activities in cou¡se. Finally, the finite-state modelling

of all the transactions taken place in course is described by the state diagram

and by the mathematical definition. The finite-state modelling is the most

essential part in the CAPSI program and contributes the success to the

program. In the next chapter, the actual implementation of CApSI in
hardware and soffwa¡e is presented.
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CF{APTER. V

CAPSX IMPLEMENTATTON

5.L Hardware System

CAPSI is running on the mainframe computer operated. by the

University of Manitoba Computer Services Department. The mainframe is
an Amdahl 580/5870 dual processor cpu with 4g megabytes of main

memory and 26.6 gigabytes of disk storage. The 5870 partitions itself into

two logical CPU domains providing multiple operating environments of
MVS370 (Multiple virtual storage) running IBM's MVS sp 1.3.3 with |ES

SP 1.3.0 (]ob Entry System) and of VMr1TO (Virtual Machine) running IBM's

VM/SP 5.09 for UTS 580 1.2.1 (Amdahl's UNIX) and CMS (Conversarionat

Monitor System). The MVS370 provides the environment for the TSO

(Timesharing option), IMS (Information Management system), Library
on-line systems, batch jobs, all printing and almost all communications

with remote computers.

CAPSI has been implemented in IBM's optimizing pt/t
(Programming Language I) Release 4.0 programming language on the TSo

operating system which supports up to 450 concurrent users primarily on

ASCII terminals. CAISI has been developed on a local editing system called.

MANTES (MANitoba Text Editing System) which provides an efficient file

structure, editor, query facility, mail facility and also interfaces to the batch

system for job submission and retrieval. Alt the features of TSO are

available either directly or indirectly through MANTES. TSo users can
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interactively access other computer sites on the DATAPAC, TELENET and

TYMNET networks and can also send and receive messages and mail to
many other university and research institutions all over the world via the

NETNORTH (BITNET) system.

CAPSI can be accessed through TSO terminals on campus or by the

telephone dial-up modems operation at 300, '!,200, or 2400 baud via the

IJMnet, the campus wide data nefwork. On campus, students and staffs can

access CAPSI through 900 ASCII terminals and 250 microcomputers

supplied and maintained by the Computer Services.

5.2 Software Implementation

5.2.1. Overview of the CAPSI Software Evolution

CAPSI was originally coded in 1800 pLfi executable statements by

Frank Herzog for the computer management of PSI course in 1983. At that

time, the program could only be called from one terminal at a classroom to

allow a number of students lining up to access their accounts. This program

performed the basic functions such as managing the student records and the

system parameter reco.rd, controlling the student transactions, and logging

down the student activities. This program was tested and amended.

extensively for two years.

since "1,985, the author of this thesis has contributed many major

improvements to the code as well as the research in CAPSI. Due to limited

access to CAPSI, it was unde¡ major reconstruction of the logic of the
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Program and the structure of the daiabase in order io allow multiple users

accessing the shared database concurrently. The concurrent programming

techniques were integrated into ihe logic of the program. The pLlI locking

and unlocking features were enforced on the retrieval and modification of
the shared records within the database.

Furthermore, the facility of monitoring student activities was added.

The instructor had the capability of continuously monitoring the student

activities from his terminal even though the instructor might be hundred

of kilometers away from students in the case of distant ed.ucation. The

instructor could monitor the student activities and work on the CAPSI

simultaneously such as doing some editing or marking. This facility was

made possible by the multi-tasking feature of pL/L Actually, a background

task was invoked and was executing concurrently with the main CApSI

program to examine the log file periodically. The priority and.

synchronization of tasks were also integrated into the program logic.

Another facility of sending messages berween CAPSI users was added.

This facility allowed the students in distant education to communicate with
the instructor by sending messages instead of by using the telephone. This

facilify was implemented by the interfacing of the high level languagepL/I

with the low level language Ct3/960 Assembler Level G.

The changes from single user to multiple users and the new facilities

were made at the end of 1985. Flence, the coding of CAPSI was increased to

2800 PLfi and 100 assembler executable statements. The version of CAPSI

was tested extensively and conclusively for two years by actually using it to
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offer PSI courses.

With the evolution of electronic mail, CAPSI was further extended to

be called from the students' TSO accounts at the middle of l9BT. A smaller

version of CAPSI was introduced for students to access only the control of
student session. Since the students could access the CAPSI by any time and

any place, the constraints of spatial and temporal limitations of traditional

PSI course were released. At that time, the students typed their answers on

the files and elecbonically mailed them to the designated proctors, teaching

assistants, or instructor. The test questions of all units in written form were

prescribed to all students at the beginning of the course.

At the end of '1.987, the mailing facility was fully integrated into

CAISI so that the students were no longer needed to mail out the test paper

by themselves. The transparency of the test delivery was handled by CApSI

through submitting a background batch job interfacing with MANTES for

the electronic postal services. The batch job was made use of the system

dynamic allocation routine, Svc gg, interfacing with the high level

language Pf/l and the system reserved fite INTRDR for job submission.

Moreover, this version of CAPSI allowed the instructor to have a

question bank to store all the test questions of all units of a course into a

MANTES group file. The students could read the questions on-line. When

a test was requested by and generated for a student, the typed questions were

included on the electronic test paper. Whenever a test was generated, the

selected questions were retrieved from the MANTES group using the NAM

Access Method (NAMAM) supported by the Computer Services. This
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version of CAPSI was tested and used heavily throughout a year of courses

offered.

5.2.2 Ptogram Strucfure of C.A.PSI with Classroom Setting

There are two main versions of CApsI: with or without the

classroom setting. The original CAPSI with the main control menu is

designed to be used in a classroom. CAPSI is further extended to even no

classroom setting. First of all, the version with the classroom setting is

described through the structured charts.

The organization of the program using structured charts [Page8g] are

illustrated in Figures 5.1.a to 5.1.g. The cha¡ts of the program are divided

into groups of activities corresponding to the choices of the main control

menu. The functions of these activities are performed by the following

modules.

5"2.2,î Xnitialízation and Terminal Conhol

As shown in Figure 5.'1..a, the initiatization module first initializes all

the variables and opens the student file, system parameter file, and

transaction log file, then logs down the user identification with date and

time, prints out the welcome messages, and calls the terminal-control

module. Following the initialization, the terminal-control module is

responsible for displaying the main control menu and performing a

subroutine call according to the choices entered by the teaching assistants or

fhe instructor. The first two choices are for starting and terminating a
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sessron.

A student session can be continued or started by the instructor. The

module of the start session enquires the instructor for the choices of
continuing the old session or starting a new session, and the cutoff time of
the session. If a new session is required, all students will be initialized to

their initial states of not writing or proctoring. Then, the student
h'ansaction Processing is handled by the student session control module.

The session is ended by providing the security password protection

from the instructor. The end-session module lists out the unmarked tests,

logs off the proctors by initializing their proctor states, logs down the

end-session date, and records the information that this session is ended.

Finally, exiting to the operating system is províded by the last choice of the

main control menu.

5.2.2"2 Student Session Control

The session-control module is shown in Fig. 5.1.b. This module
loops and promPts for valid student identification and associated. password.

Once the valid student identification is gped in, the coffesponding student

record is retrieved in order to verify the password field in the record with
the logging on Password. The instructor or teaching assistants can sign on

with the reserved identification INST or TA to terminate the control of
session and return to the main control menu. If the reserved identification

MAKER signs on instead, the control of session goes to the module of
marking test by teaching assistants or instructor. It is a convenient and^ easy
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way to access the marking-test module instead of getting out of the session

and calling the marking-test module through the main control menu.

After a student signs on, the session-control module looks at the test

and proctor states of the student to determine which prompts to be printed
and what actions to be performed. The action table is used. to determine

which one of the three actions to be performed. Firstly, the student has no

unmarked test and no restudy restriction; he/she should be prompted to
generate a test. When the student requires a test, three question numbers

from the unit that he/she is writing are randomly selected by method of
pseudo-random technique which is a combination of linear congruential

and shift register techniques. The question numbers are displayed on the

terminal.

Secondly, the student has generated a test but has not selected

proctors; he/she should be prompted to cancel the test or have the test

proctored. If the student cancels the test, the proctor state of the student will
be set to restudy state. When the student requires the test to be proctored, a

teaching .assistant or instructor or two stud.ent proctors are selected

according to the proctor selection algorithm mentioned before. The names

and the identifications of the proctors will be displayed on the terminal.

Thirdly, the student has been selected to proctor the test of another

student; he/she is prompted to enter the unit number and the question

numbers of the test for verification and then to enter the result of the

marking. The marking student will be notified if the test he/she supposed

to mark has already been marked by the instructor.
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A transaction log record is built from the type of transaction and the

information of the student record which is conditionaily updated with a

processing (transaction) state indicator. Based on the stud.ent record and the

type of transaction, the transaction is executed according to a state machine.

During the execution, the student record is updated and the transaction log

record is retained in the log file for future research and analysis.

5.2.2"3 Student Ed.it Control

Figure 5.1..c shows the student edit-control module. Secure editing

control of students' personal and course information is important in the

academic environment especially for the students' course results. Editing

password is required for the security protection. The mod.ule allows the

instructor to create, delete, and list student records.

No duplication of student records with the same student

identification is allowed in the process of creating new students. A new

student record is indexed into the stud.ent fite in the ascending order by the

student identifications. All the fields of the new student record are entered

by the instructor interactively.

A student record can be permanently deleted. from the student file.

Fortunately, a verification is provided for safety in case of deleting the

record by mistake.

A student record or all the student records can be listed. If a valid
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student identification is entered, the information of this student is listed.

All the students' information are tisted when the reserved identification

ALL is entered. When a student hits the attention button on the terminal

while the information of student records is listing, a choice to continue or

quit the listing is provided.

Moreover, the student edit-control module performs the functions

of editing the student personal information as well as the course

information. Firstly, a student identification is entered for changing the

personal information. After then, a specific field can be selected and altered.

The changing of the personal passwords is much the same is the

replacement of other fields. Except, if it is the password of teaching assistant

or instructor or the password for editing, a validation of instructor password

is performed before any of such passwords to be altered.

Secondly, the function of editing the student course information is

provided since the adjustment of student marks is likely to occur during the

course. After selecting a course field to be altered, all students of this course

field can be altered and stepped through one by one according to the student

identification provided. The total points witl be automatically recalculated

and the letter grade will be readjusted when the course information of

proctor points, test points, term points, or examination points is altered.

When the course field of the highest unit reached is altered, the internal test

and proctor states of the student will be initialized.

-74-



3.2.2.4 System ['arameter Edit Controt

Figure 5.1.d shows the system parameter edit-control module. To

preserve the system integrity, the system parameters are accessible either to

the instructor or designated teaching assistants only. Edit password

protection is enforced for editing of the system parameters. This module

allows the instructor to change the thresholds of the letter grading system

and to set up the points for passing a unit and proctoring a test. In case of

the threshold of letter grade being altered, the letter grades of all the

students are recalculated. Whenever a student's mark is increased, his/her
Ietter grade is recalculated as well. The total points of the student is
compared to the system list of threshold values starting at the letter F and

working up the letter A+. The last threshold in the system list which is less

than or equal to the total points determines the new letter grade of the

student. If the points for passing a unit and proctoring a test are altered after

the course has been started for some rime, the previously accumulated unit
and proctor points will not be recalculated. However all tests passed and

proctored subsequent to the changes are worth the new values.

5,2.2"5 Ma¡k Student Control

Figure 5.1.e shows the mark-student control mod.ule. Illegal
marking is prevented by security password protection. This module can

also be invoked from the student session-control module whenever the

teaching assistants or instructor signs on using the reserved identification

MAKER.
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This module performs three functions. Firstly, it can list out the test

status of any student, or list out all the students thai are writing a test or
waiting for their tests to be marked. Secondly, it lists out the students who
have no student proctors assigned but have the instructor or the teaching

assistants as their markers. The students who are still writing a test will also

be listed. The first two functions of the module facilitate the instructor and

teaching assistants to handle the whole situation of the session as well as to

provide a list of their job duties.

Thirdly, the module allows the instructor or teaching assistants to

have a full control of the marking of any stud.ents. The result of pass,

conditional pass, or restudy can be graded by the instructor for the student

who is waiting for the instructor or teaching assistant as the marker, or even

writing a test, or waiting for the first or the second proctor to reply the

result. The instructor or teaching assistants have the full privilege to

override any result previously entered by student proctors, although the

proctors still retain their proctor points. once the result

internal states and course information of the student are

permanent transaction record is logged.

5.2,2.6 Send Messages Control

Figure 5.1.f shows the send-messages control module. This module

provides message sending between TSO users. Several user identifications

with no embed blank or comma between the user identifications can be

entered for the designations of the message sending. More than one line of
the message can be entered and terminated by a null or blank line. No user

identification for designation, no message, or pressing an attention button

is entered, the

updated and a

-76 -



on terminal when a message is entering will terminate this module.

Otherwise, the message is sent to the designations wiih the valid TSO user

ideniificaiions by an assembler routine. This routine actually uses a TpUT

Macro of the C.3/360 Assembler to issue a terminal output to the given

userid d.esignation. An echo message of each delivery is replied for its
success and failure.

5.2.2.7 Monítor Student Conhol

Figure 5.1.9 shows the monitor-student control module. This

module provides facilities to list the log file from a given starting d.ate to an

ending date, and provides turning on and off capabilities to continuously

monitors the students from looking at the log file in every period of time.

Firstly, the transaction log records can be browsed through and

translated into descriptive form by providing the module with the starting

and ending dates in the syntax of YYIMM /DD. If the ending date is earlier

than the starting date, nothing witl be listed. In other case, the whole log

file from the day it created will be listed when the starting date is entered a

zeÍo. lf a starting date is given, it should be between the creation date of the

log file and the last date recorded on the log file. Since the log file is usually

large to hold at least 5000 records, an efficient search method is adopted to

locate the records with the specified date.

The search is started from either the beginning or the end of the log

file depending which end is closer to the starting date. The search uses an

asynchronous file handling to reduce the search time. Since retrieving a

record from a file is slow compared with the computing speed of the CpU,
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the asynchronous file handling allows multiple of records to be retrieved

concurrently. Conventionally, a record retrieval is handled. one after
another retrieval. The waiting time between the two records actually
accessed is much longer than the accessing time of the records. This waiting
time can be eliminated by retrieving multiple records at the same time
without waiting one retrieval after another. The synchronization of these

asynchronous retrievals is critical. The date comparison in the searching

Process can be done right immediately after an asynchronous retrieval is
arrived.

While the transaction log records are listing, a choice to continue or
quit the list is provided by hitting the attention button on the terminal. The

total number of transaction log records is displayed. at the end of the listing.

Secondly, the monitor-student control module provides facility to
continuously monitor the student activities. The monitoring is turned on
by calling a background routine which runs simultaneously with the CApSI

Program and monitors continuously the log file in every 5 seconds of time

interval. The background routine can be turned off by the instructor
through a switch of a global variable which is shared between the CApSI

Program and the background routine. This background routine will reduce

its priority when no record is written on the log file by every 10 minutes and

will turn itself off when after half an hour of idte time with no record

written on the log file. The synchronization of the turn on and turn off is
critical and accomplished by 

^ 
built-in function checking the completion

stage of the background routine. No second times of turn on and turn off is
allowed and controlled by the module.
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IN ITIALIZE
- INITIALIZE ALL VARIABLES
. OPEN STUD FILE,

SYS FILE AND LOG FILE.
. RECORD USER ID,

DATA, TIME
- PRINTSIGNON BANNER
. CALL TERMINAL CONTROL

TERMINAL CONTROL
. LæP

- PRINT MAIN CONTROL MENU
- GET CHOICE
. DO CASE

READ I-AST CUTOFF TIME
CHECK OLD/NEW SESS
GET NEW CUTOFF TI[,8
INITIALIZE

E}IDSESSfff,N
. VALIDATION PASSWORD
. IS THE SESSþN ENDED ?

LISTOUTSTANDING T
LOGOFFPROCTOS

.RECORDDATE.

. OPEN STUDENT FILE
UPDATE ALL
TO INITAL STATE

INITIALIZE STUDENT
PROCTOR STATE

- RECORDTIñ/€
- OPEN SYSTEM,

FILES

LEGEI.ID:

I rrccxi¡ I

@
ACCESS CALL

-'P

^ COù¡TFT)Lqjc5ii'mr@

#HM+'
0 *"r*

Fig. 5.1.a-9. Structured chart for

(a) lnitialization and terminal

CAPSI with classroom setting.

control modules.
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STUDENT SESSION
CONTROL

. INITIALIZE ACTION TABLE
- LOOP

- GET STUDENT ID
. GET PASSWORD
- GET STUDENT RECORD,

VALIDATE PASSWORD
-DO CASE

SruDENT TRANSACTION
- PRINT COURSE INOFORñ/ATION
-ct{olcEToPrcCTOR
. ACTION ACCORDING TO STUD STA

BUILD
TRANSACTION
FOR STATE
IUACHINE

PERFORM
. ACCORDING TO

ACTION TABLE
- DO CASE
- BUILD TRANS

STATE MACHINE

EXECUTETRANS
UPDATE SruD

@.%Kl€E

&o

Fig. 5.1.b. Student session control module.
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STUDENT EDIT
CONTROL

- VALIDATE PASSWORD
- IF NECESSARY

- PRINT MENU
- GETCHOICE

. DO CASE
CREATE, DELETE, EDIT,
LIST, EXIT

GET ID
LIST STUD

Fig. 5.1.c. Editing student module.
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SYSTEM PARAMETER
EDIT CONTROL

- VALIDATE PASSWORD
. GETCHOICE
. DO CASE

- LIST
- TOTAL UNIT #

. LETTER GRAÐE THRESHOLDS
- UNIT POINT
- PROCTORING POINT

Fig. 5.1.d. Edit system parameter module.
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MARK STUDENT
CONTROL

. VALIDATE PASSWORD
- IF NECESSARY

- PRINT MENU
-GETCIÐICE
- DO CASE

. LIST TEST A STATUS
- LIST TESTS FOR MARKER
- MARK STUDENT

GETI/IARK
. GET STUD ID
- GÊT MARK

LIST TEST A
STATUS

. GET INFORM

Fig. 5.1.e. Mark student module.
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SEND MESSAGE

CONTROL
. GET MESSAGE
- GET IDS
. LOOP

- GET LINE
- LOOP

- GET IDS
- SEND h¡ESSAGE
- VERIFY SUCESSES

ASSEMBLER RCIJTINE
SEND

- PARM ADDR PASSING
- CALL TPUT MACRO
. SET UP RETURN ADDR
- RETURN

Fig. 5.1.f. Send messages module.
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oÐ€Ë
eo@

*_l ^,th@

f
TRAN

Fig. 5.1.9. Monitoring student module.

MONITOR STUDENT
CONTROL

- IF NECESSARY
- PRINT MENU

. DO CASE
. LIST LOG
- TURN ON WATCH
- TURN OFF WATCH
. EXIT

ruFf.¡GF
WÁTCH

- CHECK
COMPLETION

GET FROM &
TO DATES WATCH LOG

. LIST LOG
- PRIORITY
- RUN EVERY



INITIALIZE
. INITIALIZE ALL VARIABL
- OPEN STUD FILE,

SYS FILE AND LOG FILE.
. READ IN PARM

TA IDS, STUD ID
. PRINTSIGNON BANNER
. CALL SESSON CONTROL

SESSION CONTROL
. INITIALIZE ACTION TABLE
. LOOP

- GET ID
- cET PASSWORD (3 TTMES)
- VALIDATE PASSWORD

. DO CASE
. INST, TA, MARKER
- STUDENT
. INCORRECT PASSWORD

cl-f,)ÐE ^æ e'.&.C|Ðæ

SFtr

FIG 1.e

Fig. 5.2.a-b. Structured chart for CAPSI without classroom setting.

(a) lnitialization and session control modules.
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l-æ I I ?sruo

Fig. 5.2.b. Student transaction module.

STUDENT TRANSACTION
- PRINT COURSE INOFORMATION
- ct-.totcETo PROCTOR
- ACTION ACCORDING TO STUD STA

zuILÐ
TRANSACTION
FOR STATE
I/IACHINE

PERFOFìMACTION
- ACCORDING TO

ACTION TABLE
- DO CASE
- BUILD TRANS

STATE MACHINE

EXECUTE TRANS
UPDATE STUD

. VERIFY BY
UNIT AND
QUESTION #

h/AIL TEST
- READ TEST
. BATCH MAIL

MAILOUESTION
- READ QUEST
- BATCH MAIL

BATCH MAIL
. SUBMIT JOB
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5.2.3 Program shucture of CAPSI without crassroom setting

Another small version of CAPSI is desigfted and used in virtual
classroom, without classroom setting. The structured charts are illustrated.

in Figures 5.2.a and 5.2.b.

5,2.3.'l., Initialization and Session Control

As shown in Figure 5.2.a, this control module is a combination of
initialization module and session-control module from the version of
CAPSI with the classroom setting but having many improvements and

modifications' Since this control module can be accessed and called by

students, all the unnecessary and privileged modules are eliminated.

The initialization part of this module is much like the initialization
module from the version of CAPSI with the classroom setting. Except, this

module oPens up more internal files for sending and receiving mail, and

for retrieving questions from the question bank. Moreover, the user

identifications of the teaching assistants, the instructor, and the student

invoking this module are passed into the CAPSI through a parameter. The

student.identification is used as a sender address of the electronic mail. The

user identifications of the teaching assistants and instructor are used as the

mailing designations of the test when one of these id.entifications is

successively selected as a marker.

The session-control part of this mod.ule is much like the
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session-control module of the version of CAPSI with classroom seiiing.

Except, three attempts of a valid studeni identification and three attempis of

the associated password of a given valid student identification are allowed

ín every time this mod.ule is invoked; otherwise, the module terminates

itself for preventing further illegal attempts. There is an additional

function that the instructor can list out all the unmarked students who

waited ovet 24 hours. Finally, this module calls the student-transaction

control module.

5.2.3.2 Student Transaction Control

As shown in Figure 5.2.b, the function of the student transaction

control is like the one in the version of CAPSI with classroom setting, but

the electronic mailing facility is fully implemented into this version of

CAPSI.

When a student generates a test, he/she no longer only receives the

three question numbers on the terminal, but receives an electronic test

PaPer with the th¡ee questions typed onto it. The student then fypes in the

answers of the question onto this electronic test paper. When the student

requests the test to be marked, he/she no longer only receives the proctor

names and identifications on the terminal, but the answered test will be

electronically mailed to the two proctors as well as the instructor. A

validation of the question text is made before mailing out the test to the

proctors; it avoids the student to change the questions by him/herself.

A student assigned to proctor will receive an answered test through
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the electronic mailbox. The proctor then makes comment on ihe test and

calls up the this version of CAPSI to enter the result. After the resuli is

entered, the marked test will be automatically mailed to the student who

wrote ihe test as well as to the instructor for test record keeping.

The integration of the mailing facility is implemented by several

modules functioned as mailing out the test questions, mailing out the

answered and marked test, and submitting batch job for mailing services.

5.2.4 The Programming X,anguage Employed

IBM's optimizing PL/r programming ranguage is utilized to

implement the CAPSI on the TSo operating system. pLfi (programming

Language I) is the first of the very large and powerful multipurpose

programming language used for both the scientific and business problems.

In 7964, PL/I was attempted to incorporate many notable features and

concepts from Algol 60 (Alcorithmic Language 1960), coBol- (common

Business-oriented Language), Fortran (FoRmula TRANslation), and other

earliest languages. Almost all of the conventional and special features of

IBM's OptimizingPL/ï are employed to develop and implement the CApSI

program.

5.2.4.1 Conventional Feafures

PL/r provides a fixed set of built-in gpes (i.e., integer, real, boolean,

character, bit) as well as mechanisms for structuring more complex data

types starting from the elementary ones (i.e., record structures, arrays,
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pointers). The related fields of a

record, so the entire record given a

sets of the siudeni fields.

student are grouped into a structured

name can be used to refer to the whole

DCL 1 SruDENT,
2ID
2 NAME

cHAR(7),
CHAR(30),

z passwoRD CFIAR(7);

Besides the use of pointers, PL/I allows a variable of any kind of data

type to be dynamically allocated and free whenever it is required in the

program. For example, the unlimited size of the message buffer in
send-messages module is implemented in this way of dynamic allocation.

Whenever the buffer with the preassumed size is full, a larger size of
another buffer is allocated dynamically and then the whole message is

copied back from the full buffer to the new buffer by using a temporary

buffer.

DCL (STZE,MORE) INTEGER INIT(IOO);
DCL BUFFER CHAR(STZE) VAR)'ING CONTROLLED;

ALLOC BUFFER;
@

@

if BUFFER is full
temp=3¡ipFER;
SIZE=SIZE+MORE;
FREE BUFFE&
ALLOC BLIFFER;

BIJFFER=temp;
end if
new buffer with extended size
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The IBM's PL/I allows an argument string of 100 characters or less to

be passed to the PL/r main program while the program is invoked from
TSO' In the case of CAPSI, the important information of the TSO user

identifications of teaching assistants, instructor, and the student invoking

CAPSI are passed into CApSI.

MPSI : PROC(PARM) OPTIONS(MArN);
DCL PARM CHAR(IOO) VARYING;

"
retrieve user identifications from the parameter pARM

To pass the parameter string in TSO:

CALL 'PSI.LOAD(member name)' '/argument of

the user identifications'

PL/I provides a full set of built-in functions to support all its
conventional and special features. The built-in functions that CApSI used

can be classified into arithmetic, string-handling, condition-handling,

muti-tasking, and miscellaneous. The miscellaneous built-in functions

used are the PLIRETV interfacing with the assembler language, and the

DATE and TIME interfacing with the system clock. The string-handling

built-in functions simplify the processing of bit and character strings. These

functions are used in quite a number of places in CAPSI such as the bit
manipulation for the pseudo-random number and the character

manipulation for the composition of the electronic test paper.
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Finally, only some important and significant conventional pL/I
features used in CAPSI are highlighted in above, but many more

conventional features used in CApsI are not described in here.

5.2.4.2 Condition-Ffandling Feature

when a PL/r program is executed, a number of conditions are

detected if they are raised. These conditions may be errors, such as

zero-division, or may be conditions that are expected, such as the end of an

input file. When a condition is raised, the program will interrupt its flow
and will execute an action either from the on-unit provided by the

programmer or the implicit action provided by the pL/r. There are

condition-handling built-in functions to investigate the cause of the

interrupt and to recover from abending the program execution. I¡r this wãf r
the behavior of the program becomes totally predictable even in anomalous

situation.

There are several expected conditions in CAPSI are handled such as

handling an end of a file, an invalid index key of a record, and the attention

button hit on the terminal. When all student records are sequentially

browsed through, an end-of-file interrupt occurs and then the end<f-file
on-unit handles the situation and terminates the further retrieval of any

student record.
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OI.ü EI{DilE(STUDFIL) GOTO EOF;

@

loop
retrieve record

end loop
EOF:

continue

When an invalid student identification is entered. for logging onto

the CAPSI, the failure of retrieving this non+xistent student record from

the student file causes the key on-unit to reject the illegal attempt to log on.

The attention condition is raised when the user signals attention at

the terminal during interactive processing. If no attention on-unit is
provided properly, the program will be terminated and passed. control to the

terminal. In the case of CAPSI, an attention at the terminal is only accepted

to continue or quit a long list of information listing out on the terminal, or

to terminate the message sending utility while the message is entering. In

other cases, CAPSI just ignores any attention at the terminal to avoid i[egal

termination and damage of the program.

5.2.4.3 File-Flandling Feature

PI-/t supports a wide range of data set organizations with several

fypes of data transmission and of accessing methods. First of all, the student

file uses the Index file organization using the accessing methods of Indexed

Direct Access Method, IDAM, and Indexed Sequential Access Method,

ISAM.
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DCL STUDFIL ENV (IN DEXED KE)'LOC (2) KEYTENGTH(7)
RECSTZE(I 07) BLKSTZE(I}7) F BIJFFERS(35));

The key of the file indexed is seven characters long at the second character

position of each record. Each record contains the 102 bytes of student

information. Finally, the rest of other files are similar to the above file, but

some use Regional file organization or Virtual Storage Access Method,

VSAM.

5.2.4,4 Multi-Tasking Feature

PL/r allows some background routines called tasks run

simultaneously with the main program. The execution of such concurrent

tasks ís said to be asynchronous. Pf n provides multi-tasking capabilities to

assign priority to each task and to synchronize the execution sequence

among tasks. The multi-tasking feature is used in CAPSI to provide

monitoring purposes.

rcL STAGE
rcL WATCH

EVENT;
TASK;

@

o

CALL monitor-routine TASK(WATCH) EVENT(STAGE)

, 
uooRITY(-200);

executing simultaneously with the monitor routine

WAIT(STAGE);
wait until the monitor routine terminates

The task and the stage of the task are declared. The monitor routine is
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invoked from the main Program to execute concurrently with the main

Program. The main program will wait for ihe termination of the monitor

routine rouiine if the monitor routine is stitl executing; otherwise, the

main program will continue its execution. pL/I also provides some features

to assign priority to, to check the completion of, and to terminate the

execution of an executing task.

5.2.&5 Debugging Feature

Pr/t provides a large amount of debugging features in both

compilation and execution of program. The Checkout compiler is designed

to provide extensive facilities for program checkout and debugging.

Excellent error and wa¡ning diagnostics are provided at both compile time

and execution time. Also, PLfi provides separate compilation to develop

large Program such as CAPSI. In execution time, specific debugging options

can be indicated in the PLIXOPT variable.

DCL PLHOPT CHAR(so) VARYING STATIC EXTERNAL
INIT('FLOW,COUNT');

For examples, the flow debugglng aid produces a tracing ouþut of execution

when ¿rn erïor occurs and the count debugging aid produces the statement

frequenry tables used to compare the program with the original design. The

separate compilation and some debugging aids of pLfi give advantages to

the development of GAPSI. Furthermore, the pLlI optimizing compiler is
provided to produce efficient object code to improve the performance of a
program at execution time considerably. Therefore, cApsl uses the
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optimizing compiler for the final testing and for the production runs.

5.2.4.6 Interfacing with .{ssembler

PL/I can interface with the low level language OS/g60 Assembler

Level G by declaring as following:

DCL SEND EXTERNAL OPTIONS(ASM,INTE&RETCODE)

ENTRY(CHAR(*) VARNNG, CHAR(8));

This assembler routine send accepts a message of any length and an userid

with 8 characters long. This assembler routine is coded in
os/360 Assembler using a Tpur Macro to send a message to the given
userid. The PLII built-in function PLIRETV returns the completion code of
the message sending.

5"2.4.7 Interfacing with M.{NTES File

The computer services provides a NAM Access Method (NAMAM)

to allow Ptfi programs to read and write MANTES file through vsAM.
The NAMAM is used for CAPSI to read questions from the question bank

file and to read tests fr.om students.

DCL TEST FILE KEYED INPUT RECORD

ENV(VSAM KEYLOC (O) KEYLENGTH(2SS ));

Any file record in the MANTES group can be accessed through the vsAM
access method by providing the keys of file name and sequence number of
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ihe record.

5.2.4.8 Interfacing with the system Ðynamic AÏocation Routine

The Computer Services provides a DYNAM routine which allows

PL/I to interface with SVC 99, the system dynamic allocation routines. This

DYNAM routine allows system resources to be allocated and. free within the

PL/r program rather than outside the program through either ICL (Iob

Control Language) or TSO (Timesharing Option) commands. In fact, CAPSI

uses this routine to dynamically create fites tike electronic mails and batch

]CL jobs for postal services in MANTES. The JCL job submission within
CAPSI is made possible by writing the ]CL commands into the system

reserved file INTRDR which interfaces with the IES (Job Entry Sysrem). The

job submitted is a batch MANTES to execute some MANTES commands for

the postal services.
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KL DYNAM EXTERNAL OPTIONS(ASM,INTER,RETCODE)

ENTRY;
rcL i WORK,

2 WA_LEN FrXED BrN(31) rNrT(2000),

* 
, FILLER CFIAR(2000);

@

FETCH DYNAM;

:
CALL DYNAM(WORK,'ALLOC ','DD=MAIL )" @,

operands equivalent to DD (Data Definition) statement in JCL ø ø);

@

create mail file

CALL DYNAM(WORK,'ALLOC ','DD=BATCFI;', ø ø

@

@

create batch job file

CALL DYNAM(WORK,'ALLOC ','DD=INTRDR;" e ø).
interface to ]ES
PUT FILE(INTRDR) EDIT(

, / / ¡oB ,,

,/ / NXNC MANTES'
ø') (SKIP,A);

jòb submission through INTRDR sysrem file

As a rest¡lt, all the test deliveries are handled by CAPSI and are transparent

to students. In this way, CAPSI facilitates a highly-structured and global

form of communications and intèractions among students, teaching

assistants, ffid insh.uctor.
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5.3 Summary

Firstly, the hardware system on which CA"SI runs is described. It
mainly consists an Amdahl mainframe computer and other supportive

peripherals. CAPSI implemented in PI-/l runs on the TSO environment.

Secondly, the evolution of the CAPSI program is briefly presented. Thirdly,

the major modules in CAPSI are described through the structu¡ed charts of

the program. Finally, the major Pf /t features and interfaces employed in

CAPSI are described in details. In the coming chapter, it discusses the

five-year experience and experimental results of CAIISI.
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CFIAPTER VT

EruERXMENT.AL RESUT,TS .åND DISCUSSXO}üS

6.1 Subjects T'aught

Since 1983 CAPSI has been an on-going project at the University of
Manitoba [KiPeBSa] and the following courses with the range of 20 to 65

students have been taught:

1. I¡rtroduction to Psychology with 2 times on campus and 3 times off

camPus;

2. Behavior Modification Principles/Applications with S times on

campus and twice off;

3. Learning Foundations of psychology with s times on campus;

4. Humanistic and Transpersonal psychology with 6 times on campus;

and

5. Experimental child psychology with 4 times on campus.

Although only psychology courses have been taught by CApSI, other

disciplines can also be taught. The CAPSI approach is independent of course

content but requires an appropriate set of structu¡ed course material.

6.2 Selection of Sfudents for the program

Students are eligible to enroll a university course by fulfilling the

requirements of the corresponding department. More recently, a statement

is added in the university's general calendar to inform that courses using
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CAPSI are computer mediated, and that students have an option to their
participation in the computer-mediated courses. Students enrolled. in the

long-distance courses are considered highly self-motivated, because they
need to self-study and hardly see the instructor or even other students in
the same course.

6.3 CAPSI for On-Campus tr earning

Over the past five years, CAPSI was utilized. to teach five on-campus

undergraduate courses in total of 22 times to approdmately 600 students at

the university of Manitoba. Almost alt of the courses were taught by
Professor |.J. Pear, the Department of psychology, one by professor

J.H. whiteley, the Department of psychology, and one by both of them.

6.4 Experience and Evolution of CApSn

The earliest version of CAPSI could be run on only one terminal.

The courses that used CAPSI took place in regular class schedule with a

terminal connected by phone to the university mainframe computer.

Student requested test from CAPSI by receiving three random question

numbers from a unit. Then the sfudent referred the questions from a list of
the study questions on the unit and. answered the questions in duplicate
using carbon paper for both the instructor and the student to keep a copy.

The student required his/her test proctored by receiving the names of two
proctors or instructor from CAPSI. Then the student located the two
proctors or the instructor and gave each of them a copy of the answers. The

proctors marked the test as the same criteria as by the instructor and entered
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the results into CAPSL

since only one terminal was used in a class, line-up problem

happened and complaint aroused in the courses of more than 50 students.

One way to solve the line-up problem was to divide the class into two
groups and assign each grouP to a terminal. The disadvantage of this way
was the students in a group could not proctor students in the other group.

Another way was to assign each terminal to one of two different courses and

allows student to work on their courses during the consecutive class

periods. The disadvantage was the unfair between students who could and

could not make the extra class period..

In the beginning of '1,986, a multiuser form of CAPSI was available for
students to access both terminals without splitting into groups. Flowever,

line-up problem still happened in large classes, especially near the end of
the course but the magnitude of the problem was reduced a lot.
Furthermore, a third terminal was available mainly for entering the test

results immediately by the instructor and teaching assistants. In addition, a

new command to print out the students who were supposed to write tests in

the class facilitated the supervision of students by the instructor. As well, a

new message sending facilify was available in CAPSI for instructor to make

correction suggestions to students. This multiuser capability also allowed

simultaneous delivery of a course to more than one location, and thus

facilitated off-campus teaching.
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Fig 6'1' The university of Manitoba off-campus instructional sites lFrom uofMg6].
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6.5 CAPSI for Off-Campus Learning

Like most other major universities, the University of Manitoba,

winnipeg, Manitoba, offers off-campus courses' to people in distant
communities as shown in Figure 6.1. With budget cutbacks and high travel

rates, an instructor can economically deliver lectures through voice

teleconferencing in a number of communities simultaneously.

At the beginning of '1.985, a full-year course of the Introduction to

Psychology was offered by using CAPSI and voice teleconferencing from

Winnipeg to Thompson, a community over 800 km north of the university.

The classroom in Thompson contained two phone lines with one accessing

an audio-teleconferencing equipment, and the other accessing the CApSI

Program in the university. About 20 students and a supervising teaching

assistant participated in voice contact with the instructor and in computer

contact with the CAPSI program. The instructor marked tests over the

phone and entered the results through the terminal in Winnipeg; stud.ent

proctors marked his/her assigned tests and entered the results through the

terminal in Thompson.

Due to the success of the introductory course, a higher level

off-campus CAPSI course on the subject of Behavior Modification

Principles was offered during the May-]une intersession of 19g5. The

course was taught from Winnipeg to Thompson with the enrollment of
eighteen students and to Flin Flon with the enrollment of six students

simultaneously. Differences from previous long-distance CApSI course

-105-



were Proctors marked tesis from ihe other location over ihe phone and

instructor couid listen and make suggestions or corrections during
marking interchanges.

During the 19.86-82 academic year, two half-year off-campus cApsl
courses were offered on the subjects of Behavior Modification principles

and its sequel Behavior Modification Applications in six Manitoba

iocations: Morden, Lac du Bonnet, st. Boniface, stonewall, virden, and

Thompson. Unfortunately, 1,6 out of 60 students registered for the

first-term course dropped very early because the necessary computer

equipment was not yet set up in the six locations by the time the course

began. However, comPuter equipment was finally set up at all locations

within a month and 35 students out of the rest 44 students completed the

course successfully. Nevertheless, extra classes were necessary to help

students catch up the leakage caused by the equipment confusion. Since no

supervisor was available at most locations to monitor the way students

wrote their tests, more weight was placed on the mid-term and final
examinations to insure high quatity of learning.

6.6 nnclusion of Electronic Mailing and Messaging into c.{FSn

At the beginning of the 198ç87 second-term, students in off-campus

course who had access to either terminals or microcomputers with modems

could invoke the CAPSI program at their own schedule and mail their test

answers to the instructor for marking by the electronic mailing system of

the university computer. About 10 out of 30 students in the course took

advantage of this opportunity on a regular basis. The instructor marked and

the

the
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mailed back the tests with feedback within 24 hours.

At the beginning of the 1SBT-BB first-term, cApsl was upgraded to
include the capabilities of electronic-mail delivery. In other words, the

delivering and receiving unit tests were transparent with respect to the

views of students, proctors, teaching assistants, and instructor.

6.7 CAI'SI for Virtual Classroom

The upgraded version of CAPSI without any regular class schedule

has been utilized to offer courses on{ampus as well as off<ampus. As far
as CAPSI is concerned, there is no distinction between on{ampus and

off-campus courses because the function of CAPSI is irrelevant to the

invoking locations. Since the physical boundary of the classroom vanishes,

CAPSI can be used to implement the concept of virtual classroom [Hiltg6] in
which the physicat classroom may be much smaller than the logical
classroom with the analogy to the concepts of virtual memory and virtual
machine. Ideally, the size of the logical classroom is unlimited. With the

existing canadian and international computer networks, cApsl can

Potentially deliver courses to people distributed. over large remote areas,

such as large provinces or across Canada, and courses in international

Programs such as the recently announced Commonwealth University
intended to provide education to all the Commonwealth countries. Thus,

CAPSI can contribute to the formation and operation of virtual campus,

such as the Commonwealth University. This generalization is based on the

locality principle and can be viewed as an attempt to coordinate local

synchronization with global desynchronization in a complex system, as
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defined by Kinsner and Pear [KiPe88c].

6.8 Course Statistics

The number of students completing a course appears to vary as a

function of the previous CAPSI experience of fhe students, technical

problems of the equipment, and the difficulty of the course material. For

example, in an on-campus course of Behavior Modification principles

offered during the first-term of the 198G87, of 70 students who started the

course and wrote at least the first unit test (77 had enrolled), 63 (or 90vo)

completed the course with at least a grade of "C." In the sequel of the first

course, Behavior Modification Applications, of 43 students who started the

course (50 had enrolled), 42 (or 98%) completed the course with at least a

grade of "4." In an off-campus counterpart to the first course, of 46

students who started the course (59 had enrolled), 36 (or 78%) completed the

course with at least a grade of "c." This low percentage of students

completing the course was probably due to the technical problem of
equipment not available at the beginning of the course. In an off-campus

counterPart to the sequel of the first off-campus course, of 2'1. students who

started the cou¡se (21 had en¡olled), 20 (or 957o) completed it with at least a

grade of "B+." From the above examples, the numbers of students

completing in the sequels of the on-campus and off-<ampus courses were

increased probably due to the previous experience of the students with the

CAPSI method. On the other hand, in a conceptually more difficult course,

Learning Foundations of Psychology, taught on campus during the

first-term of the '1.986-87, of 55 students who started the course (70 had

enrolled), 38 (or 69%) completed it with at least a grade of "C." Thus, it is
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evident that percentages of students compleiing a course can vary widety by

using the CAPSI method as well as the other methods, and probably for the

similar reasons.

6.9 Data Logged by CAFSI

The CAPSI records the interactions of the course, which includes all

marking transactions, the type and result of each transaction, and the date

and time of transaction. The progress of students in the course and

information about the functioning of the course itself are recorded and

analyzed.

6.9.L Student Perfon¡rance

The first-term on-campus "Humanistic and Transpersonal

Psychology" course from 16 September 1987 to 15 December i,9BZ is recorded

[KiPL88]. The test frequencies on units completed and proctor frequencies

are plotted against the time of the course. The course had a total of 1.4 units,

and the Proctor score for each test marked was half of the unit score for each

test completed. In each graph, successful test attempts a¡e indicated by the

step crawling, while each unsuccessful test attempt by a cross as voluntary

cancel of the test and by a triangle as not passing the test, the word restudy is

used instead; the conditional successful test attempts are indicated by a

square. The dates and day numbers are placed under the graph.

Note from Figure 6.2 that student #AN started the course during

day 7 (22 September), passed units at a high rate, and completed the units
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during day 48 (2 November), 5 days after the middle of the course. This

student was self-motivated and worked steadiiy throughout the course.

Helshe even completed unit 3 and 4 at day 10 (25 September). Helshe

totally got three conditional passes at the following days: T (ZZ September)

for unit 1, d,ay L9 (A.october) for unit 6, and d,ay 21, (6 october) for unit z.

Furthermore, he/she voluntarily canceled unit L1 at d,ay 42 (2T October) and

did not get any restudy throughout the course. Helshe earned proctor

scores as a result of serving as a proctor at a steady pace. He/she quitted

proctoring 6 days before the last day of the course. Helshe could have

earned few more proctor scores, but he/she might spend this period for

studying his/her final examination.

As shown in Figure 6.3, student #SL started the course in a later time

at day 14 (Zg September) and struggled through the unir 1 unril day 35 (20

October), 9 days before the middle of the course. He got a restudy at d,ay 14

(29 september) for unit L. Since then, he/she needed another 21. days in
order to conditionally pass the unit 1. This phenomenon could be

interpreted that this student needed a longer period to get used to the

computerized system or he/she was a person that started his/her work late.

Because of his/her late starting, he/she had to work much harder in the

second-half of the course in order to get good results. He/she completed

the rest of the test units in a fast pace with only a voluntary cancel at day 63

(17 November) for unit 11. As well, he/she earned proctor scores in a very

fast pace during the second-half of the course. For example, he/she even

earned three proctoring per day three times at the foltowing days: day 56 (10

November), day 78 (Z December), and day Z9 (3 December); and earned two

proctoring per day at the following two days: day 7'1, (25 November) and day
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82 (7 December). Even though the sfudents #SL and #AN have achieved

almost the same scores, the time spreads of learning are different, which
produce different qualities of learning.

As shown in Figure 6.4, student #Io started two weeks later,

conditionally completed the first unit at d,ay 1,6 (1 october), and. then did no

fu¡ther work in 20 days. Unril day 3T (22 October) and day 41(26 O*ober),
he/she completed unit 2 and unit 3 respectively, and then again did no

fu¡ther work in 20 days until day 62 (16 November), only 24 days left before

the last day of the cou¡se. Finally, he/she completed other eleven unit tests

in such a rush within this period of 24 days with one conditional pass of
unit 5 at day 64 (1,8 November), and one voluntary cancel of unit g at d,ay TZ

(26 November). Helshe passed unit tests at a very high rate and just

managed to complete all the units by the very end of the course. Flowever,

he/she did not earn any proctor points in the course, which was probably

due to his/her choice not to proctor, his/her personal reasons, his/her slow
pace in advancing the units, or insufficient time to rnark tests during the

last four weeks of the course. unfortunately, he/she did not gain or
reinforce his/her course knowledge through the process of proctoring.

As shown in Figure 6.5, the class average performance regarding the

fÎequencies of test and proctoring by alt students without considering the

dropped students is plotted. The diagram ind.icates how an average student

should achieve throughout the course. From the statistics of the course, 61

students registered for the course and 5 students dropped out from the

course. when the course started, the number of the unit test generated

more than the number of proctoring until tests generated was more

was

than
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the number of proctoring until at day 14 (29 September). From that day, the

number of number was far more than the number of unit tests generated. It
is because each test requires to be proctored twice by two students. The

number of proctoring on the diagram is not exactly twice the number of the

tests generated because some tests are marked by teaching assistants or the

instructor. The two curves show the steady pace of advancing in the course.

6.9.2 Workload Dynamics

Figure 6.6 shows the frequenry of tests marked by teaching assistants

or instructor and the frequency of tests marked by student proctors. The two

curves crossed at the frequency unit s0 at day 13 (2g september) which

indicate that the teaching assistants or instructor ma¡ked most of the tests at

the first two weeks of the course. This can be explained that the students

must pass the units before being selected as proctors. On the other hand, the

curves indicate that almost all the marking was done by proctors near the

end of the course. It is because students were able to mark more tests as they

completed more units and credited more scores from proctoring. Thus, the

instructor was very busy in marking tests near the beginning of the term,

but had more time to supervise the marking by others and to have more

interaction with students as the course went by. The number of tests

marked (workload) transited from the teaching assistants and instructor to

the students during the course. At the end of the course, the number of

tests marked by students is six times of the tests marked by teaching

assistants or insfructor. It is understandable that a test is marked. only once

by either a teaching assistant or instructor but twice by two student proctors.

The workload transition is dependent on a number of factors such as the
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number of students, number of days in a course, and number of teaching

assistants. This relation shows the dynamics of the transactions, and

provides the foundation for a more formal study of course efficiency

optimization.
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6.L0 Problem of Supervision

Llnsupervised tests written by students outside the regular class

periods raises the possibility of not learning the material well by using

unauthorized aid. several ways are used to deal with the problem of

supervision. Firstly, high-weighted and supervised mid-term and final

examinations are ensured that studenis need to learn the test material well
in order to Pass the examinations. Secondly, the instructor periodically

checks the performance of student proctors to ensure that these students

lea¡n the material well in order to perform adequately as proctors.

6.1n Sfudent Reactions to the Method

overall, most CAPSI students appear to react favorably to the

teaching method. Some of the positive comments mad.e on a recent CApSI

course evaluated by students taking it with teleconferencing were:

The self taught aspect of the course allowed. me to retain a greater
amount of the material discussed in the chapter.

You have to really know the material. If you do all the work you
should get a good mark.

It lthe PSI method] really makes you understand the material.

I found by teaching myself & rewarding myself for good grades, it kept
my interest up and urged me to go further than I had in many other
courses.

The chapter tests forced me to learn each chapter well. Therefore I
was more ready to write the final exam (and mid-term).
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You can get a very good mark - it's guaranteed, if you work hard !

There are no surprises or trick questions. you already have a pass
before you write your final exam.

The methods are concise and sensible. I felt I covered and learned ihe
material probably as well or better than any other method I have
experienced.

No need for babysitters or to pay for gas. can do course at own leisure
in privary of own home and still get feedback immediatety through
computer terminal. Can ask questions through computer terminal
vs. correspondence lwhere you] have to wait a few weeks for a reply.

I've had to work harder than in some other courses, but I'll also end
up with a good mark !

Negative comments were mainly focused on
absence of lectures and class discussions, and
required for the course. For example,

technical problems,
the amount of work

The weakness of the course was the delay in the arrival of the text
book and the delay in the availabitity of the comp-uter.

would appreciate a question and answer session with professor at
end of each class. A lecture or fwo would be nice.

I prefer at least some lecfures to help exprain some concepts.

Not enough class discussion or student/professor interaction.

would like a change in the system which arlows for some discussion
of the material.

Maybe a little more lecturing on the course might help.

It seemed to be alot of material to cover in the amount of time.

There is a great deal of reading.

-720-



The positive comments consolidate the previous research thar pSI is
a highly effective reaching merhod ([ShRSg2b], [KuKC79]). Mosr srudents

with the CAPSI courses completed rate the CAPSI courses are at least as

good or better than any other courses using other approaches and feel that
they learn better with CAPSI approach than with the lecture approach. As

well most CAPSI students consider the self-pacing and. proctoring to be the

major strengths of CApSI.

The negative comments point out the deficiencies of CAPSI courses,

which should not be difficutt to correct. With regard to the computer

equipment, it becomes more convenient that most school divisions with
the equipment generously permit it to be used for college and university

courses in their communities. Moreover, home computers or office
computers with permission to be used in course work are other sources of
the computer equiPment. The course textual material can be immediately

delivered by electronic mail once the equipment is available.

Regarding to the absence of lectures, the students should be informed

and explained beforehand that lectures will not be given and the reasons for
this, because students often tend to equate teaching with lecturing. The

reasons lectures are unnecessary and achieved in other means are:

L. CAPSI uses well-defined study objectives with minimized

darification in order to master the material, and

2. students can inquiry and discuss the material with the instructor and

other students through computer facilities of mailing and messaging.

If it is really desirable, audio- or video-taped lectures could be mailed to
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student and occasional lectures or discussions could be even provided

through teleconference equipment.

Regarding to the amount of course work, most students seem to

understand that a good deal of work can virtually guarantee a good grade

with high quality of learning. Sometimes, it is easy to overestimate the

amount of student work, but an insh'uctor with previous CApSI experience

can set a reasonable workload for students in a cApsl course.

6.L2 Costs

The University of Manitoba Computer Services Department provides

free of charge computer equipment, computer accounts, and computing

time for students in a course to utilize the mainframe computer by the

recommendation of the corresponding academic department. As a result,

no comPuter or equipment cost is required to offer any on-campus course.

An off-campus CAPSI course can be offered at no greater cost than a

standard teleconference with lecturing approach. CAPSI can be invoked

elsewhere in Canada and the United States through computer networks,

such as Datapac; the costs of the Datapac connection is assumed by the

university. Moreover, no charged long-distance calls to Datapac ports from

anywhere within Manitoba are provided by the Manitoba Telephone

systems. Flence, long-distance charges for the use of cApsl at the

university are nil within Manitoba, ând nil or minimal outside Manitoba.

Even though long-distance calls are charged for the teleconference when it
is used in conjunction with CAPSI, the cost is certainly less than the one in
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a standard.teleconference course because CAPSI course does not require as

much lecture and. discussion time as in a lecture course.

The CAPSI is also economical because the way student proctors from

the course are utilized. Indeed, one instructor, possibly one or more

teaching assistants to help out in the course, can teach many more students

without sacrificing the quality of learning than any other instructor does in
conventional courses. Finally, a cost formula for calculating the total cost of

on-campus and off-campus courses using cApsl is formally defined by

Pear and Kinsner [PeKi87].

6.L3 Summary

The five-year exPerience with CAPSI suggests that it is a powerful

teaching method with wide generality. Although by far onty psychology

course has been taught, there is no reason that it could not also be

successfully used with other subjects, just as has been the case with pSI.

This chapter describes how cApsl is used. for on-campus and. off-campus

education, how the students perform in courses and react to the CAPSI

method, how CAPSI can be generalized for virtual classroom, and how the

data obtained in courses is analyzed. In the analysis of data, different

performances among students and the dynamics of marking workload

between instructor and proctors are discussed. Finally, the cost to offer

CAPSI on-camPus and off-campus courses is described. In the following

last chapter, the conclusions are drawn and recommendations are suggested.
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cF{.a^trTER Vn

CONCTUSIO¡{S ^AND RECOMMEND.ATTONS

Over the past five years, the experience with CAPSI suggests that it is
a powerful teaching method with high versatility: it can be used in a

number of different ways in a variety of courses. Base on the experience

ihat CAPSI has offered a total of.26 times and taught an approximate total of
700 students at the University of Manitoba, CAPSI shows considerable

promise for effectively and economically delivering on-campus and

long-distance education. In addition, CAPSI eliminates the spatial and.

temporal restrictions of both on-carnpus and off-campus education. CApSI

can be used not only in a physical classroom, but also in a virtual classroom,

with no scheduled dasses and specific location. Thus, CAPSI can contribute

to the formation and operation of virtual campus.

The success of CAPSI is due to the explicit incorporation of
engineering concepts and behavioral psychotogy. In keeping with the

engineering approach on which it is based, CAPSI is conceptualized as a

modular approach to ideally incorporate other effective devices or

procedures that complement to CApSI. Furthermore, CApSI founded on

the concept of behavioral and applied psychology is rooted in the system of

learning-reinforcement theory. In cApsl, positive reinforcement is

immediately, frequently, repeatedly apptied to students and proctors

throughout the course to achieve and reinforce their successes of learning.

As a result, CAPSI brings io the forefront a number of commonalities

between engineering, behavioral psychology, and educational psychology
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thus indicating the potential for fruitful cooperation between those three

fields in order to develop a unified method for teaching and learning in
diverse areas.

CAPSI is a technotogical educational innovation in which
technologies are utilized and exploited to the fullest. Engineering is most

characterized by the utilization of technology. CAPSI utilizes the

communications and computer technologies. Since CAPSI is a

highly-structured form of communications, CAPSI exploit the computer

communications technology for structuring and facilitating the man-man

interactions.

Moreover, the utilization of computer technology assists CApSI the

functions of communications, management, measurement, quality control,

and research. With its well-designed research database, CAPSI provides a
complete and readily accessible record of all testing and marking
interactions in the course. Thus, cApsl makes possible to thoroughly
monitor, analyze, and evaluate a significant portion of the behavior and

learning in the course.

In conclusion, CAPSI is a powerful technological educational

innovation. Also, cApsl has demonstrated its novelties and

improvements over its ancestor PSI. Realizing its fult potential, cApsl is
advancing the technological innovation process of education.

The research done and the conclusions drawn from it
to education and engineering. cApsl is the product of the

are important

collaboration
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1.

2.

3.

between engineering concepts and software engineering io improve the
educational instructions especially the personalized instruction of boih
teaching and learning' Since CAPSI is still young and under development,
it has many areas to be further improved and deveroped. The following
areas are recommended to do further research and d.evelopment:

To conduct systematic research on the effectiveness of cApsl lpeKigz].
To formally study of the modelling, parameter estimation, and
optimization of the dynamical educational process from the research

data obtained in courses lKipegga].

To study how to enhance the stud.ents' learning and long-term
retention of the material in a given course; such studies could utilize
concepts from control and automata theory, including fuzzy and
probabilistic automata, recommended by Kinsner and pea¡ [Kipegga].
To allow stand-alone implementations of CAPSI lKipegga].

To exploit all aspects of computer communications technology such

as on-line databases, bulletin board systems, and computer
conferencing systems lKipegga].

To develop an authorizing system ([NATA81J, tpeKig7]) for
generating course material, study objectives, and test questions.

To create a knowledge base using the recent approach of knowledge
representation and knowledge engineering for intenigent tutors
([WootBZ, [PeKi87]) to assist in marking tests.

To develop a simple naturar language translator to alrow
international use of cApsl in projects such as the commonwealth
University and CIDA educational activities.

4.

5.

6.

7.

8.
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FtxED oEc(?,3),
FtxEo DEC(?,3),
PICTURE '999999.,
clü18(? )j

FtIED BtN(31 ) tntT(20@)
ctffiR(2000 );
Fr)Go Btil( t5) tNtT(too);
cqrÏRotlEo,
clfrB(7),
FrxEo DEC(?, 3);
FIXED BIN( 15);
FtlEo Btfl( t5) tdtT(200);
CONTROLLEO,

c¡nR( ? ),
ctHß(30 );
Fr)G0 8td( ts) tNtT(t I );
BtT(t) tÌtfT(

t)ü_
DCL

(LST\D,LSTUtfiru)
I PttÐx(LsTtÐ)

2tD
2 PRûCTOR

5ÌEtO
(LST, LSTtfi!ßE )
I ST(LSI)

2lD
2 tffitE

L-TST
qJTSTtrIO 

I NG(L-TSI )

flcL
ocl-
¡)cL

ocL
flcL

flcL
DCL

frcL
æL

ocl-

'0.8,' t.8,.o'8,. t.B,.t..8,.] 81'O'B'. t,8,. r.B,, r.8,' t.B);L-SPEC
spEc-rD(L-spEc) :Hå?ri'ÌÍl;¿ 

rNrr(s);
' Ir}sT',' TR.,'EDIT"'8I.L','I6RXEß, );
l--fsT
psc(L_psT) F|)GD 8tN(t5) tNlT(4).

_lI 1I 
r3._:' Ê'rfr ILæLE., r"r r:ffl#:¿ I 

l#;;;,r..,,
ïSC(L-TST) C¡RB(¡) tNtT(
_ lNlTlñ_ ',' ra I Tt dc 

" 
.floT 

1S I T trlo., . NO nffiK vET., . or€ pÊss.,'oÌË FR¡L','BEsruDv.,.o-nffiK )t/ c.,. r_pnss /t ci,.¡_rarL /u c..
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'G-ruÈ( 1.t/ 2C');
DCLLGLTT(t3) ctffi(2) tNtT(.R+.,.R 

"'È.,B*"'9 
"'B-"'c+"'c 

.,,c-',.tÞ".0 
".O_".F 

'r;
llCL TÊs FtÆO BtN( tS) ¡1T(O);
DCL TR(f)) cl|ryì(?) vffiYtNc;
DCL (DRTE, T I IE, LET6TH, SIBSTR, tÆR I FY, ffi , ¡Pf), IÐihÐ ) BU I LT I d;
DCL (TRtrrSLftIE,[d]Ex,uttspEc,otts(x.ScE,ËPERT) BUtLTtd;
DCL (8Oq-,STRI]re,PLIRETU) 

BUILTIN;
DCL TST_| F|ED B|ll( t5) [ttT( I );(rcL IST-Ì Ftlco Btn( t5) [ilTt2);
IrcL TST_ìT F|EO 8tN(t5) tilT(3);
flcl. TST-.RO FIED Bnt( t5) [ilT(4);
DCL TSTI| F|EO 8|]t( t5) [ilT{S);
IrcL TSTI2 FTIEO B|lt(ts) |lilT(6);
flcl- TST--F3 FIEO Bllt( t5) lfltT(?);
DCL TST-CBO F|ED Brt( t5) tñtT(8)j
IlcL TSI-¡RT F|ED Stlt(ts) |lilT(g);
DCL TST-.CB2 F IEO B |lt( t5 ) tHt T( to );
tlCL TSTJR3 Ft)€D BtÌt( tS) tNtI( I I )j
DCL PST-I FtÆD Btn( t5) tïtT(t);
flcL PST-Pñ F|EO 8m( t5) tÎilT(2);
DCL PST-fTffi F|ED 8tìt( t5) tntï(3);
flcL PST_-P FtxEo Btn( t5) tiltr({);
DCL l-TESTtllt FtÆD 8til( t5) tfltT(gg);DCLTFUE BtT(t) tfilÏ(.r,B);
DCL FRLSE BtT(t) tNtT('o.8);
ocL $l(2)
DcL cQ(2) :ffilii iiiil:::,:l:i:
DCL ffiSP F txE0 B t¡t( t5 );
DCL P80F cttffi(8) Wñflrs tNiT(.PEffi');
DCL PAEFIX
rlq- rsEnrrls 3ffi1å3.ffit6,
DCL (RE@RO,ECOflIÌ2) ctffi(5to) uñRttts;
DCL Ll¡E Ctffi(2s5) r,n6ylt6;
DCL RSTYTnE ptcTUffE .999999' tNtÏ<too);
DCL tSTl¡tTHtN ptcÏtÆ .999999. tdtT(too);
DCL EOtß18 ptcTuRE '99{¡990' tNtT( toooo);
DCL qrRTllE PtcTtnE.ggf¡gf¡g.;
DCL CI'TOFF PtcTtÆE ,99f)9f19.;
DCL q,RDÊTE Crffi(6);
ocL o'TTDRTE ctffi(8)j
DCL IFPEßCRSE ctffi(26) t]ilT(
'ËcfEFOHt\KLISÍ¡F(IflSII¡¡{XYZ' );
trcL LqÆRCRSE clffi(26) rilT(
' 6cdcf9ùr i j k I or,opq¡ttrtroxgz. );
DCL (BEL,8S,6F,Ot|) ctn8(t);
/Bs*r*#**+æ lfi I N pflo€nní r**rH++*¡ù+*sr#*++s*Þ/
cß_L tdtl;
cÊ-L s€sstoÌt-¡oflTRll;

,/+r#+û{{êÊ*+++{stûtæ+*+{**+*{++**{4r+sÐ+*+r{+*æs*&+ /
, 4/

14 THIS PRæEIIJSE IS THE LO{EST TIUEL TEtrIIIHL ITFUT ry/
I* ßOUTIÌE. TTE PRMIÉTEß CIII IS FILLED I¡ITH L 4/
/4 C}ffifrcTEBS FBGI THE KEYAORRÐ I+IE}I THIS BO.,TINE IS È/
14 Cfr-LED. ßLL Lq{ERCRSE RLPHæETIC CTNRRCTERS RE 4/
I4 Tß&ISLñTED TO T,PPERCñSE BY THIS SOUTITE. 4I

14 
4/

/*s*sÊw#**s+*+He+s+ry*#ry+**#{s**oo*oooo*o*o*oooï /
TC,ET : P8æ(C tN, L, pmtECT );

flCL Clìt Cfffi(Ë);
trcL L
ocL pnorEcr 5|ffT,?'nt't"
trcL I5o C6ftfl(Sq);
frcL BS52 cHffi(s2);
frcL c6()
rrcL c,J) Fffiáu8k,,r,,
Gt EI{}FtLE(S\6llr) BEOIfl;

TsOs";
CLOSE FILE(SYSIN);
OPEÎI FILE(S\rSIN);
PUT FILE(SYSPaINT) S(IP,
EN);

IF (PflOlECT) TTE}I DO;
BSS2.flEPEâT{BS, S2 );
C6O-REPERT( .ÈEte', 

t2 );
J-îloD(RfltÐ,5)+t;
trc l't TO 2;

PT'T F I LE(SYSP8 I IIT ) ED I T ( $JBSTB(C6O, I +J, L ),
SLBSTR(BSsz, I,L)) (R,R);

EN);
PUT FILE(SYSPRINT) EDIT(' .,SUBSTR(BSs?, I,L+2>,, I, >(R(L), R,R );
CRLL SCil(SIR Idc(oFF ) );
EÌO;

0€T FILE(SVSttt) EDtT(TSo) (R(so))i
IF (PROTECT) THEII

CflLT SCII(STßI IIO<O1I ) );
cltþsr9sÏ8(Ts0, t,L>;
C llt-TRndSLÊtE(C tN, tFpERCffiE, Lq¡EncRSE );

ElÐ; /{ ToET s/

/#W*¡þtSHS*4****t¡t+*{d*f û*ryH+*Ê+{+++*f Ë*Ð
lû 

õ++Y4tER+s*#t+*+++/

14 THIS PR{rcEDURE PNINTS TT€ URLUE OF R PRSSI.IO8D :,i14 RlÐ ERffiES lT Fnotl TtE SCEEñ. ql
14 4/
/û+ûtsr*+f {+*+æ*H+s+Ë**{#++++f +?r++4&r+$s*+ry++++*4 /ECtffiñSS:Pfl@(C I tt );

tlcl c Dt
trcL 9S8 

c'*ìß(t );

Bs&'ffÊPEflï{8S,8); clslR(o);

CßLL IPUI('PñSSltOflo: -'l lctfll l'-.,1>;
DELnY( toq¡ );
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PUT F I LE ( Sy€pR I ltT ) EO I T(BS, 8S8, . 8I*Otg¿¡üt,, 8S8, . oolõ{fixs,, Bs8,'H{lrt*eo"Bs8,,tncxeeß{.,Bss,. .><nr;
ElÐj /s EC}|(FRSS */

Iß THIS PRÍ}CEIXÆ ENNilS R 8Oq.EtrI (N.LE TBUE IFI4 TTE ST(IENT Tg.RffA PffiSGD IìI Pffi€IER CIDl4 IflICilES trí/ 6 TtE spEctß_ STI{}EIT mndrnsl4 ßECooiltzED 8V Tl€ SysTEn. (lE, [IST,ED|T,TR,ñ_L,14 tlffixER ),

/Eær¡t+**H+#{w*&H8E
SPECI RN-_ID : pßoc(cI D) ETtmfs(BIT( I ));

tlcL ctD clffi{?);
DCL I

trcL sPEc 51fr1,?'nt't"
SPEC . Ffr-SE;
DO l.l T0 LJpEC;

lF (SpEC_lD( I ÞClD) TÌ€fi SpEC-TftUE;
EtÐ;
BETI.FN(SPEC );

EM); .r+ SPECIRL tD E/

/**g#*Hr**r{#+*f #Bss+#r#*++ssù***+s+#*æ{#*û+** /
' rl
14 THIS PROCEDUtr TRKES T}E CIffiCTEßS PñSS€D IN COI,T RIÐ */14 ]$ITES TTIEÌI TO TI€ TER¡IITHL ffiTER SKIPPINS L LIIËS. 4I
' 8l
/*¡tsûg*H{E*tgry*+*äH+*rSË#*{W*&+*H&S*sB+HSSH*/
TPUT: PßOC(@UT, L );

oq_ L
D,cL cqr :,ff?"31n''"'
SÊI.ECT<L );
tsEd( I ) puT FtLE(STSpSDfi) EOtT(C(xrT) (cIH-( I ), â);
l+Ett(o) pul FtLE(SVSPßlllT) sKtp(L) EDtT(COrrT) (col_(t), R);
oTrËru{ts PlT FtLE(SVSP8|Ì|T) EDtT(CIXTT) (c(x-(t), sKtp(L_r), ñ);
EÌÐ;

EÎÐ; /* TPt T +,/

$tsPEc(TtÞ( (t5),0.8
T l-T I+SEED;
T2-(T l{ t3 lO72 )+T t;
S€EIÞsEED+T2;
ETUBI(SEED );

ElÐ; /* BtrÐ */

, 4l
14 TIiE BSIÐ PBæEfrure G€]ËRRTES R ßÍþDOII 32 BIT I}ÍTECEß +/
t4 Tl€ psJ€f)ontrü)qt TECûST¡Q{,€ usED ts R cqtgtñRÏtqt 6 s/
14 LlltEñ8 c$toflr€tfTtñ- trÐ sHtFT EC|STEB TEC]t¡ilQtES. 4l
. 4l
/++*w+#+H+++H*++r*{Èsæ+#**{*$*++*+s#ût*+&æ{&+# 

¡/,(¡PF IXEDo\,E8FLou ) : opzEßq) IU I D€ ) :

ßffñlD :PBoC RETUß¡|S(F tXED BtN(3 I ));
DCL S€ÊD FIIEO BIN(3I) INIT(!?) STñTIC;
DCL (TI,T2) FIIED BIN(3I);
SEÊD-69069+SEED+T I ÌtE ;

14 T}E CEIISRTÐ PßOCEDUffi OEN€RñTES R RRfÐOI ITITECER IN 4/l4 ffiñc€ l-Ltn H{tcH EXCLLÐES THE }tUt€ERs tN Q!,Q2,Q3. 4l/4 lT ls usED TO cEt€ßRTE THE (UESTtOlt tf,,l€Ens FoR TESTS+/t4 frûÐ tN Tl€ pnocTon sELECTtoll ÊLoontTrft 1¡HE8E tT ls 4l
Iö USED TO SELECI PROCTOES IF THER€ ffiE NOflE THfbI ONE 4Ilt l¡lTH lHE Lol€ST NTñBER Of pOtNTS. 4/

) I I srJSsIR(rrNsPEc(SEEO), ¡, t7 )

#*8S+&*#

/ûswû+t*#H**+*nrBH*#r+ç*s++*+++*{+++++È++++{++{+ûÊ++ /oElHRfÐ : PROC(L I n, Q l, Q2, e3 ) RETU$|S(F I XED B I N( tS ) ) :

flcL (Ltn,Qt,q2,Q3) FTXEO BtN( ts);
tlct. Rû€n FtxED BtN( r5);
flCL EQ BtT( l);
IF (LIN<2) THEN BETUßN(¡);
mEttstoD(Rtrto, L tn Þ t;
IF (LIits2) TTEfl ETURfi(8OEN);
E{l-TBt€;
DO HHILE(EQ);

lF ((Ro€N-Q|)l(ßoE}t-@)) THEN Do;
tF (ßcEN<Ltn) TlEfl

RG€n'flcEÎl+ t;

wsË$+ÞgsËF4#SAry+Ë*w++++*++++++ /
4/

ELSE
Ro€tts t;

ElÐ;
ELSE EQ{ß-SE;

Eþ;
RET(nö(BO€T);

Et{l; ¿rt oElffiÐ *./

/t**ÞÈ+**sæ*E¡û#+*{Èt

1HIS P8I}CEOTRE ¡.IR¡TES q,T TrE IGSSROE TTNT
IÃÄffiß }Iß \Ã,ST BEEII Nq}IF¡ED M TELETED.

RECJÍIJüJfÐ:P8@;
Cß-L ]PUT('ERROR IS FqJÌÐ IN I I STUD. IO, I );
cß-t TpuI('votn usEBtD Hßs.¡JsT B€EN tfi'OtFtED oB., l);
CßTJ- IPUT('YqJB STUfENÍ RECOßD Hre \ruST B€EN DELETED,'
Ctr.l- 'IPUT('TffiTISRCIIOI 

CffNCELLED. ', I );
Cfr-L ]PUT('PLERSE COIITRCT TO Vot,B IIiSTRUCTOS !'

ENÐ; /{ REC-}IO-.FqTHD Ë/

/4û*æ+ætÈf ++++*ry*+**+i+*++4r+t++++++st+*{+++++Ê+{++t++û4++ 
/

' +/
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TTE STI.ÐENT 4/
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4/
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, l>;
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ftls paocEDtnE ßEff)s or€ sTtÐ€tfT EC(no GtrJ€x IIE *l
STUTETIT IÍJIItrR III PffitrCIER CID. TI€ PffiRÌ€TER FCA¡Ð */
IS F€TUNÌËD RS R BOq-EÆI TRTÆ I/fi.(E IF TTE BECOru) 4I
coßR€ssP(hÐn*o To sïLtt)€ilT ¡RfËtER CtD l.lffi FothÐ. 4l

/+**+¡lûtaû{+#t+tÞs:ts*{
Eñ)--STIÆ : PBoC (C I D, FdåÐ );

tlcL ctD clffi(?);
DCL FOUÌÐ BtT(t)jqt KEY(STIEF tL ) FOtng).fß!_SE;
FqfÍ)-IR€;
BEß) M'LOCK F ILE(SI\ÐF I L ) I}ITO(STTÆ ) KEY(C ID );

ElÐ; ¡* ßERÐJTIÐ s/

lHtS pñ)CE¡XnE REñ)S RfÐ lntlEs 01€ sTlf;Eñr ECqD 4t
GII'ÊN T}E STT'TEIIT ¡f,rAER Iil StLO. IO. TtE PffitrETER *I
FOT'TO IS ßENNTËD ßS R B(XLEtrI TRI,Ë IJRI-(E IF TI€ ECffiD r/
confEssPqÐtno To slLrÐEnT NLTAER CID ttîs Fq.sÐ. 4l

/**þûE+SrS#+s*Ff
R€tr)-STIÆIOCK : PB@ (FOlfË) );

TrcL FOUI{) BIT(I);
Ofi KEY(STU)Ft L) B€0t ìt;

FOttrIÐ.Fft-SE;
cRt_L BECiO_FO,,M)j
EtÐ;

F(Rh{ÞTR,'E;
REff) F I LE(SftÆF I L ) I NTO(STI,Ð ) KEy(STtÐ. I O );

Elg); /+ REtr)JTto-tæK +/

. 4l
t+ THIS PAOCEDI,nE ßEISITES TTE STI.ÐEIIT RECÍND RSS{EI- ry/
¡+ RTEO I{ITH STUÍEIIT }fl¡8ER PßSSEO III CID. FCAfÐ IS TH€*/¡* æOLEßI I,R.I.E ffiNNTED TßIÆ IF TTE RECGO IfrS F(x,N).*/.+l
ltt*+#t*{#8+Sû4*ryÈ++*tr+s*w***F*H*+*H*#+æs{#ü+/r
tFOflTE-.9TtÐ: P8(E(C ID, FqåÐ) ;

tlcl- ctD clffi(?);
T}CL FOUIO BIT(I);
6l XEY(STiÐF t L ) F(EhS)-F8|_SE;
Fo(FÐ - TRÆ,
RE]E I lE F ¡LE(STU}F IL ) FRÍIfI(STI{) ) KEV(C I O );

ENÐ;/$ WmTE-sTiÃ, +/

/s8w+Frgg+#*w{sH*W+æt*#+æ*#{ar,0s*È9ffi {4#+EË /
. 4l
14 IHIS SOUTI}E CLOSES TTE FILE OF T}E STSTEN. ÈI
I* IF SOIG ffiCOflDS ME LOCKED BY trK)IHER TRSK, T}EII 4I
l8 Tltg EffioR coî{ilTtoil UILL 8E BA|SEO. tF s{¡, t}ELRv ñ 4t
14 t+ilLE RND TRy TO CLOSE TH€ F|LE RCRttt. 4f

14 4/
/{S#ryS++H#û¡F}*#+*Éâr*rSûæw+*{**s+#*{
clos€Jl LE: pR(rc( r$.rLE ); 

'-+ww4*ry*ÈF+#{#{Þ+s**++qË/

DCL ITtrILE FILE VffiIffiLE;
@I ERR}R EEGIìI;

ÍELßY( IO );
C,OTO Rcntil;
ErÐ;

ñ6111: CLOSE FtLE( llF tLE);
E1{); 7* CLCSEJTLE +/

tÞ***8$#t¡þstæ{wss#**/

/*¡tsÈ*s¡tsûûFt#r#Ð

THIS HXJTIIE RCCEPÏS ß O crffiARCTER UÊ-IÆ rePRESEfiÏINO T'
ñ TllË RS tffiñss RtÐ REIUSnS Tr€ StrtE TtnE ufl-uE t¡tTH 4/
Tll€ }KXnS, n I Ìf.,lES SECO]ÐS SEpÂffiTED Bv COLOÌ|S. tH : lsr : sS$/

/rss**îgF*æt&t**E
SPffiRIE:PßoC(tnRIE : PßoC(I I t€ffi ) RtftHflS(Ctfrñ{8 ) );

frcL IIINERßO ptcrlnF .c
ffiTtff (qasTR(T I tlERffO, 1,2>l l, :. I I qrSsTR( T I úEffiC, 3, 2 ) f I' :' I lsrBsrß(Tlt€ffiG,5,2) );

EM); /+ SEPffiRTE */

/f {**æ**sss{*#+æ{#*asûs4s*++*r*4*{*+ /. 4l
/* THIS ß(E,TIÌ€ TÍKES ruI IîITEG€8 R¡Ð ßETURÌTS 4I
/s Tl€ DIOITS OIC-V. 4l
14 4l
/Ë#+Bt*s+*t##**+s**s+*{*ãr+{ü++#t$+4,/.

CÐlfßESS : PBOC(¡i fl ) ET(n$S( CfifH( t5 ) rJRRiv I NO );
DCL ¡ntrl FIXED BI}I( 15);
æL SIRmfi Ciffi(tS) ilnflytÌ6;
SïBmJñ-run;

_._ffiTLfit(s€sT8(STfiÐfltlt, wß I Fy{SIRrfl.Ft, .' ) ) );
EO;

PrcT\BE '999999';

. 4l
/ü ïHts ßqrTtnE Tft<ES Tt€ 6 .ototT oflv_TlllE Vfr_UESs/
/r SEPRESEÌiT llt tÐfüütt R0Ð RE-IUfiñS ñ UR-U€ t]HtcH Þ/
l4 ts Tl€ sw oF TIE DRr5, Hqns RÌÐ ntNrTEs. 4/

4/
wÉæs&&4${/

14 4l
/f æ+sÞæF*Srästwt&*+*B+++r##*#+w{+*sry /
NÐTD : PtrE(ID t, TÐ2 ) RSf LnnS( p I CRIBE. 99Ç999. ) ;

flcL (TOt,TtÌz) PlcT(nE '999999.;
flcL í,cnffiY) FtxEo BtN(t5);
flc|- (Ix), lft, lËt ) P tcTWE . 

99 . ;
I ¡SiÆSTß(ï¡ 1,5,2 )+SUBSTß(TD2, s, Z ).
m-ilÐ( l,60);
cffirÞt/60;
l -SLþSI8(TO t, 3, 2 )+W9gT¡1¡Ot, 3, 2 )+CRFflVi
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t$l.tÐD( I ,24 );
CRRßY- | /24i
| -STBSTR(TD t, t, 2 )+qtsStB(TD2, t, 2 )+cÊffiv;
DfÞt;
RETW¡r(DOl llstllffir;

EN); ¿x ÐOTD s/

/****+*+æ*Í.*¡ù

l5 THrs Ro{rïttE Tñ<ES Tt{¡ 6 DtCtï mv-ttt€ rrff-ws:,
REPEESEilT llt [x]!*fi a$ REnn$ ft vfl_tÆ, *t
TIE CrBTRfrcTtoil oF T¡n Fntt mt töitq tõ 4l
fl-l{R\€ oßERIER Tt#t iln. 4l

ST BIO : Ptr)C (TD t, m2 ) RETmtrS(p I cnnE' 999999' );
DCL (rot,Tm) PtcI[aE.99fxn9';
DCL fl,CffiV) FtxEo Btfl(.rs);
tlc|- (oD,tfi,Hfl) PtcTlaE .99, j
l-SI.ESTR(TD t, S,2 )-SrÆSIn(TD2,S,2 );
tF í<0) TlEd DO;

cRRnÞ-l;
t-I+60j
EiÐ;

ELSE
ÇffißFO;

lùl- l;
| -CffiV+SUBSTR ( tD t, 3, 2 )-S(ASTñmD?, 3, Z ) ;tF fl<o) TrEñ I)0;

CñRfl\Þ- I ;
l-l+24;

EÌE);
ELSE

Cffiß\r-o;
ÌsÞ t;
I ECffiY+SITBSTR( ID t, t, 2 ÞS{tsST;Ê<mZ, t,?> ;fxÞt;
BEÏ(BN(Dol lnHl lr$);

Elg¡; /* SJBID */

/*F*ræS**+*ct¡û{s+äÞ

tlcL ctD clürtn{?);
GI XEY(LOOFIL) EEGId;

oflI rem_-srtsPloq<;
SYSP . l{_(rcßEC-SrtSp . i{_OGREÇ- t;
CñLL $MTE-SVSP;
Cfr.L TN'T('PLEffiE CO$IRCT TO YO(ff INSTRIETffi I,,I);
cßt-L TpuT(.TlE LOG F|LE ts Fl¡-L Rtll NO R€COSD Ctrt ffi .l 

I't$tïIElt (}t tT. ,, I );
Cfr.L TR.IT('T}E LOG FILE IS IËEI}ED TO 8E ENLRNCED I', I);
o0To q.rTj
EtÐ;

CRI Eru-SVSP-!OCK;
SYSP. M-o€REC-SYSP . t{-OmEC+ t;
CH.L IPI}ñIE-SYSP;
ßEtr) F I LE (L@F I L ) I NTO (LOGßEC ) KEY( SYSP . TS.OOREC );
LOOREC. 0ELKEY'(O )' O, B.
LOGff€C. TYPE.IRÊIS,
LoûËC. CT I ñ€.CJBSTß(T I ttE, t, 6 );
LOGREC.StfÞcto;
IF (TRtrtS-' 2' I THAttS-.3' I TRßts-' 4. I tBßts-. S, ) THEN rrc;

LO€REC. IS-TST_| ,
Lo€REC. PS.pST_t ;
L(reßEC. tD-' ';
LoûaEc . ud I T, LOOEC. q t, L0GR€C . Q2, LOGREC. Q3, LOC,8EC. Tp,

LoOBEC. Pp-O;
EÌÐ;

ELSE DO;

LOGSEC. TS-sTtÐ. TstRTE,
LoOflÊC. PS-STI,D. pSTñTE;
LæflEC. tD-STiÐ. tD;
L0OffEC. ttt I T-STtlO. l¡t I T;
L68EC.Qt-Sltto.Qrj
Lo0REC. e2-sTW. e2;
L(rcßEc. (p-sTrÐ. q3,
LooflEc. TP-strÐ. TEST;
LOCREC. Pp-SIW). pAoCTffi ;
EÍ¡;

ßEI8 I TE F I LE(LOGF I L ) Fß(FI(LOGNEC ) KEY( $\ASP . TÍLOGEC );
o{rT: j
EN¡; /Ë L(F t/

TH|S PrcCÊtXnE BUtLflS f,sÐ latÏEs R LOt RECInÐ.T]€ CtO 8t
tro TRRilS pffinû€IERS tÆFll€ TtE sto frÐ TtpE FtELI]s To +/
BE }NITTEX I+IILE T}E ËST IP T}E FIEU)S OF TTE LOO ëI
ffiE GLEtrEO Fß(rr IÌ€ clrffiENT Uft_LES Dt Tl€ sTtÃEllr 4l
æc(nD.
Fffi R TESCRIPTIOÌI 6 îI€ LOO REC(NO FIELOS SEE T}E RFJ'
ERff€E ffrtfl.trL. 4I

LOc : PBOC(T8ÊItS, C I D );
OCL TBtrIS clffi( I );

TH|S PflocEfx,nE ts cfl-l-Eo $.!EN II.I€RE tS R SEntotrs 4f
tltoottstsTtrEv lll T]E tilTEB$fl- 8EC{)flDS. Èt EmoB N(,rlEER *./
TEFIIËD IN TTE TßLE BELq{ IS I.IBITTEN TO THE TERNIdfi.. S/

Eß'On Cflr.E LOCRTTO' :j

*#t¡¡++*s{s&*ffi Ëæâ4ûS*SW{êwB4#+ 
/¡
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I4 PRæT6 SELECTIOT 8Il4 3 sEcoNnfly lD tþt Fq.ÐÐ. sEsstott coftT8o-, ëjlë nnfi( rEsr ëll4 4 STt[Eìfr ]ntTtr6 TEST trÐ sEsstolt coilTßq- 4l14 PBoCTß|¡Í¡ ßT TllE SßË TllË 4ll4 5 -str€ Rs ERtrn 2. sE$st$t ç(rfTRG_ tntn*/I* sELEcI STRTI1EIIT . 4Il4 6 -sTtffitfl ¡Rå88ß tÐT F(X¡Ð _sTuEttT LOOrt. 8l14 ? -strtE ßs ERmn 6. -oEtJßOcrSTñTlJs 4l
14 I -sßl€ Rs ERtrn 2. -GETJflOC.SIRTi¡S 4llö 9 -sRÎÉ ß ERRI¡ß 2. _cEIJlRff( 4lI4 IO -SPECIñ. STU)EÎÍT ¡q,AfS€R Îfi)T -GET-.ET¡ITJffiS S/
lÒ F(NfÐ. 4ll4 ll -sffi€ RS ERRÍn t. -sTRßTJESStqt. 4llþ l2 -sRfG ffi Effin t. {N) SESSl0ft. 8l
14 13 -sñt€ ß ER8fn 6. -€D|TJERSOÌH_ 4l14 14 -StrE RS ERROB t. {otTJERs¡olr{_ 4l14 15 -sfiûG RS ERR)ß to. {D|TJERslmnL 4l
l8 16 -strîE RS EßRfrß to. -cET_t$sTjnss s/l4 l7 -snllE ffi ERROR 6. -fDtT_OOtnsE 4lla t8 -sBG æ ERROß r. {tsT-sTtÐ 4ll4 19 -str€ m ERnÍn 6. -sEsstüt cotfTR{ì_,TESTs/l4 c$ËmTE. 8ll4 20 -s81€ ffi ERffOR 6. -sTnTE-Jtnc|l *t
14 2l -str€ æ ERtr)R 5. -sTRIE-JffiH 8llþ 22 -SË€ RS ERRfn t. +EnGrJIl$ 4ll4 23 -strË Rs ESRIB t. {DtÏ-svsp,ctffi6€ 4l14 IffiEStKX-oS. 4 |l4 24 -SRIE re ERSOR 6. _s€tfTEsT 4l14 25 -SRlË ffi ERflrn 6. -{ET_JffiK 4l
/**s*H*E*{S*ã*4æ+*{
I NIERI¡Ê--ER8 : Pß@(Et{.Ft ) ;

flCL Er{Ai FTIED BtN( tS);
DCL Cq.,T
R r stn I r6(ctxrr ) ED I r(' ** I ÌtrEtrffi- #f :åkr(R, F(6, o ) );
CR-L TRIT(CûIT, I);

EIO; /{ lllT€Rffr--Effi */

/**+sf sFrþtÉff **s+wry*+*ss*¡û{ÉûssÊ$æ+sû&r*#*+*+{* /14 4l14 IH|S ñ)uTmE cGtTßttts Tl€ cstil(xr coæ Ëq,,lßED TO 4l
14 IAITE R PEOPT TO TTE 'IEBIIIÎfr., GET R SIIIOLE CHffiRCTERS/14 ESPffISE BRCK ROÐ ]STCH TO N KIíX¡| SET (F R€SPOITSES 8I14 TTE PffitrETER IËS CoÌITRIIIS Tr€ Pn{IPT TO E LISìED, *I14 'T}€ PffifilÉTER ffi IS RTI RRMY GF SIITCI.E C}ffiSCTEß tJfr-IDÛ/
14 ESP0Ì|SES. R€TrJfl_ tS TtE EIUffr Ufi-rE: trt tNfEX DÍIO */14 TÏ€ BR ffiRv ttotcñTlÌto l{ltcH 0ÊE oF r¡€ ËsPoltsEs 1#}5s/I* TVPED IN. ßEIUñ- IS SET TO O IF ß BLtrË( Ofl BETI.IMI TNS r/l,t TVPED Dr. TIE pROCRtrt ]ilLL LOOP ßEQUESTTF R EESPOiSE +/14 qtTlL R t/fr-tD e€ tS I\tpED llt. 4l
' */
,/wr++g+#t*{+{{+*+f *+*+M{s{*#f *++ff 4#Sf *+s$*H+ff * /

GII€SP:Pß(rc(t€S, ffi, ET!ffi-, DEFñ]LT );
frcL l€S ClfrB(*);
trcL RR(* ) ctnß( I );IrL (ETrrfl_,ærRA,I, t,Lln) FtxEo BtN( t5);
tEL C(f|T Btr<t);
trcL TEre CHm( I )j
ColT . TR E;
RETVß- . O ;
Llñ E rsX¡Ð(ßR, t),
DO t&ilLE(CoilT);

TEIFd' ' ;
lF (ÍEFR|_T'.O) TlEn

cS-L Ìpurff€S I I R8(DEFflTLT) I lBs I I Bs I lBs I I 
. : ., 

I );
ELSE

cru-L IR¡TfiÉS, I );
cRI T0EÍ(Ige, t, Fßt_$E );
DO l-t TO Ltí;

lF (mil).TEr?) Tl€fl OO;
ffiTr#U--t;
OOIfTaFft-SE;
EÎÐ;

EN);
lF (lEtf¡' ') Il€N I)0;

EÏltfl--o;
C¡Ð|T-FA_SEj
ElÐ;

ELS€ 00;
tF (cofT) TlEd Do;

CRT.I- TPUI('ININLID RESPO}TSE, TRV RGRIN. ,, I );
EN);

EtÐ;
Ell); 7* !&llLE Ê/

EÌüD; /8 oET RESPq.iS€ */

/+&Ðas+***#+#*##+#4+${W*Ë+4*++v*Ë{*tw{#+ss+sËs /lê ql
I4 THIS PROCED(NE IS E)GCUTEO B€FffiE THE CONTROL NSNU 4/
14 ts DtspLfltEo. tI pßtdÏs TtE stoil_o¡t Bftto€B RN) pntnEs 4/
l* IHE CtfinTE. Tt€ pRocEqrEE tatÏEs ß LOO RECOR) ].ilTH â/
l* lnfutsrcTtqt TVpEr3
l4 

' 4/

/*Hwû*tseûû**Ë¡f*â*{s*{sûû+H***sr#w{e 
4 /

lll lr:pRlc; 
a*ry&w+q8*{s#++++/

fl0- J F¡ED BtN( tS);
CIF[]ñTE- oRTE;
OUfmIE- g.trSTß(cLffinIE . l, Ð I l' /. I I sUBSTn(qJSmTE, 3, 2 ) I I

' /' I lqr8sÏß(CLADflTE, 5, 2 );
CtETl nE¡STBSTß(I I t€, r, 6 );
cÊ-L TPl I('pERS{ttrË_ tzED SVSTEñ TNSTRIEÏ toN_,, I )i
CÊ-L TPUT('UÊRS|ofi 3.0 : sEpT t, t ?',l>;
cñ-L ïPtI(o{rlDRTEll., I lsEpRnnTE(cuRTil.Ë), t);
r¡tsPEc(BEL Þ' @ t0 I I I t. B;
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u,tsPEc(oFF Þ' qlæ I I to. B;
LNSPEC(oN) .'@oot I I t'B;
LfiSPEC(8S ) -' qrc tO I t0' B;
tþtspEc ( lÐfl( . lsJ-Efl ÞKn_( . I' B, tfËpEC (K)ßK. Hn I Fil ),, O t I t, I );
FETCH Wlfrl;
Cñ-L OVttRût(t{Ht(, 'fr_L(rc ', 'fþ¡tdÏFtLE; ., 'pæF-. I I

pßEF tx I | . ;,, . tlsfi¡ tÌffFtLE uq_{{K F Dso-ps, I I'LECL-72 B-KSIZE-72 TBK p8lltst SEc-t .ll
'ltllT.D|SK tElt OEL CIEL; ');

OPEîI FILE(ST(ffIL) EXCLIJSIIÆ WInTE DIBECT I.SSFFENEO,
FILE(WSPFIL) tPfnTE DIECT,
FILE(LOûFIL) Wf}RTE OIRECT,
F il_E(S\6 t lt ),
F I LE(SrfSPf, | Hr ) L ll€S I ZE( t32 ),
F I LE(TEST I II ),
FtLE$fitL|lt),
FILE( IIíTFILE) (A']PUÌ LI]ESI,E(?2);

fl-LOC P|îOX,ST;
lF (Fñtr|-' ')l(tNlEx(pffin,' ')4) TrEfi tÞ;

Cñ.L IR'T('IIWß-If' PRfltrETERS. 

" 
I);

cñ-L scil(slBüre(8EL));
sT@;
Eto;

rÞtNE{(Pñffr1,' ');
USEß I OS-SrBSTE(Pffit1, t, rt- I );
Fñßll¡St BSTB(Pffill, ú+ I );
ûIìT}E((PRßflI I' ' ,' ,>;
PffEFI X-SUBSTß(PÍMûI, I, tF I );
0O 1+llLE(USERtOS'-' ' );

o- t N)Ex(USen t Os l l ' ,' , ' , ' );
Tñ(TRs+ I ÞSiESTß(USER tDS, t, J- I );
lF (J+I)Lfl6IH(USEBIOS)) TtËN

US€RtDS-";
ELS€

I¡SEBI DS-q.ÐSTR(USEB tOS, \r+ I )j
lF (Tñ(Tffi+t )'-' ') 1LEfi

TRS.ïßS+ t;
EÌÐ;
Cru-L R€rÈ)JYSP;
lF WSP.SESSFIE"-C(Æ¡ìñTE Tl€fl fÐ;

cÊ_L LOG(.3" CrnffiTEl l " );
SYSP.SESSDRTE CWffiTE;
CRLL WIHTE-SYS;

EÌÐ;
ElÐ; /Ë llllÏ */

TIPDñTEJYSP: PflOC;
BEISITE FILE(SYSPFIL) FBOII(SYSP) XEY(O) ;EN); 7* IPDñTE-5YSP e/

/{s*üæÊ#&{#{s+*#**+Hff ù+f Þs?û+s4*+û+*È*Êw*++r /
14 THIS PH}CEDIJflE IS USED TO BEæ 1}€ SYSTEN PRRNñE-ÍER 4/

l4 4l
11 THIS PffOCEÍXNE ßE¡SITES T¡E SYSTEN FffiRf€rEß RECOtr)+/
ls tI ts cfr_LED ffirER RJERV tf,ÐtFtcñilqt to ß svsïEn Ë/
14 PrESftEfER. 4l
14 4l
/{n+ft+#++++s++t+w*+**s+*{*++++f ü#+{{*r+f**{++*s+rss*/

l4 BECor.

,/¡++{È+H+#++ûsûH
BEtr)-SYSP:PK)C;

REß) Ml-ocx FILE(SYSPFIL) INIO(SYSP) KEY(O) ;EfO; /c EfD-SYSP */

/ry¡Èù*+*+**Þssf s+æ*ËF*SW{H+ry++s#*ûû++
,4 

Fe'+rY+H4Erryr+ss+ryüËH+ryH+*t/

' 4l14 THIS PrcCEIrußE IS USED TO REtr) ffiÐ LæK T}E SVSIEN {/I4 PffitrËTER RECOru).
t8 

4l
' 4/
,/14æ*tHDHH+*r{û+HÈ+*+S#S&t*+û+#s+F{+Èr&*ü{+* /ßEtr)-SvSP-lOCÍ: pROC;

BEtr) FILE(SYSPFIL) ITITO(SYSP) KEY(O) ;$Ð; 7r EñD-Sr'SPJ-oCK */
/rtH+*t{tHt***t+Êw{sTs++*+{û*f +s+s+r++++++4+++**{ /
' 4l
lä TH|S paocEDtlRE cstTñttts tlt€ co¡flofi coDE REQUTBED+/
14 TO PBOIIPT T}€ TERÎIIIffL F6 fl STUÍENT NWBER RND Ë/
¡+ THET ECIEUE R REPLV. PRffiNETER STNPRNPT IS THE +/
18 ITFT'T STRII€ THE RO{.ÍTII€ ¡.IILL ]SITE TO THE TER- +/
I* NIINL RS R PRONPT. CID COTITRI}TS THE STUDENT 4/
¡¿ I'IUI'€ER I{HICTI IS WPEO IN. FqJNO,SPEC,BLRNKF 8RE {/l+ 8oq_Etrt I,RLUES RETURÎËD t{ltcH tNDtcniE tF Tl€ 4/
IV STITOETIT Îfl.lf8Eß T\PED IN lSS FOtnID IN TTE BECORDSû/
Tø ,I{RS R SPECIRL STI'DEdT I{f18ER (LIKE EDIT, INST ..+/¡+ .. .ETC. X}R Hffi WPED III RS ß Bñæ R€TUR}I( ft.L 4/
I* BLtrIK ).
t+ 

4/

/r+*Fw#+**s*+r*û{**æ+HrËrsûs{Ho"o*"u**"o***ooïf
CEÏ IO:PNOC(CI D,Fq,,}Ð, sPEc, BLffKF, STTfñIPT,D€FñTT,T );

fEL STlfRlfT Cttr(r);
trcL CID Clffi(?);
DCL (Fq,NÐ,SPEC, E-trtKF, ¡EFñ,,LT) B I T( I );
flcL I

F{EfftsfR-sE; 
FlxEo Eltt( l5);

SPÉC-ffl-SE;
H-tr!{FsFft-SE;
lF (lEFñtt-T-TR E )&(pßEF IXspnOF ) TIEî|

t}EFflJLTffl-SE;
IF (TEfñ,LT.TBI.E) I}EN

TX} I-I To TflS I*IILE(IEFAILT);
tF (pßEFIX8TR(TñS)) TH€fl

fEFflJLT-FRLSE;
EÌÐ;

w+{ÉûË{**eÈ+/
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lF (D€FRLT-TB(Æ) It€il txr;
CRLL TPUT(STTEBÌfTI I PRCrI X, 2 );
CÊ.L TPUI(STTEffPT,O);
Cfr-L TGET(CIO, 7,Fß.SE)J
tF (ctfÞ' ') Tl€d

ct[ÞPffiFtX;
EN);

ELSE OO;
cfl_L TPl T(STtpBpT,2)j
CÊ-L IGET(C ID,?,Fñ-SE);
Ero;

lF (CltÞ' ') TIEN DOj
H-tr8(F-TRdÆ;
Ëil,Hfl;
E1{);

tF (SPECtRL_tD(CtO)) It€n tþ;
SPEC-TRIÆ;
EnÆfl;
EN);

Fq.}NÞTRÆ;
cñtt RERI¡..STU)(C I D, F(xfÐ );

El$); /* G€T lD û/

14 ef
re TH|S pBocEIXtr COilTAtNS Tl€ c$fiffit cqE 4l
tt ßEQ{,'|ßEO TO Etr) lN trt tfiIEOEß FR{XT T}E 4l
¡+ TERntdRt-. tT BEnn$s R El]tffiv rJfi-(E tr T]E 4l
¡* clffßâcTERS TrpED llt RtÐ sTmEs td n€ 4l
Ì* PffiRfËTER lTtr?. 4t
T+ T}E BOOLERfI tJfl-(ES BEÍIJSED IlI ERR RTÐ B!-trT(F S/
T* IIOICRTE ¡I€T}ER TI€ IJßL(E TYPED III C(E,{-O B€ 4I
/S CSIUERTED CORRECTLY ßÐ IF IT Iffi TVPED III RS Ë/
Tg 8ME RETUFîI(ñ-L 8Ltrð€) OB M¡T 4I
l8 4l
/S+Hf BH*#t*{¡$+**ÈË*#{*Sû*ût¡þtr#,F tS*ÐS#Sû#+/
GET-I NT : PR(E( I TElf, ERS, BLftKF );

frcL ITE1P FIED BIN( r5);
T}CL (ERR,Btff{(F¡ 8IT( I);
TrcL TETEIN CHftB(?);
Oil COíERSIOil EG¡¡I;

ERff . TRÆ;
TErptt}' '0';
tTEÌf-o j
oNSq,rRcE-'0';
EtÐ;

Oll S IZE ERfl-TRtÆ;
ERn'fñ-S€;
BLRTKF-Ffl-SE;
I ïEltP-o;
CRLL TC,ET(TE¡E I N, ?, Fft.SE );
lF (lEnPlþ' ') Tl€d DOj

BLô}KF-TFRJE;
EïUflÎt;
EN);

(SIZE): ITElf-IEiPtlt;
ElÐ; ¿+ GEf ltlTË/

4ssræ{Erì++s$+t+{**++*w+*+ 
/,¡q 4/

¡* THIS PROCEfX,lffE LOOKS RT T}E TEST,PROCTOE,TERII ffNÐ ï/
T* EXRN POINT FIELT}S tr TH€ CUßBEIIT STUDE¡IT BECOffO 4/
Iq FOßNINO ñ Sr,H ßÌÐ PLñCITF IT ITI THE TOTRL POIIfTS 4/
¡+ FIELO. ffiTER THRT R ÌIET{ LETTER ORRTE IS CSLCULRTED+/
I4 RN) RSSIGIËD DEPÊÌÐINO OI T}E TOTñL POINT Vff-L€. 4/
14 THIS PROCETXJE IS CSLLEO EI.ERV TINE T1€ IüIRKS OF ß+/T* STUÍ}EIIT IS C}TÞIG€D OB T}€ T.ETTEß CRRÐES ITIRES}€LDS4/
¡¡ RflE C|{È€ED. 4/
' 4l
//*ss{æ*t*+sr**û*ff **rHg+*Ëf +tË{+r++rrE44+8*W+ /(rOS IZE ): TOTß-Jffi(S:PBOC:

flcL I

cft-L REtr)--sysp ; 
F IXED BIN( t5);

STUD . TOTft--STt O. TEST+SIUD . PROCTOR+STI D . TEBn+ST|._Ð . EXRn;
SïtÐ. LETTER-LCÈ I T ( t3 );
0O l.l3 TO t By -t;

lF (STtþ. TOTßL)-SVSp. LGTI.|ßESH( I )) Tl€N
snþ.LETÍER¡{_OLt T( I );

EN);
ElÐ; /8 TOIß- lff8Ks */

/*æ+wþÈ**ew**#+s+&f *+*#Ë*ì+wg{+*+H+*+ûûÐrys/
' 4/
14 THIS IS R SI.EROUTINE OF LISTINO O.'T TT€ STUIENT */l4 pRocTGs 0F Tl€ tNpuT sTLÐENT tO. tF fio sTuÐENT +/
lê PnocTons FoE Htn ts ñsstoilEo, THE STUD-PRæ ]illl */
14 REItßllS R FRLSE. PRTNT tS Io TURN OÌt On OFF 4/
14 ït€ LlSTll*o OF TtE SIUûENÌ pflOcTffi. 4l
, +/
/+Èûswû+**l+*+sF*#*S*+{***ìH+*4Vqrfi r#e+Ê+ëry/

STIÐ_PR0CT(BS:pBæ(Ct D, D tRECT,pB tNT, STr.tD-fBæ );
DCL CtD cHfH(?);
DCL (OtECT,pßtNT,sTr.D_PSoC) BtT( I );
STtÐ-fRfrc.Ffi-SE;
0ût EloFtLE(STUtlFtL) coTo EoF;
CÊ.L CLOSEJILE(STUÍFIL);
OPEII F I LE(STUF I L ) I I'IPUT SECAJEIIT I RL BTFFEAEO;
B0 $ilLE(.t.8);

ßEru FI[.E(SILÐFIL ) I}ITO(STUD);
I F ( (STtÐ. pSTRTE"f ST-f )&(STr.Ð. s I fÞC I D ) ) THEN Do;

IF (PRITIT) THEN
CRLL TPUT('PROCTOR HÂS TIOT ENTERED RESULTS

ll'useRlo:'llsTUD.tDl l', Mìt€: . ll
sTtÐ.Mll€, t);

STUD-fß0C-TRUE;
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EtÐ;
ElÐ;

E6: CÊ-L CLOSE.f tLE(STtffi tL);
rF (otEcT) Ir€lt

OFETI FILE(STIÆFIL) EXCL (FORTE OIBECT I,fiA,FFERED;
ELSE DO;

OPETI F I LE(ST(tr I L ) I TEUT SEQ(ÆIIT I R- BIFFEREO;
BEfr) F tLE(STUÍFtL) tNTO(STIÐ) KEY(CtD),
ErÐ;

EM); 7* ST\þ.]PROCTOflS s/

ïHrs pßocEfx.aE Ltsts fä-L TÌ€ LFsffi(Ð sTr.{EdTs
l+fi¡ ¡¡RITED otËR 2¡t HtilrRS.

FED I BECT: FflOC ;
frcL ¡€RfBt ctffi(3€)

'sTtÐ.8 tß18,);
t¡CL 1€R[n2 Ctffi(¿+O) ¡1T(.ISIITs 

GJ€STIOfIS TEST STRTE PROCTffi STRIE IIIIE,);
trcL CtD
rrcL (No{,æ08D, flH#'."*r*.,
cft-L TpuT(.LlsTm€ oF fl-L il€ UTSffiED ,ll

'srtÐEilTs $() pnssEo (¡{ÆR 24 HünS.., t);
ORLL TPI'T(HEROfl I I I rEffN2, I );
CNLL CLOSE-f I LE(STI'ÍF I L );
()PEfl FtL€(STUFtL) tlfuT sEQtEnilfl_ BtFj
0H EÌÐF|LE(ST(ÐF|L) OOTO EOf;
$t ÊTTEflTtori 9E0tÌt;

, OI RTTETTTIOfI SYST$!;
cß_L GEI_ESp('(c)oîtÏtfi(E 08 (QXIT :,

CQ, trSP, I );
lF (ßESP¡Z) Tt€N G0I0 EOF;

ELSE OOTO COÍT;
EÌÐ;

DO HHILE(' I'B);
CQIT : REñD F I LE(sTtÐF I L ) I tfTO(STrÞ ) KEyTO(C I D );

tF ( "SPECt Rt__lD(sTtÐ. to )&
(o{rTsIRrÐ tNo(sTlrD.TsTRlE ) )) -FEn 

Do;
Ê)OED.fEÐTD (STUD. BT I tf , ßED I FtËt );
Ì([{-SUBSIR(DRTE,5,2 ) I lCrBstR(T I rË, I , ¿t );
I F ( (ttqa<ruDED )&(q,8m(æfED, ttot{ ) } R€o I Btn ) ) ItEn

N(D{-(SttrStR(nq{, t, 2 Þ t+StÆSTn(nIþEO, t, 2 ) ) I I
stBsrßcfiH{, 3,4 );

tF (MI{)ßÐfED) TlËtt
CNLL OIE-STRTUS-OTT(C I D, FÊLSE );

EtÐ;
Ert);

EOF: ofl ßTTENItqt SySTEn;
CRLL CLOSEJILE(STUOFIL );

OPEN FILE(STLÛFIL) EXCL UPDflTE DIBECT UIEIF;
Elto; lç ffiDIRECT */

/S*+++**{*È*û+$W¡þûü&**+g+{*ûS**s+SÈ{++Ë{rHSË{É+ /l8 il
I4 THIS IS R SLAFÍX,,TIIIE OF ITE LIST STIÐENT SIRTUS +/l4 lT c(nfTßtils TIE @)E t{ltcH FoBtfrTS G€ Lt}€ 0f. 4/14 qrrPUT.
14 4l

/**{t*¡}+**+#*û++$iH*ÈÈs*+w+*s{s*ss*********uT j
OlË-5IßT\rS-_Ouf : pßOC(c I D, D tßECT );

trcL ctD ctfrB(?);
DCL DIRECT BIT(I);
trcL sÏr,Ð-fflæ B tT( I );
frcL q,T-IJIIIT PICTUE 'ZZ9':
ocL (qrT_Qt,ot T_Q2,O{,T_Q3) p tcïuFE . z2zg. ;trcL qJrt cHffi(38);
DCL qrT2 cHffi(4g);
qrT_Qt'#s(sTtr0.Qt );
o{tT_e2"lt8S ( STUÐ. e2 ) ;(Xff_Q3SS(SilÐ. Q3);
(XrïtssTü). tDlI , .IlsT\rÐ.nnflE;
qrÏz-qrÏ_f¡t I lqrT_A2l lour_e3l I 

. . 
I lTsc(sTUD.TsTRrE)l I' . 

I lpsc(sruo.psrRTE)l 1., I lsuBsTB(sil.Ð.RTr€, t,z)l I' /' I lstÆsIR(STUÐ. SI I tË, 3, 2 ) I I' :' I lsr.EsTR(sTr.Ð.RTll€,5,2);
IF (OUTSTR¡OI¡F(STI,Ð. TSTRTE ) ) TTEN DO;(XffJH I T-ST{Ð. tåt I T+ t;

cñ_L TpuT(qrTtl louT_$ilIl loJT2, t);
tF (sTtt¡.TSTRTE-ETST_T) TIEN Oo;

cfl.r STi,Ð-fROCTOBS (C I D, 0 I ßECT, TBLE, STr.Ð_f Roc ) ;tF (^SIIÐ-.PROC) rHE¡t
cß-L TpuT(.pBocTo8 SEL-ECTED tS |Ì}STRJCTOR.l I' ffi TR.,, t);

EtÐ;
ELS€ DO;

CRLL TPUT('sTtOEllT tS ]{EtT|NG ft TEST.., t);
EN);

EN);
ELSE TÐ;

(x,TJ,fl IT-STUÐ. UTI IT;
cñ-L TPUT(o{'Tt I louT_wtTf l0rùz, tr)
cfr.I. 'tpuÏ('sTtÐEtfI |tRs No iåfiffiKED TEST. ., I );
Et{);

Cff.L TFI'T(' 
"I);EN); ¿* q€-sTßTus-otrT û/

//tW"g*{SÊS*Þ*ûFûg4*#++{*+{+++{+s+*+ê+#+ær*/
le 4l
14 THIS IS R SI,EROUIIÌ€ THRT PROI'FTS 4/
14 T}€ I]ISTR'CTOB ON TR FO8 THE 4/
14 tËxÏ sTr,rfENT NJnSER TO 8E nffiKEO (3 ]{ROftG 4/
14 TRI&-S OR R 8ffiE BEIUffNI CRUSES IT IO TERNINRTEË/

rNtï(
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): TlEll PBOf?TS Htn FOfl R tffiX tfl Tt€ SRtË
NñNËß STltrÐIT PRrcTffiS ffiE PMIPTED.

ffRK-sTU):PßOCj
o66 co'nf¡d{Ðtlol proc€d'F@ oeo

Eto; /ry lffi-sTtÐ */

l4

l4

ïHrs p8æ€txnE ts TrE tfrÜt R)UTlrE lsilc+t :i
ffig-Es sItDEilT rBtr$ftcTt$t pßocEsst¡6. 4l
rHts RqrTtÌ€ Lqps sErrEnfr_ TrlEs cfr_Ln6 4l
lÌE SÏtÐrootlt s.asqrTn€ To Lællt Tt€ */
sTu)EffT. t€xT ffiIER Stclillto ofl TIE 4l
|IEXT STrrf nT IH|S R(l,Ttì€ Lq)KS ßT HtS 4l
InTERtñ- STâTE TO flEtEnnttË t$tcH pnoffTs +i
RßE PBIÌITEO. IIG ffiNRY CßS€-T8L ¡S USEO TO ,/
fETERIIIIE I{IICH OF Tf€ IfNEE R,TEffûIRTIIÆS */
G TTE SELECT STRIEÌËÎIT IilTERIffi- TO IHIS 4I
ßouTt¡€ ts ctþsfll. (tË f!-TEtrüTtU€ ts THRT */
TltE slLrÐEltT rHs ¡Ð urffi¡(ED TEST trÐ rE 4l
STfiX¡-O 8E PHXfTED TO GEI€RRTE TI€ ]EXT O}€+/Ï}€ lgT Ê-IER¡nTtrÆ ts Tft<Ell tF Ì€ lHs 4l
G€ÎËRRTEO R TEST zuT Ifl}T SEI.ECIEO PR(rcTOflS.*/lt€ IHTBD ñ-IEFilTtræ ts 1Ì8T t€ l6s BEEn */
SELECIEO TO P8æT(N SOIGOI€ ELSES TEST ñrÐ *7
fE If,'ST N{H EñTEB Iil T}G ñRfr(. TI€ MN.Pß(rc Ë/
ttrtñ8l-E tS sET TO IRIE tF Tr€ cunnEtfr 4l
SÏUETIT TNS BEEII SELECTEO RS R Pß{rcTG BUI */
TT€ TEST l€ }NS B€EII RSI(EO TO PSOCTEß IfiS */
R-8EæV 8€E¡t Îffi(Eo 8y TIG D|SIRÆTO8 ffi .-¡
Ìns BEEN CfltcFrrFn. TH|S CflrsE Tt€ sÏtfEltT Êi
LOOIII PROCEÍX,,Ë TO Ë SKIPPED T}IE fTEXT TIÌE+/
ÏT$q.,GH T}€ L(XP trÐ fl-L(ì¡S TTE C(ßff€}ITLY +/
LOGGED III STT'Í}EIIT TO PERFffiI trþTI€R TVPE */G TßtrlSæTlOll . 4l

4l

fHwû¡t4*+û{þtstBs/

cfl,L STUO-LOO I N(C I D, Uß_ I D );
lF .uñ_tD TtElt BETr,rRtt;
tF (CtD-.|NST') tHEÌt 0O;

CRLL ßEDtEcTj
CffLL Tlflft(JTW);
M)TIffiKEa-FRLSE;
EtÐi

ELSE lF ((clfÞ'TR') I (CtD.,tfrRKEß.)) TiEN DO;
cflt_L tlßFK.sTLtD;
NoTltffiKEß.FñLSE .

EfiO;
ELSE DO;

CRLL P8 I NT-I NFO(FOLflO );
IF (^FOU¡{¡) TTEII GOIO ffiPERT;
EtÐ;

EIID;
IF }{IIIIRH(ER IHEil fXr;

tF (STIÐ.PSTRTE--PST_P & "Ìf,JLL-fnOC) THEN t)0;
CRLL GET.fROC-5TñTUS(FOUTÐ );
IF (^FOUN)) T}ËN OOTO EPEâT;
Elo;

NULL-fßoC.FRLSE;
Cru.L BERD-STUD(STUO. I D, FÍXJIO );
lF (-F(NÌÐ) TtÊN [lo;

cff_t Ëc_ìtofoutÐ;
GOÏO SEPEñT;
ElÐ;

SELECT(CRSE-TBL( STUD. PSTATE, STI.IO. TSTñTE ) );l+EÌl('T' ) cfl_L ñSK_TEST; ÆTEST RSK+/
t¡t€N('P') CRL! SEL-ECT-PßOC; /{pRfICTOff SELECT s/
l¡l€N('n') CRN_L ¡lñfi<; ./finft( IEST+/
OII€B{|SE CRLL rtTEB}nLlffi(S); /*ERROB ä/
E¡Ð; /+SELECT+/
tF (-|{ILL_PR0C) IHE}| tÐ;

Cñ-L TPUT('OK TBS}ISRCTI$I COIPLETE. 

" 
t);

CÍH_L rpUI(.EdOtNO RT: 'I I

SEPffiRTE(SU8ST8(TI IE, I, 6 )), I );
EtÐ;

ELSE
GOTO ßEPEñT;

Ert,D) 14 lF 4/
/r Loûtc8l- EtÐ oF sEsstqt coNTEoL r/

/*H*¡Ê{tÞ+*+H+t4H+**++++++8++++*++/
/4 4/
/4 ôSKS FO8 TEST OEI"EßRTION 4/
14 4/
,/r#sHW{r{t+{++++ç*rû*+s#++Ëw+*4f /
ffiK_TEST: pFOC;

TrcL TNSG CHffi(22) INIT(.GENERATE 
TEST ON UNIT ,);

ocL Tttso2 cHffi( t9) tNtT('(Y)ES,(fl)o? :.);

frcL (BLtrr<F,FOUrÐ,NoTltñffiEB) 8tT(t)j
T}CL CRSE-IBL(LJST,L-TST) C}Iffi( I ),T','P"'r','P','P','P','I','P.,'P"'P.,

'T,,.P"'I','P"'P,,'P"'1','P',.P,,'P.,
'ï".P,, .T"'P"'?.,,P"'T,,'P' 

.'P.,'P".n., .E"'n",n.,'ñ.,'n.,,n.,.n,,.n.,,n.,
tlcl ctD ÇtsB(? );
D,cL (ußt_ I D, pROCEDE, ¡f,¡_L_PRÍ)c, NOt€ ) B I T( I ) ;
lñrLL_-Pßæ.Ffr_SE;

REPEñT:

lÐT¡trtRKER-TRt E;
tF (^Iñ.JLL_PBOC) TrEn tÐ;

llrrT(,?.,
'P.,
'P"
'n');
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DCL lqJr ptClURE ,7,29. 
;

DCL Yll(2) ctnfl( I ) ttflT(,y., ,n, )
trcL TreSP F tÆD B tN( t5 ) j
PßO€EÍE E TÍIIE;
Gfr-L Eff)--SfSP;
tF (sTtÐ. TSTRTE-TST_K|) rtEn

Cft.L RESTItr)V..C}GCK{ Ptr)CEfE ) ;
IF (PRæEÍE) TIGT fÐ;

tqrï-STU).$flT+ t;
cnilr c€T_-RESp (Trlsc I I I oUT I I Tltsc2, vÎt, TRESp, 2 ) ;tF (tRESp.t) TtEñ IX); /rcE¡t TESTv/

Cß.L REtr)'sT(Ð(STU). I D, FOIIÐ );
tF (-F(AaÐ) TlGlt Do;

cff-L ECJTO-F{x.åË);
ßERRI;
Eto;

I F (CRSE_TBL(STI,Ð. psTRTE, sTtÐ. TSTñTE ).., T, )IlEll fÞ;
lÍì-L-PfioC-TRlÆ;
EETußt;

, EN);
CRLL O6n.IEST(F(X'|1{));
EtÐ'

Elg);
EtÐ; 7+ ffiK-TEST s/

/&4qsæ#ûH+#*A#+*#r&c*esûû*{*/
14 */
14 EqflffiS Fq P8oCTOßS 4l
14 4r
/++**##t*s**#t#r&¡È+t#**++*eg*+/
SELECTfßIE: PFOC;

ocl (PtDt,Ptm) cffia(?);
IlcL ÏR-rfrl€ cHffi(?) rJñBVt¡þ;
trcL \ffito cHffi(8) vnffYtt$;tlcl t{€R€ c}truì( too) rffiYtñ€;
frcL Vfr-tD 8tT( I );
flCL cP(2) CHffi(t) tNtT(.C,,'p.)j
trcL PñSot cHffi(56) tfltÏ(

'DO YCAJ ISNI Yq,R TEST (C)ffrcELLED 6 (P)ßOCTORED? : .);
DCL PflSO2 cHffi(60) tNlI(

'VOU nUST tnVE YoLn cußtrÌ{T TEST pRoCTORgO BEFORE pnOCEEDtnC. .)j
frcL tPR(rcñSo cHffi(3?) tNtT(.PßOCTOR SELECTED IS INSTRIJCTG (B Tß.,);
frcL PS|R ctfrR(32) t¡ilT(.FIRST PßocTO8 sELEcTEo, USEBID: .)j
DCL PS2R cHffi(33) tntr(
'SEcqt() pRæToR SELECTED, TJSER|D: .);
DCL PßESP F¡EO BtÌt( t5);
DCL (Ì${,Roo€D) PtcIUflE.{6)9.;
DCL @tÐtItotúÊ_(L_TSI) BIT( t) tNtT('o'8,.0.8,.0'8,'O'8,.O.8,.0.8..O.8,. t.8,. I,8,. I'8,. t.B);

lF (STU0.TSTÊTE-TST_T) TlrEfl fÐ;
RltDEtÞñrÐTD ( sT{lÐ . ßT rË , TSTI{ I TH il.t ) ;
ÌtgF5t SSTB(OñTE, 5, 2 ) I I St_ESTR{ T I tË, t, 4 );
I F (tfix{{ruxED )& ( sraTD (R{ffi O, NCI¡ ) ) TSTI.¡ I iH I N ) THEX

tKltF(suBsTß(Ìtql, t, 2 )- r+5Lr8STR (RDIED, t, 2 ) ) I I
SIÆSTß(MH,3,4 );

lF (NOH).trXED) Tt€¡t DO;
cñ_L TpUI(.Vq.n TEST tS fr,,IOnRTtcRLLy .ll

'cflÌ€ELLED. ,, I )j
cft_L TpuI(.y(xJ lnuE pRssED I HOW OF ,ll

'ïEST PEntq). ., 
r );

cBt_L TpUT(.vou tfrvE TO ]SilT Fq I HOUS OF. ll' ßESTUOY|N6 ttrË FßFl tlrE TllE VOW ,l I.TEST 
EXPIßED. 

" 
I);

CÊ.L STíITEJfiCH('E"CI D);
lf,JLl_-p80C.TßW;
BEItItrI;

EîÐ;
Cft-L GET-.ESP(PIISO I, CP, PNESP, O );
Cft-L ßEÊD-STIÐ(STUD. ID, FO{SÐ );
lF (^Fq.ttÐ) TlEil t)0;

GRLL EC_¡Ío..Fo{,ÌÐ;
RETUtrt;
EN);

I F (' (CfiSE-TBL(STuD. psTRTE, STrÐ. TSTRTE ).. p . &(SlUÐ. TSTSIE.TST_T ) ) )
IHEII DO;
tÃrLL_Pß0C-TRUEj
BETURil;
EN);

IF (PRESP-I) TTEN DO,
Cft-L STRTE.JffiCH('C',CIO);
EÌÐ;

lF (PRESP-2) TIEN 0O;
cfÈ_L vß_ I D_ I d__&tsr€RED(rJß_ I D );
IF 'UßLID TIEN RETtJfflI;
cft_L F I tÐ_.pßæTffiS(p tD t,p I Û¿, NO|Ë );
CÊ-L EERD'STUOIOCK(FOI,îÐ );
IF (^FOUTIO) TTEN ETUNil;
I F ( ^ (CßSE-TBL(STUO. pSTRlE, STLÐ. TSTRTE )-, p, e

( STUÐ. TSTRTE.TST_T ) ) )
T}I€N DO;
rfi.lLl.-fSOC-TBtr€ j
LS{.OCK F I LE(STI,IÍF IL ) KEY(SIUD. ID );
BETUffI;
EN);

IF (îIOIIE) T¡EN DO;
Cñ-L TPUT('RLL fit''RILruLE PROCTORS'

I I ' nnE zusy. rny Rcntd LRTER. ., r );
tÌ{-ocK FItf(STUDFtL ) KEy(STUD. tD);
EN);

ELSE DO;
Cß-L STRTE.JtrICH(' I 

"CID);
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.EAIO-STIÐ. tD;
¡{+l€RE.fHF;
lF (PlDt¡'tllsÏ') TlEil tÞ;

cft_L TPUT( I P80c11s0, I );
ïRJfrË-IR(SVSP. âSS I Oil_TR+ I ) ;
CRí-L TFUT('Tß: 'l lTñJtñÉ, t );
lF TR-lffiE^.fB(F llElt

$EE{*EE| l', . 
I lTnJff€;

E¡Ð;
ELSE fX);

sltÐ. ttÞPtDt;
Cß-L REñ)-STU)IOCK(F(XÀÐ );
rF ('F(tfo) TllEn

Cß-L IïIER¡ÍIL..ERß( I );
r(xþsr.asÌR(DRIE, s, 2 ) I I STJBSTB{T I t€, r, 4 );
IF ($tot(sTl,Ð.RIllE)&

(sl8TD(Sfiþ. RTI tË, t{}t ))RsTvTtE ) ) Tlfitl
ÌfiBl¡ (stÆsÏRcfiX{, t,2 >- t+

stFsIR(STU). RT t1€, t, 2 ) ) I I
s.ESTß(ltoll,3, 4 );

lF ((STtÐ.PSTßTE-PSI-.PR)&
(STt D. TSTñTE^-TST_T )&
( ' ( (STt 0. TSTRTE-IST_RO )&
$$t{<sTut¡.RTllË))))
Tlt€Ît fxt;
Cf!-L STñTE_rNCH(' P 

" 
CID );

Cß.L TPUT(PSIRI IPIDI, I );
r¡ÌlERE-l{tEREl I',' I lsu8srß(ptDt, t,

It{EX(PtDtl I 
. ,,' 't_t >;

sTt{). ttÞPtD2;
CR-L ßEtr)-sTtÐ-LOCK(FOUtÐ ) j
tF ('F(xfþ) Tlüûr

cñ_L |üIER0üü_ER8(t);
lF ( (sTtÐ.PSTRIE-pST-PR)&

(sït {). ISTñTE.-TST_T )&
( ^ ( (STq). TSIRTE¡IST_.K| )&
(MN¡(STtþ.RTllË) ) ))
TTEII TÐ;
cß-L TPUT(PS2Rl leroz, rt;
¡*¡EREC*€ËI l 

"' 
I lsussTR(etoz, t,

lroEx(PtD2l l ' ., . . >_l >;
Cff-L STRTE-JffiH('P" CI D );
EtÐ;

ELS€ trcj
tltt_ffi FtLE(STiXF tL) KEV(PtD2);
cñ-L R€ÐJTU¡(P I D t, FO{.IN) ) j
CRLL STñTE-¡1ffCH('TI 

" 
P I D I );

CÊ_L TptT('USEß|0: ,II
PtDtll. ts cnrcELLEo .ll.TO BE R PflOCTffi.,, I);

T&IEFE.PBOF;
CÊ_L BERO-.SVSPTOCKj
tF s\rsP.ctfi_t_TEST( I _TESTI I n

THEN tÐ,
cru-L TFUT( tPROCñSO, I );
sïSp. CLn_t _TEST-

SySp. CUn_t _TES]+ I ;
sYsP.RssIGN-TR-

nq)(sYsP. RSS tON_TÊr l, TÊs );
T8-lttrtE.Tñ( SVSP . RSS r Oil_TR+ | ) j
CRLL TPUT(.Tn: . 

I lTn_XnrE, I );
tF TR_Ì6nE--moF THEfl

Hr€ßE-¡+EËl 1,, . 
I lTâ_nffE;

END;
ELSE IX!;

Cß.L REñ)--STUÐ(CID, Fd,NO);
Cß.L STñTE.JIÂCH{'T,,., );
cft_L TPUT(.ßLL ñ/R|LæE. I I. PBoCToES ffiE . 

I I.ruSV. 
TRY RCflIN LRTEN,,,I)

rfiERE-. . 
;

END;
Cß-L UPDRTE-5YSP.
END;

END;
ELSE OO;

UNLoCK FtLE(STUDFtL) KEy(ptD ¡ )j
]&IERE-PROF;
Cft-L BEffD5VSP-IOQ(;
tF (sYsP.C(A_t _rEsT( t_TESTj I n)

ïHEfl f)0;
Cfl-L TPUT( IPROCñSG, I );
SVSP . CUR_ I _TESTsSvSp . Ct ß_t _TEST+ t;
Sysp. RSS toN_TR.

n@(sYsP. RSS loN_Tft+ t, TRs );
TR_JltrtE.TR (S\¡Sp. fl SS I GN_TR+ I ) i
CÊ-L TPUT('T8: 'l lTñ_.lffitE, I );
IF Tâ-.Ig1ñE^-moF THEN

HHENE4¡HEREI I 
., . 

I ITÊ-XNIË;
EflO;

ELSE OO;

Cß-L REñ)JTI.D(C I D, FOJM) );
Cru-L STRTEJIÍEH('T"' . );
cft_L TPUI(.flr ß/filLæLE' I I' PßOCTORS ffiE . 

I I.BJSY. 
TBY MRIN LRTE8.,, r);

]+€RE.' ';
Elo;

Cfr-L UPDñIEJYSP;
ENO;

ENo; /*ELSE+/
Etlo; /TELSE+/
lF l+lEffE'-" THEN

Cß-L NRI L-OUT(I+IEFE,.Ð8 ID, PBEF I X,
'ÊTISHEAED' );
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EÌÐ; ./+TlErt{/
EtÐ;

ELSE DO; /* PRÍEIORS Ê_Ëtr)y SELËCTED*/
tF (colot T loffü_(sTtÐ. TSTñTE) ) TIEÌ| oo;

cR_L rrff_ I O_t Ît_c$Ð I T I $tff_(\fi_ I D, .þ8 I O, C I D,
H}ERE);

tF -rrÊ.to Ï€n
BET\RI;

cR_L STRTEJÍEH(' ß., Sr8 trio($€ßE ) );
tF (t{frE^-pn(F) Tlf}t

t{fÆ.f8(Fl 1.,' I lt*cnr;
CRLL Ifi I LJWT(Iå€RE, tXE I o, PREF I x,, BEv I sEO, ) ;Eþ;

ELSE
Cfl.L TR'T(PflSG2, I);

EN);
EN); 7* SELECTJ'RÍT s/.

/ssryls*þôv¡þrt#&{s+s#$BË#mrHryû/
lë 4r
l4 R PROCTOB tffiKS R STU{Ettl 4l
l4 þl
/ûes$&*Ë{4ËB**HSS¡S+S*+*+{*qss/
tffflK:p8@;

DCL RESP FIXED BIN(IS);
trcL SELÌÎSo clffiR(s3 ) tN tT(.Vq, ¡MUE EEEII SELECTED TO PAæTG ñ IEST Fffi i,SERID: ');
ocL ruLnsot ctffi8(59) tNtI('ß TEST VOU TFIæ BEEII SFLECTEO IO PßOCTOR }ffi BE$r CffICELTED' );
DCL tt Lttso2 clffi(43) tNtT(

'BY T}E STI.AEñI OR ItrRXED BY T}E IIISTRUCTffi. ,);,
DCL IffiKSTRTE(L-TST) BIT( I ) IIIIT('0'8,'O.8,.O'8,' t.8,'t'8,.t'8,,o.8,, t.8,. t,8,.t,8,, t.8);

tF (STtrÐ.StO.ã' .) TIEN DÐ;
SRUE-STUD;
Cß-L REÍÐ-STIÆ(STTÐ. S ID, Fü,FID );
tF (-FOr¡Ð) TlElt Ix¡;

cffLL nfTEBtffi_ln8(3 );
EtÐ;

cru-L IPUT(SELÌISCl lSßrE.Sto, I );
IF (NffiKSTñTE(ST(Í), TSTñTE)) I}EII OO;

/+ CRLL 0ET_qÆSJil.ñ(8t_RtKF) s/
BLRÌI(F.fñ_SE;
CRLL C€TJ1RK(8LtrüF, SRVE. I D, F(XJM), RESP,

ITRRKSTRTE );
tF (^Fotnp) TlElt tÐ;

STIüÞSRUE;
Cfr-L ÏPUT(IIULIISGI, I );
cß_L TP!,T(NU-ñSG2, I );
ñr.x_L.fR{rC-TRÆi
cfl-L sTRTE_¡trH('N.,CtD);
RETttßlt;
ENO;

lF (^(BLRNKFI(BESP.2))) û€I tÐ;
$TUTÞSRUE;
cñ-L STRTE-J|RCH(. n., c I 0 );
CRLL OETfROC-STñTIJS<F{X.FÐ );
IF (^F0ND) T}EN ETT.AN;

EilÐ;
Et't0;

EL$E TÐ;
sTt.{ÞsRuE;
Cñ-L TPUT(NULNSOI, I );
Cñ-L TPUT(NULNSG2, I );
ì|U_IJßÍ)C-TRJE;
Cft-L STRTEJIæH(' N"CID );
EÎt{);

ENO;
ELSE T}O;

CRLL TPUT(NULNSOI, I);
CflLL TPUI(NULIISG2, I );
$U-L-pB(rc-TR E;
cñLL STRTE_¡|æH(. ìt., ctD );
Et0;

EN); 7* nffiK {/

/s&ss*Èüæs**++ry##{*Ê*+*&{*+++w4#+++ /l4 4/
14 THIS PEOCEüJßE PNO¡flTS TTE TEFfIIÌtRL FG 4I
l4 R SI(.[ENT l0 Rûto R PRSStr(nO RfÐ 4/
/4 RETtRlts ollcE R \nLto sTt{ENI m.rtrBER , 4/
14 Pf,SS¡{HO PRIB HRS BËEil ENTERED. IHE 4I
I4 ST(D€IIT ¡IUIAEß OF T}I€ iA'ST LOGO€D IN 4/
/Ù STTÐ€XT IS BETURII IN T}E PRßRÌETER CID. 4/
14 pñ8trËIER l.,ñL|D lflotcRTES t¡€Tl€B TltE 4/
/4 SItÐEnT NUtsEB tS (nl-to ofl r$0T. 4/

¡/{H*s+i}{s*4ütûf t*+#{ 
4 /

srt o-!oo r tt : pñoc(c 
r D,,fiL r ;il*{*+Hry#*4{*+*+È*4Êl

€og confident¡ql proccôse @øo
EtÐ; 7+5¡tP€,tT LætNr/

/4 THIS PBOCEÍIJRE IS CRLLED TO PRIIIT THE 4/14 (00 ïcu t{tsfl To vtE¡{ vo{n q.efi€ìtT couRsE+714 STtrlÐl¡tc) pnotfT ñÌÐ tT D|SFLRVS tù€ 4/
/4 DRTR IF THE BESPO}ISE IS trFIRIîRTIUE 4-/

,/+ry*+*{#s{*+*+{r*+{+l
pB I ¡lr- I NFo : FSoc( FqJlÐ ) ; 

#Û+rÐ+F{s{+++++**+1

DCL FoutÐ BtT( I );
OCL DAESP

rrcL vd(2) 
FrxED 

'rN( 
r5);

ocL ffiso åffi:ï,,i,li;;v', N );
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'llfilTf T0 utEl{ volJfl ctEEìtT cqnsE sTRÐtNo? (v)Es,(nrc : ,>;
trcL CO{rT I C$ffi(6 I );flcl cour2 õrffi(40);
flcL cIXrT3 ctffi(3S);
Cru-L G€T-ESP(fmO, Yil, DæSP, 2 );
cft_L ßEñ)--SIIÐ{STIÐ. I D, Flx.$0 );
tF (-F(r$o) TtGn DO;

CRLL REC-¡fi¡.fqrü);
FETtffiI;
EÎÐ;

tF (oRESpEt) Tl€fl m;puï sTBlltc(c(IrT I ) EDtT(,cunßEffT tfi tr : .,
SI(f,).t,lltT,,, TEST potìtrs: .,snÐ.TEST.
', pA0cT6 pOttfTs: ',STrÐ.pß(ETffi)
<ñ,P' ?29.,2 (ñ,F <7,2>>> ;

CßLL TN,,T(CqJTI, I);
PUT STR ITS(C(X,T2 ) ED I T( 'TERI PßO..,ECT: ' ,SnÐ.IEtrt, ., Fll&_ EIÍùt: .,STq).E(trt)

<ñ,F <7,2>);
CñLL TR'T(Cq,T2, I );
PUT STßIìIO(Cq,T3) EÐIT('TOTH- POIIITS: ,,

STtÞ.ToTRt_, ., LErIen cRtrE: .,ST$.LETTEB)
<ñ,F<7,2>,A,ñ<2>>)

cfi-L TP(r(c0[rl3, t);
EtÐ;

EN); /* Pßlltl ttFO s/

/*H+WËS+##+Þ+&ùÊs***s+Fôt##+¡þârH+sBræÊ /14 4l¡+ TH|S EOnTtlË ¡stTES TIE <pB(rcToff? ) pS(xfFT 4l
t+ TO THE ïE8flttffi- mÐ ft_Lq.ts TIE STtofltT TO vl
¡* C}ffiIOE HIS PROCTffi RVRILffiLITV STRTT'S. 4/t* 4l
,/æ*+**+*û+#E*#û**ûtH**¡¡F+*wû**Ë*swsûBS /

OEI-PROC-STñTIJS : 
pflOC (F(X,lÐ );

flcL 9t(2) cÌffi(t) tNtT(.y,,,¡1.)j
ocL t1s0 clffi(26) tlilT(.PßOCTofl? (YES,(flrc : .);
ocl rK¡TtlSG(4) clnfl(4) rffiYtlro

tNtT(' ¡þT"..,' t€T",, )j
DCL EsP FTXED Btd(t5);
frcL Fq,lÐ BtT( t );
CRLL O€T-R€SP(NSO, YN, RESP, O )J
cft-L REft)JIr.Ð(STrÆ. lo, Fq¡o )j
tF (^Fq,pf)) TlEn Do;

cR_L ßEC-J.lo-Fq.lÌ{r;
BEÏLrtrt;
EN);

SELECT(RESP );
l.l}E¡t( I )0O; /* CilRIFE Ig ?A *t

tF (STUo.PSTRTE^.pSTJR) THEN tÐ;
Cß-L BERDJTUD.TOCX(FOI,ÌÐ );
IF (^FqJND) THEN RETUR¡I;

SïUD.pSTRTE- PST-Pñ;
cft_L UP0RTE-STUO(STu0. I D, FOuÌÐ );
tF (-FOU¡Ð) Tt€d

CRLL tlfTESnR lRS(7);
EtÐ;

EiÐ;
1{€tl(2) OO; /ry ctm|oE TO ptffi ô/

I F ( (STrÐ.PSIßTE^+SI_PîIR )l
(SIü).psIâTE^-pSI_t )) THEN Do;
cñ_L RERO-STTÐ-L00((F0UIÐ );
IF ('Fü,lTÐ) T}EIi FETUflII;
STUD. pSInTE-pST_mnj
Cft-L UPDRIEJTUD(STUD. I O, FOU}Ð );
tF ( ^Fot tÐ ) Tt€il

CRLL I tÍIERlrfu---ER8(? );
EtO;

EtÐ;
1$€ll(0) O0; 7* ¡56rt UI|&-TEBED 4/

EN);
oï|tfBHtsE f)0;

Cß-L ITÍIEßNÊ.JR8(8);
REÏUflfl;
EtÐ;

El€; /* SELECTË/
CRLL TPUÍ('USERtD: .l 

ISTUD. tDl I 
. ts. I I

MTNSG(STi.Ð,PSTRTE ) I I 
. 

RVRI LffiLE FOR PROçTOfl I NG.., I' ;EtÐ; 7+ oEI PROC STRTTS {/

/H+#+æ*s#*H*#SWW+Êr+*+Fr*sÐ+sr+**4++++ /
' 4/
14 THIS Ptr)CEDURË IS CRTIEO IF R STUDE¡IT IS IN +/
14 TIE RESTUDY STÊ'IE TO CHECK IF T}€ IIffi COII- 4/
14 PLETED ñLL OF HIS BESTIÆY TIIE. T}I€ EOOLERN ry/
14 ffiUNEffT PßOC€DE IS R€T(ffED l¡IlH THE U&-UE +/
l4 Ffl-SE tF IHE SIIDEnT tn$tT FllmtsHED HtS õo 8/
l4 nlnUIES 0f BESTtÆy TtÌÉ. 4l
l* 4/
/H*#n*t*H*+*4++ry+æ#+HÊ4rssÊHr++4+++*++++ /

RESIIÐY-c}ECK : pRoC(pF0CEtE ) ;
DCL PßOCEI}E BIT( I);
DCL MH
pnoc€tE - ïRUE; 

PrcruË '{Ó)9';

IiOI¡{SI,8STB(DRÌE, S, 2 ) I lSrSsTR<T tnE, t, 4 );
IF (oKB¡(STLÐ.ßTtnE)&

( qÆTD(STUÐ. BT I I€, ¡fiQ{ )>ßSTVTNE ) ) T¡€N
flql-(S(ÆSTR(ñU¿, t,2> t+

SLBSTR(STI,Ð.ßT llË, t, 2 ) )l I

$J8STB(Not¡,3, 4 );
tF (sTq).RTn€)Not¡) ftEì tþ;

PRoCEÍIE . FflLSEj
CRLL TPUT(.YOU }f¡UE }K)T COTELETEO I HqJR 'II'0f' RESTUÍTtNc TtÌÉ. ., I );
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EÎÐ;
EÌÐ; ,,t SESTIÐY CTECK ü/

/*t*çw*H*4s*&s**¡F*sÈf rH*{otH$*{È¡tÉ$+þC¡þ+r#* /14 4l
14 IHIS PROCETXJË CEI€RRTES R TESI OÙI THg ¡EXT */
l4 t¡ltÏ ßtt pßtllts Tt€ ttttÉE8 (}F QtESTtOtÌs Olt ?/
lþ TIE ïEtrlllfr-. 8l
14 4l
/H*Þû*És*þt#*#û¡B*æ¡tsr*ç¡à{s*H#+¡þE*#+#t***i /

O€NIEST: PHE<F0ÃÐ );
ECL F(xåo BtI(t);
rlcl fl,-r,TEtf,Ltn) F|EO 8tN{ t5);
flcL c[.EsTt0lts(3) FtxED Bllt( t5) tHtT((3)o);
trcL CÍruT $tr{?2);
CÊI.L Ëtr)-SYSP;
lF (STuÐ.$ilT )E S\6p.MffiT) tÌ€N fÐ;

cß_L ïpuT( .yo{r.tfft E corpLEIED ß_L TtE tBilTS. 
" 

I );
E¡[);

ELSE OO;
L II|ESYSP . tat I TL(SIU). tfi I I+ I );
tF (Ltn(3) IIEì f)0;

CRil.L TPUT( ''IEST CßIIf,'T BE OEIËßRTED. ' , I );
CruL TPTJT('I,,NIT ruST }üñ,€ RT LEßSI 3 CTþICES,

,l);
CRLL rRUr('sEE tNSTRt¡CTq. ., I );
ET\IRd;
EtÐ;

lþ l.l IO 3;
Q{ESTt otts( I ).cE¡ffRtO(L I n, q.ESTt (n{S( I ),

Qr.€sï t$ls(2 ), t[.t€sTt6Ís(3 ) );
EtÐ;
fÐ l-l TO 2;

m J-2 TO 3j
lF q.ESItOtSil ))elrESTtSfS(\r) TlElt tX¡;

ïEtp.QtÆSTt(}lS( | );
qJESI I qls( I ÞqtEsT I S{S(.'l );
Q,'EST I(FIS(rIÞTEIf ;
EtÐ;

EN);
EN);
Cft-L RERÐ-STIÐJ-OCK{FüfiD );
tF (^F(l.,tÐ) THEil Ennfl;
I F ( CRSE-TBL ( sÏu) . PSTRIE, snÐ. TSIRIE )^., I' )

TTEfl DO;
mJLtJßoC-TnU€;
TIî!.OCK F I LE(STI4F IL ) KEV(STUD. I D );
RETI,IRÎI;
EtÐ;

sn o. Q l'a[rEsT I q.ls( r )j
STtt0. QZ-(FJEST I OdS(2 );
sÏuÐ. Q3'qu65¡ I OîtS(3 );
sTuo. TSIRTE-TST_T;

Cñ-L UPMTE-STUD(SIUD. I D, FOUIÐ );
IF (^FqfiO) THEN CÍT.L INTERilRL-ÉR8(24);
PUT STRIIIG(CqJT) EDIT('TEST OENEMTEO ôN UNIr.
, STUO. rfil T+ t, ., ñT T I tE : ., SEpftflRTE(sLEstR(
TllfE, 1,6)),', e(ESTtoîtS: .,STUD.er, .,,,
sïtÐ.Q2, 

" "sTtÆ.q3 
)

<a ,F<4,O>,ñ,a,ñ,3 (F(4,O),R( I )) );
CñLL TPIIT(CTXIT, I );
Cft-L STRTE-JffiCH(' T"C ID);
cñLL_ llñ I L_qrEsT I OilS( STR I NG (STrÐ. I D ),, ps I .,

PREF I X );
ErÐ;

ElÐ; 7* oElllEST {/

/*{#*Hû+{St#is**++$*+*++*+{**f {+t*++#r++++s /l*
' 4/Iä THIS PtrrcEDUßE IMLIDRIES TTE IIIPT'T RÌIS{ERED {/I4 PæER I&EI}EB IT IS COBRECT SYNTßX RTiÐ 4/
l* ßtoHT qÆsÏlßts.
14 

4/

,/rf*+rû{+Êrr*sr**H+w++++rry*+++++*++ÊH**"*oo*l fUñ- ID-Itt_ÊtS{€ED:pñoC<uß- I0 );
DCL UflLtD Bt T( I );
DCL qJESTtqts(3) FtxED ãtn( r5);
DCL I

DcL ßEPERT ljTff,fijnt't"
ott t€Y(l€tLllt) ooTo E6;(n ErcFtt€(lfftLlÌt) @T0 EoF;
URLITÞTRIÆ;
IF Vf,LID TTEH OO;

REfl¡ FtLEcffitLrt) lltTo(Eco8D) KEV(. t+. );
RËÊÐ FtLE(IHtLtd) lltTo(BECOn >;
LI I CTBSTR(RECORL, 256 );
lF ( lÌ0EX(LtttE,'To: . )-- I )l

( I Ì{EX(L ll€,stasTB(STUD. tO, r,
llltE((STUO. tDl l.',,' )-t ))-o) THEì

UÊ- tfÞFÊ-S€ j
ErÐ;

IF VRLID TTETI fÐ;
ffiRO FtLE(nâtL tN) tìtTo<ßEcoBD );
L I ÌE.$JBSTR(RECOtr),256 );
lF (lNÍEX(LDE, 'Froß: .)^-t )l

( ltt{EX(L ll€, 'ps I . ).0 ) Tt-tEÎ{
Vfr- I O-FR!-S€;

EHD;
IF VßLIO TTEN DO;

reRO F ILE(NRIL IN ) IIITO(B€COÞ);
L I NE-sugsÏR(nECoRO,2S6 );
lF ( INOEX(LttË, 'Unit . 

I lCOÌP8ESS(STU0,UNtT+t ))-O)l
ilNDEX(LttE,coÌpBEss(STUD.Qt )ll , .l 

I
CqFIESS(STUO. a2 ) I I 

., 
I I COfipESs(sTuD. e3 ) )*o )

ÏHEN
Vft-I[ÞFß.SE;
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EtÐ;
IF UßLID TTEfi OO;

ffitr) Fll-E$frtLt1t);
R€tr) F tLEftff tL ht ) I tflo(ßECffi) );
$l KEY(TESIllt) ECûßD2-ßEPEñT(. ',2S4)l I'c$ffæT Y(x.n tdsTsrrcïoß . 

I I
'TIHT TÌ€ F|LE -t€tr)m- r¡Rs tÐT F(I.hÐ..;

ßERÐ F I LE(TEST I N ) I ñTO(RECínÍ}2 ) KEy( . r€ro¡Eß. I;
I F ( STBSIR(R€Cm), 256 ). -SUSSTß ( FËcæO2, 256 ) ) rlENrJß_tttsf&SEj
EtÐ;

tF uß-tD T]€ì fþ;
q.EsI l$Ís( I )-SftD. et ;
q,ÆST I Olts( 2 )-STID. qzj
q.GsTt(rts(3ÞsrÐ.(xr;
E8D F tlE(nf, tLllt) tlfTo(ßEC(H) );
oil KEV(TESTtlt) Ecxnûz.f,EpEÊI(.,,254)l I'coñTñcT vqn'tNlTñrcÏoß TfHT r,nrrr :ii

cGtpEss(sÏ\þ.$ltT+t )l I' q.EsTt(IÌ, I I
colfEss(qÆsTtftts( I ))l I 

. t$s t$T FOUÌÐ. .;
Oil EIPFILE(TESTITI) GOIO EOFz;
t)0 l-l To 3 t$ilLE(vfl_to);

I F ( I IüEX(SIASTR(R€CffiD,25ô ), . 
er¿cst i oçr . 

| |
COIIPBESS(QrEST|$|S( I ))l I 

. :, )--t ) TÌ€¡t
tJÊ- ITtsFRLsE j

IF VRLID TTEN DO;
ren FtLE(IESTtN) tNTO(BECOH)2 )

xEy( . 
TESTS. U. I I CollpsEss(sttþ. r,ril I T+ I ) I I 

. 
. Q'

I ICGFRESS(q,ESTtqts( I ))l I' FTRST')j
ffE8L FtLE(I|RtLtÌt) INTO(ßECOtr) > ;
I F ( srJsSTB( ßEcffiD, 256 ) ^.StEsTR ( R€cffi¡t2, 256 ) )

T}EII
rJït- tfÞFfB_sE;

EtÐ;
fÐ t&ilLE(rJfr-tD);

ßEñ) FI tE(TESTI N) IIITO<ßECffiD2 );
REtr) FtLE(lff tLtil) tñIo(Ecoflo);
I F ( SIßSIR ( REm), 25õ ). -SIÆSTR (REO0tr)2, 256 ) )

T}EII
rn_tÞFfl_sE.

EtÐ;
EOF2: lF tJfl-tD Tt€il DO;

rem FtLE(lfr tL[l) [tro(BECffÐ);
lF (|Ì{EX(SIBSIR(RECGD,ZSõ),'tu¡sser, 

| |
O$f8ESS(q(ÆSTl(N(S( I ))l l' :' )-.t) tH€X
Uft- I D-FßLSE;

EìÐj
tF rÆ-tD & (l<3) TtEÌt Do;

IX) Þl I LE ( I I|DEI(SUBSTß( BEC6O, 256 ),' euês t i oñ .

IICffiPESS(CIrESTtqts( t+t ))l l.: ,).-t );
Etr) FtLE(nRtLtÌt ) tffTo{RECOtr) );

E}tD;

END;
Elþ; /* DO l.lHlLE */
tF 'uñ-to THEI| m;

Cfd-L TPUT('VqJß TEST UNIT 'I ICOIEBESS(STUD,UNIT
+ I ) I I' QtÆsT tolt . 

I I csfnËss(a{rEst I Bts( I _ r ) ) I I' ts D|FFEEEIIT FROîi TltE svsIEn..s. ., r);
CRLL TPUI('¡KI PNOCT$ SELECTED,., I);
vÊ-ttÞFñ-s€;
RETURñ;
EtÐ;

EìÐ; ,/* lF */
'vfl_to TÌ€n æ;
Cß-L TPIJT('POINT TO TI€ Rlts]¡ERED PffiER 'I I.BEFffiE 

VOU SECUTE TT€ PSI PRfEffiN. ,, I );
Cß-L TPUT( '¡K) PßæTM SELECTED . ' . I );

IF
E(F:

ufl_tfÞffr_sE;
E¡$);

EìÐ; /s l/fl-lO-lll-.trlSJ€BED */

/HÊSÞ*{û*#{H+#**ss+H**û*f w+4û{S*+{*Ès++ /
. 4/
I* THIS PSOCEDUBE SCffIS THE STUD€NT FILE FOfl 4/
14 STUDEIITS Iå1O RRE RURILRSLE F@ PROCTOEIT6 4f
14 TtE CìtffßErfILV LOûCÊO lN STr,ÐEfiTS R¡O SEr_ECTS+/14 TIS Of THEII (IF POSSIBLE) TO PBOCTOS THE 4I
/4 SIUDEIIT. THE PRffRI€TEßS PIDI,PIO2 ffiE USEO 4/
14 TO 8ETLNil THE STUÍEIIT TII.FIBERS OF T}€ T1]O 4I
14 pBocTofls trTER IIEV ffiE FOr¡tD. ilF STLÐENTS +/
14 ßRE I{)T R|.NILRSLE THE I¡üSTRJCTOß !¡ILL BE 4/
14 SELECTED, RTID IF ffNE TT6N I-TESTIIN TEST 4/
14 ctßBEflÌLy RSSIOÌ€D TO ItE tnsTnwloß TH€N 4/
/* T}E RETIJßN 8RûUIËNT IÐTE IS SET IO Tß(Æ. T}ES/14 Fq-LcB.il¡to Rl-contTtft ts usED TO SELECT 4/
l+ PSOCTORS: THE ßffiRy ptÌtDx USED TO KEEp R_L Fl
14 TI{IT ffi ELIGIBLE IO PROCTOR THE CWRETIT 4/
14 SIlr0EnT. ( a sTtÐENT tS ELtOffiLE tF lE rsts 4/
14 PffiSED TT€ {'IIIT TTE CffiENT STUOENT TEST TS */14 IS OI AN) IF HIS PROCTffi ST6TE IS PRæTOR S/
l* RrÆtLffi_E RttD t€ ts tpT HStTtNc R tEsT o8 4/
14 sTtLL lntTtflo qJI HtS 60 nt¡ruTES OF BESTUOY $/
lë TttlE. ) â sTufENI tS |ÌISERTED tilTO pttÐx 4/
14 Tffi(xroft I CRII- TO tNSRTp StßRouTlNE. tF LESS 4/
14 Tt*t It{r sTufE}tTs ffiE ßI,R|LRS|_E THE tÌrsT_ 4/
I4 RIJCT6 IS SELECIED, OTTËR¡IISE T}E STUO€NTS +/
14 ]{lTH Tt€ Lot{EsT tff.rÎf8En OF pßOCTffi pot}tTs ts {/14 SEI-ECTED. ( TH€ M)T-EQ SI,,8ffOUTIT€ IS USED 4/
I4 TO OETERfIIIIE TTIE MJN8E8 OF ST\'ÐEIITS ]{ITH TrE+//4 LouEsT pnocTofl poütTs. ) tF ñoBE THRil ONE 4f
14 STIJO€NT ltfls THe Lq€ST pROCTffi polNTs (6 4f
l4 SECOìÐ LOI€ST) IHEI| TllE cEÌ8trto su8aouTtNE +l
t* ls Cß_LED TO RñtÐûtLy SELECT FRO*I ßtotls ThEfl{/
' 4/
/+r+*++4{++tv++++{++++++*ûsi+*++++û+Ð++++++++{t+++ /
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F l ÌÐ-PR0CT(45 : PFOC(p t D t,p t tÌ2, ñOt€ );
trcL (dq€,ftrrntL) BtT( I );
flcL (PtDt,Plm) clffi(?);
tlcl (J, t,pEN),pEtÐt) FtxED 8td(t5);
DCL I TEIf LIKE PIIÐX;
IrcL ilqJ pr.TFF '¿am,
PEÌÐ.o; 

P I CTI''8E ' (6 )9 

"
ON ENFILE(SI\.OFIL) GOTO EOf;
Cft-L CLOSE-f ILE(STI,tr IL );
OPEII F I LE(STI.ttr I L ) I IEOT SE(nÐIT IH. BLTFFERED;
fÐ l&ilLE( ' t'8 );

REtr) F I LE(ST(tr IL ) IIÍTO(TSTI.D);
I€{,FSJ8STß(DÊTE,S, 2) I I ST8SIB(T I rE, t, 4 );
I F ((tfix{(TsTrÐ.ßTllÉ)&

($rÐTD(TST(Í).ßl r€, Ì{E{ ))ßSTyTÌË ) ) T}Efi
MX{-(SIASIß(Nq¡, t, Z > t+

swslß(TsÎþ. ßI I t€, t,2 ) ) I I
srEsTß(tro{,3,4 );

I F ( ( TSTLIÐ . PSTRTE.PST-PR )& ( ISTI 0 . TSTRTE ^ bTST_T )e(TSït 0. r.ht I TlsTu). t lt tT )&('( (TSTU0. TSTRIE-TST_tr¡ )&(ÌtOl{(TSn 0.RI I t€ ) ) ) )
TTEN
CôLL INSRIP;

EN);
Eof : Cß-L CLoSE_FtLE(STUÍFtL);

OPEII FILE(STUFIL) gCL t.PDfTE OIBECT WB,}FFEBED;
Mrt€.FRLsE;
lF (PE¡þ<2) T}EN D0; /* SEI;fCT tttSTR.*/

Cfl-L REru)-,SYSPJ-æK;
lF (SYSP. c(n_t_ÏEST)- t_IEST-! tn) Ir€N DO;

ll{ttE-TntÆ;
EÎÐ;

ELSE DO;
PIOtE'tNST';
PtUZ-ptÐt;
SYsp . CUR_t _TEST-SVSP. CLH_t _TEST+ I J

SVSP . RSS I Clt_Tftsîflþ ( SVSp . ñSS I GtLTftr t, TflS ) ;
EtÐ;

cru_L wonTEJVSP;
EìO;

ELS€ DO;

PEilO t.t€T-.Ee( t, pEtE¡ );
t4$8ffÐ(PEtÐt,o,o,o);
PlOl-Ptt€xfl ). tO;
TEtp - pttÐX(t)j
Ptt{)x( I )lf llÐx( I );
PttÐX( I )-TErp;
PEtÐ I -tþT_-Ee( 2, p€tÐ );
t {En8trtD(PErÐ t- t, o, o, o);
PlD2-ptÌtOXfi+t). tD;
EtÐ;

/{Lælcnl- ErÐ G FI-Ð PßOCTOffS. r/

/+**+**i++*+#***Ê+{*s+*+**ûn*ss++*f s**++ûry+sr*Þ++ /l* 4/
14 TH|S tS R SU8ßOUI|NE OF THE FtÌto_ffflcToRs 4/
14 PRæEOI-nE I]HICH Tft<ES TI€ PflOCIOS ¡NNE trID *./
14 PßOCTOR URLUE RIO INSESTS THE BECORO TO THE */
14 PIITOX ffiRñI IN Sr,C}I RS THRT fr-L THE 4/
IB III PIM)X ffiE IN flSCEìÐIIF OßDER OF PBæTOB 4/
14 POINTS.
l4 

4/

/{++î{+ry*r#&+++*+++++++r+{+rrû++{++*+ry*o***ooool f
I NSRTP: PßOC;

DCL I CRRS/ LIKE PIN)X;

ocL I TEne(LsTtÐ) L|KE PtrÐx;
¡)cL n FtxEo BtÌt( ts);
TEt?-ptlÐx;
LSTU).LSTLÐ+LSTUÍHOBE ;
FREE PIþX;
fr-LOC PINDX;
I}O ItsI TO PEND;

P tñOx(¡l )-TEtp(n );
EtÐ;
GOÏO L8L;
EM);

IdSRIÍÞFÊ-SE;
LBL.Rj
DO K-t TO pEtÐ t+ilLE(^|ÌlsRTO)j

IF (TSTiÐ. pfiocÏffi <pIflox(K).pßæTon ) ThElt Do;fl: DO L.pEnD T0 K By _t;
(S[trSCnl PTffiftCE ) : pt NOX(L+ I )-p I rÐX(L );

EN);
pttÐx(K).TSTUD, By nñltE;
IdSSTIÞTRUE;

EtÐ;
EtÐ;
PEÎE}.PEN)+ I;
LBL-8j

(SIE8G): B: lF ('tNSnTo) THEN ptNDx(pËNt)-TSTUD, Bv |SiltE;
ElÐ; 7* lltSßTP4/

/*rsË&+Ðg*+f cfr sr*+*ç++sE++Ê**Ë+t{**,
,4 

rFr+i+i++++#*+++t/
' 4/
14 THIS IS N SUBROUTINE OF T}IE FIND-fBOCTOSS 4I
14 PSOCEDIJBE. IT IS USED TO SCRN TrE PIîIDX 4/
14 ffiRY FOR R CONTIOUOIJS SET OF STUDENTS ]åIICH+/
14 T}E SRI€ PROCTOR POINTS, SINCE THE PI¡OX 4/
14 ÊffiRY zuILT IN SOBTED OBDEE THIS RqJTINE 4/
/4 ßCCEPTS T!!0 fficUflENTS: R SCRN STnRT pOStTtOôt+/
/4 ffÐ END POSITION. THE IIÐEX OF THE LRST 4/

DCL (K,L)
OCL INSRIO
f}CL tal
OII SI,tsSCBIPTRNNGE EEGIN;

FIXED BIN( I5);
BtT(t);
L.ñ8EL;
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STUDEIIT , IN THE ßRNCÊ OF Tr€ SCRII, H}K) HRS +/
SRÍIE ßIþUNT ff PßOCTffi POIIfTS ßS TTE STU}E$ril
IIÐE)EO RT TTË STffiT LOCflTIOII IS RETURIIED TOT/ïo TIE cfl_Ltm pßmfltrt. THts lltFoßt€Ttoñ ts */
TO OETERNII€ IF TTER€ Rtr IÍ¡RE TH8}I O}€ 4/
sï\rDEñT HtrH TtE LO€ST (OR SfCqÐ Lot€sT) */
PRIICTOß POlltTS. El

}|{)TIQ : PROC( STRT, EtÐ ) REIUß$S(F I ED B I il ( tS ) );
DCL (STßT,EIÐ,IffiGR) FIÆD BId(Ió);
flCL K F|EO BtN( t5);
TEL EQ BIT( I);
EQ.THÆ;
lflR<E8.EtÐ;
DO K-STBT+| TO EtÐ t+ilLE(Ee);

I F (P I |ÐX(STßT ).pflæTG-lp rÐX(K ). pBOCTOñ )
Tl€ñ fÐ;
EQ.fß_SE;
tffi<EB.K-t;
Ero;

ElÐ;
BÊÏtffN{IffiKEß);

EM); 7* t€T EQ */
EtÐ; ,r+ FllÐ PROCTORS ü./

*++*ûHf ¡ts*tsû***#t¡È++æts¡ts¡È**,8+û*+

THIS PAOCEq/RE IS CRLLED TO PROI1PT PNOCTONS i,
EEFORE THEY ENTER TT€IR ITFX TO ENTEN THE 4I
uîilT trtO QtJESTtod NJnS€BS l.tEtTTEn 8v Tt€ 4/
STI.ÐENT EEIIIO PRæTOBED TO IÆRIFY TI.ilT HE */
I{RoTE Tl€ wtE TEST ]*ilCH l{ffi otrÆN TO Htn. */
IF THE PEOCTOß BESPOIÛS I{ITH R 8ffiE BETUBI TO+/
RìIV OF THE Pß TPTS T1€ BETIJRÎI ARCUñENT- 4I
DOtfTKtÐu Is sET TO TßrÆ. IT ruOHS ËtoIllER */

t4 3 IRtft_S oF EIITEßtÌio uilT tfl.îtffiRs. 4t
14 4/
/H+*û*ûgsr+*tw{#sûÊ¡+#t*Fôt*+#*HH+*, 

/,
GÊT-Q.,ES-Jfirtt : PRoC(DOilTKMIX ) ;

DCL (E.RIC(F,NCû'¡),EQ,COîIT,D{TIITXMH) BIT( I);
trcL Qffi8Y(3) B¡T(I);
IrcL (tm_,T@00, t,K,tRt&-) FtIED Büt( t5).
frcL T8Y F|EO Btn( t5) tNtT(3);
DCL Uft-O{rT Ptctwí ,zag, .

fx¡flTKtK[¡-Fñ-sE;
CollT-TBtÆ;
DO l-O T0 TBy reilLE(coÌfi);

CRLL TPUT('ENTER UIIIT NUIAES I8ITTEN BV T}IE,I I' STUÍEdT : ,,t>;
CÊ.L GET- IIIT(URL, IFOü), BLRffr<F );
IF (BLRNKF) TTEd

Co$T-FRLSE;
ELS€ 00;

IF (NCÉOD) THE}I
Cß-L TPUT('IT{.'ÂLID NUÌ€ER, BE{NTER. ., 

I )J
ELSE IÐ;

lF ((STUÐ.UNtT+t)--Uñ_) Tt€N OO;
URLOUT-r"RL;
Cft-L TPUT('STUDENT OID rcT HSITE TEST, I I' Ofi UNtT: , 

I lUfl_oq, I );
EîÐ ;
ELSE @NT.FñLSE;

EtÐ;
EN);

EN);
(RRFÍ.fñ-SEj
CONT.IRIE;
ïoqxÞo;
IF (BLR$<FI(I)TBY)) THET fÐ;

DoflIKrpI-TßJE;
CIIíT-Fß_SE;
EÎÐ;

ïRlRl-.o;
trc Hl I LE(CÐnT&(TR I ßL<.TRV ) );

CftI TPUT('EII]E8 R (ü',ESTION NUI8ER ].aITTEN BV THE'I I' STt{}fttT : ',1);
Cß.L GET-I dT(UßL, ìIGOq), BLðIKF );
IF (ELRTSG) TTETI

Cqfi-FRLSE;
ELSE OO;

IF (NCOOD) TTIEN

Cru-L TPUT(' I¡RJÂLID NUIAEß, RE{NTER.,, I );
ELSE OO;

TBTRL-TRtRL+t;
K"o;
sEt-EcT(',nL );
t{€tt(ßBs(STtÐ. et )) K- | ;
t+Ell(ß8s(Sftf) . eZ ) > K-z ;
l+Eil(RAS(sTt 0. Q3 ) ) K-3 j
olt€Rr.il SE K-o;
EnD; /* SELECT +/
lF (K.O) TH€il 0o;

uñLoUT-V8L;
CRN_L TpuT(,sTt,DEnT t¡RS M)T tssuEo .II
'QJÊSItott NUtsEß; .l lvRt_OUr, r r;
EtÐ;

ELSE DO;
IF (QRRflY(K)) THEìI fF;

(8LqJT.UÈ,
CR{r TPUT('eUEsTtoN N|fTBEB: . 

I lvnLouTl I. HRS Ê-REAOV BEEN IJEAIFIED. 

" 
I );

ENO;
ELSE DO;

Tß IRL-o;
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. 
TGoo{ÞTcooIÞ t;
(ffiY(KÞTRI,E;
EtO;

EîÐ;
EtÐ;

EîÐ;
lF (ICi0üÞ3) Il€fl CSfTfßt_SE;

EÌÐ; ¿æ1å.ll[ft/
tF (BLtrr(F l(Tßtfft-)IBv)) rrun mrxrg¡-rns:

EN); ¿* G€T (NES ¡nfi r/
ElÐ; /s SÊSSt$t CONIRN- i/

/8æt&*#*##û'þt{*,f æ&g+#ûs*+*ü+t+egæ&ger{{ /l4 Ell4 TH|S p8Írc€uaE ufl_tmTEs Tl€ l]puT tffixED 4l14 pffiEn ¡&gflEß tT ts coRffEcT svlfTÐ(. 4l
4l

t/8L lO-l II-JISRKED: pB(E(Uft_ tD,.þB tD, C I D );
lrcL ufi- lD B tT( I );
DCL \'O9ID
IlcL cl' 

cfffi(Ë) r.ffifltF;

et KEv(rntlllt) @To EoF; 
ctffi(?);

(It ENÍFilt(l€tLtñ) GOTO EOF;
uÊ- I o¡fRUEj
tF uñ_tD Tt€n fÐ;

red) FtLE(rffilLtN) |llTo(REcoßL) KEv(. t+. )jËã) FtLE(IIRtLllt) lltTo(ßEcffio > ;
L Ir€-St BSTB(ËCffiO,25õ );
tF (c[Þ.lltsT,) ItEñ

lF ( ttfiEX(Ll]€, 'To: .)--t )l( llg]EI(Ll1€,pflOF)EO)
TTEII
VRt- tD.FRLSE;

ELSE
\ffittÞPnEFtx;

ELSE

tF ( I ÌSEX(L tlE,, to : 
. )-Et ) I ( tME(Lt l€, pn(F ).O)

lilt$Ex(LtrE,slÆsTn(ctD, t, trfiEx(cto¡ l. .,, .)_t)
Þo ) TtEil
uß_tfÞFd_sE;

ELSE

\ffitD-SUBSÌB(CtD, t, lliOE((CtOl I 
. ', . . r_t t;

Eno;
tF uft_tD Tr€d m;

REm FtLE(lfr tLtd) tNTo(BECffiD );
L I tE-StrBSTß( reConÐ, 256 ) ;
I F ( I IPEX(L I tE,' Fro&: . )-- I ) I ( I N)EX(L tNE, S|ÆSIR(

sTrÐ. to, t, tN)€x(sTtrD. tDl I ' 
" 

. .)_t )Þo) TlEn
Vñ- tD-Ffl_SE;

EflD;
IF V&.ID TTEN DO;

REm FtLEofi tLtN) tnÏo(8EcffiO);

Sr:tt$þû#S**s

L I r€sSlrBSIB(RECffiÐ, 256 );
lF ( IMEX(L ltE,' tk¡i t' I I COñFRESS(STUD. Uìil T+ ¡ ) )-O ) Ifl to€x(LllE,Cß|PRESS(STUO.Qt )l I . . 

I I

cotfßEss(sT@. a2 ) I l " I I coñpßEss( sTuD. Q3 ) Þo )'ItEn
ufr_ tO-FÈSE j

Etto;
lF ^t/fr-lD IH€N DO;

EOf : OñLL TPUT('PO|]fI To THE tfißXED pffER . ll
'EEFORE V!T' E)CCUTE TH€ PSI PßOOBß|.', I);

CRLL TPUT('TtO RESI.{.T EIITEBEO. ', I );
ufü- I O-Fru_SE;
Elr();

END; 7+ UnLID-ln-fiffiKED */

r?+srBy+FFry44+++++ry+*++û*{*w+t/
. 4l
14 THIS PBOCEDTñIE WLIÍnTES THE IIPUT CGIDITIONfr- 4/
l4 PñpER l+tETHEß tT ls coffiEcT syflTRX. 4/
. 4/
/€*HS*È+tr#*#*È{**r**f*s*+++É+f +*+++*#++++++s/
Vñ- I D-lll-C0tÐt I I 0ttÊL: pffOC(uRL 

I O, JOg I D, C I D, I{HERE );
flCL Vfl- lo B tT( r );trL (JO8|D,H1EÍ€) cttr8(4) URByttlGi
IrcL CID CffH{?);
st KEv(lfitltÌt) coTo E0F;
OI EI{FILE(NRILId) GOTO EOF;
Ufl- lO.lR(Æ;
IF UÊ.ID TTIEd Tþ;

ERn FtLE(natLtÌt) tNTo(RECOH)) KEy(. t+, );
REÊ) FILE(]TRILITI) ITITO(BECffiD);
L I ì€-SJ8$TB(FEC08D, 25ó );
lF (ClO.' tdST' ) T}EN

lF ( lÌOEX(LtllE,'To: . )--t ) THEN
uR_ I D-FRLSEj

ELSE
.J{E tO.pflEF I X;

€LS€
lF ( llÐEX(LtÌtE,'To: . )--t )l ( fNDEX(Lt¡€,

$J8STB(CtD, t,llÐEx(ct0ll. .,, .)_t)Þo) 
TIEN

Uß_ I O-Ffl_SE;
ELSE

\K¡BtD.SUBSTß(C|D, t, TNDEX(CtDl I . ., . . >_r >;
EHD;

IF Uñ.ID THEN fÐ;
R€m Ft LE$fi tLt N) tNTo(BECoflO );
L I IË-SJBSTß( BEcffiD, 25ó ) ;
lF ( lN)€X(LtdE, 'Fron: ')'-t ) TtEfl

ufË- I D¡fßLSEi
ELSE

]¡¡ERE-SLtsST8(L I tE, tO );
EnÐ;

IF Uru.ID THEN DO;
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' æñ) FILE(nRtLtN) tdIO(RECOflo)j
L lIE-grBSTß(ECGD, 256 );
IF ( I ll{EX(L lt€,'thi t' I I CqfRÊSS(STUD. t îtI T+ I ))-O) I( tÌ{EX(LtrE,C(rfRESS(SIIÐ.at )ll ' . 

I I
cole8Ess(sÏr,p. qz ) I I 

.' 
I I cqtpRESS (STUO. CK¡ ) ÞO )

T}EII
tJß- tO-Fft_SE;

EtÐ;
tF 'lrft-lD llËn tÐ;

EOF: CÂl-L TPlT('FollfT TO T]E Cqü]tTtoitft- pRpER 'lI
'SEF(re Y(X, EECTITE T}€ PSI PBOGßtrI. 

" 
I);

cfr_L TpUT('tþ c{ÐÐtTtoÌrfl- pnPEs tfftLED..; t);
Uft.ID.Fß-sEj
ElÐ;

ElÐ; /* t#-lo-tNjqÐtït(htñ, */

ÏHIS PßOC€üNE IS USEO TO EffTER ñ PNOCTOfl NEJ'
stñ_T. TtE nput ffiot¡ttttT cto ooilTnllts Tl€ 4l
SITI}E¡ÍT NfiAEß OF T}E PßæTffi E]ITEßIIrc Tl€ 4/
ßEqn-T. Tl€ tìFuT ffi{¡€fr BLÊiXF tS SEI IO */
TßtE IF IIt€ Pff)CTOR RESP$üEI) IIITH ß ßETW¡I */ïo 01€ oF rH€ pßqfïs tñ ll€ G€T_Q(ES_rtAt 4l
P8{rcEq.ffE. IF 8LffKF ¡S STT TO TRE T}€ 4I
PRæT(N IS OT{-Y ñ-Lq*ED TO EIÍIER R ËSTIf;TI 4I
ßE$n-T ((n M) ßESñ_T RT ñ_L). 8l

êl

C€T-¡ffiK : PHrc ( BLRÛXF, C I O, FqrÌÐ, ßESp, pEßn I T ) ;
DCL clD CrHß(?);
IrcL (BLtrt<F,Ì€PRSS,Fq,hp) Bt T( I );
flcl PÊßlltT(s) BtT( I );

*ûH+*ç**{+*t*+*tjt#SS*¡tstHtÈa**rÞ

trcL BESP FIXEII BIN( I5);
frcL Ìrnso clffi(38) tNtTa'(P)RSS,(C)OtÐtTtolnl-,(ß)EsItAIf? : .);
tlclPcA(3) c¡frfl(t) |lilT('p.,'c.,,ß.);
DCL (R!,R2,R3) FtxED Btlt(t5);
flcL OttTl,fr- Ptcfl.r8E .ZZZ9:;
flcl QÍSot cÌffi(20) llilT(
'l&1S QtÆSTlOtt MJnBEß: ' );
DCL Qltsc2 clnn(42) tdtT(' cotfLETEO STCCESSFTLLV (v)fs,(N)o? : .);
fEL ]å€RE Ctffi(tqr) Vmyt¡6j
DCL \ffilD cfffi(8) rffRYrfo;
DCL TNLIO BIT( I );
trcL nlss€D ctffi(2o) rJñßvtÌto tdtT(. .);
ÌûoPRSS-BLrntt<F;
CSLL o€T_¡ÊSP(ff1SO, PCA, ËSP, O );
BLRÌKF.FÂ-SEj
cR[-L ßEÐ-sTr.ÐlocK(FOtÐÐ );
IF (^Fü.JM)) T}IE}I ETIHTI;
lF ('PERfil T(STIÐ. TSTßTE )) TtEn tE j

Cft_L TPUI('USEBtD: . 
I lsTUo. tDl I'Htr ú,ST 8[EN NNSKEO, NO RESIÅT ENTEREO.., I);FOLS$fñ_sE;

UII-OCK FILE(STUDFIL) KEY(STUD, ID);
ßETtÆût;
EtÐ;

STUD. Q I-RBS(STU).e I );
STUÐ . Q2'nBS (slr.Ð . e2 )j
SÏt10. Q3-RBS(ST¡,0. Q3 );
CR-L WDñTE.STI'TXSTUD. I D, FOUTÐ );
tF (^FoLfiD) TIEN Cft-L tÌflEmtnt_ÉBB(2s);
SELECT(RESP );
]+rEñ( I ) o0;

IF (TIOPRSS) THET OO;
cntl- TpuT('noT ß-LG{ED TO pnss. r0 ffistLT .ll. 

EIíTERED. 

" 
r);

BLÈKF-ÌRUEi
EtÐ;

ELSE tÐ;
cft-L UÊL I O_t N_JtffiKED(VftL I D, JOB I D, C tD );tF -rrfi-tD IIEN tÐ;

&-ßqFETñT,E;
ßETTJRTI;

EÎÐ;
Cñ-L STRTEJ|trH('J',CtD); /s pflSS r/
CÊ-L TPUT( .PRSS ßE9,LT ETITESED. ,, I ),
PUT FtLE( tNTFtLE) EDtT(.R€rut t: pn3s. )(SKtp,Ê);
l{€ß€.pnoFl I., 'I lcJBsTR(sTuD. tD, t,

llÐE((STUÐ. toll. .,,' Ft);
CßLL IlR I L-CAJI(HT€BE, Jæ I D, PBEF I X, . PRSS' ) ;EN);

Ell0; 7+¡4'g¡a7
t&tEll(2) D0;

IF (NOPRSS) THETI OO;
cfLL TpuT('ÌtoT ß_LG{ED TO -Co}ÐtTtotffL- _ . | |'¡Ít SESULT Ef|TEEED. ., 

I );
BLÈKF.TRU€;
EtO;

ELS€ DO;

CRTI Uru. I D-I N.-COM) I T I 6IAL(UÊL I D, æB I O, C I D, H}EBE ) JtF .v&_to Tt€ît Do;
B{_trKF-TRUE;
ñETtffii;
EtÐ;

CßLL STRTE_.nrcH(.K,, C ID ); /*CofÐITIoNE_f ,/cft.t Tpur('cOtÐrTt0îtftL BESI,[_T Eî|TEEO. 

" 
I );CftI TPUT(.EIIIEB PRss oR BESTLÐY mren. i, ri;

PUT FtLE( llfTFtLE) EDtT(.8€svtt: COlg)tTtO0tñL. )(sKtP,ñ);
CRLL I'tÊ I L_0.JT (l&€AE, J@ I D, pEF I X, . coflD I T I ONfì_ . 

) j
EN);

ENo; ¿/*Hf¡Emc/
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1ll-ËN(3) D0; ¡/* RESTUÐY */
CRLL UñL I D-I ÌLNffiKED(WL I D, \,OB I D, C I D );
IF 'URLID T}GTi DO;

BLRNKF-TRI,E;
RETUtrI;
EtÐ;

Clt Trenl- - STW).Q t;
CRLL oErlEsp (qnso I I I 0,,TiJRL I I etso2, \ît, R t, I );
O.,TWL-sTuo.Q2;
CRLL C€TtESp(añso I I I qrTUnL I I Qfl SG2, VN, 82, I );
Í[rTUñL.Sn D. e3;
CRLL GET-.RESp(QñSO I I I CXrTffi L I I Qftso2, !1t, ß3, I ) ;Cfl.L EERD-STI.ÐJOCK ( FOI,TID );
IF (^Fq,ND) THEN FET(,flNJ
IF ( ^PEtrIIT(STUO.TSTñTE)) THEII I}O;

cR-L TpuT('Us€RtD: .l lSTUD. tDl I
'HRS JUST BEEN I6BKED, IIO ESL{-T ENTEREO.

FoLÐtD-Ffl_SE;
UN-Oq FILE(STUffi IL) KEY(STUD. ID),;
BETURil;
EtÐ;

lF (Rl-2) Tt€fl D0;
lt I SSED.t't I SSED I l', I I conp8Ess(sTrû). e I );
STUD.Qr--ST(A),et;
EtÐ;

lF <F'2-2> Tl€N O0;
nlssED.nlSsEol I " I lconpREss(sTLÐ.q2 );

STtÐ. e2*STUD. e2;
E}ID;

lF (83-2) TIEN D0;
ll l SSED-Ìít SSEDI l " I l coñpßEss(sTrÐ. e<t );
STUO QO--5T¡P.q3'
EN);

Cñ-L UPDRTE-STUD(STUD. I D, FOUIÐ );
IF ('FOI,îID) T}Eil Cru-L INTEB}IffLJB8(2S);
CRLL STRTEJIRCH('L"C ID);
CRLL TPUT('BESTUDY BES{ILT E}ITEHEO. 

" 
I );

PUT FILE( tNTFtLE) EOtT(,ñ¡ssed: , 
I lrtSSED,

'Resul t: RESTTÐy' )(SKtp,n);
I{HEflE.PBOFI I', 'I ISJBSTR(STUO. ID, I,

il.ÐEX(STUD.tDll''.',Fr);
CRLL TtrI I L-qJT (IIHERE, JO8 I D, PSEF I X,' RESTUDY, );
EtÐ;

]+|EN(O) Doj
-&-flfiKF-TRUE;
EtÐ;

OTHEBHISE DO;
&-ffIKFETBUE;
cÊ_L tNTEÈ|ß_-fRR(9);
EtÐ;

EtÐ;
EN); 7+ GET nßRK +/

/***#*******#**+#*+++**&t+#**+***r+a*4+*******+ /
/4 4/
/* THIS PBOCEDUBE TffILS QUESTIONS TO THE 4/
/4 STI'DEfiT TTEOWH BßTCH ELECTRONIC IIÊIL. 4/
14 4/
/*{+*t+*{***+{ot#+{***+#*+++*+r{4++{+++**+++s+*+*r /

nR lL-QJEST lotls:PRoc(ttt-ERE, !þB tD, pBEF I X );
DCL l.llEE CHRB(+) r"RRytNO;
DCL (ü]EID,PBEFIX) CTIRE(B ) T,,RBYINO;
DCL QT.ESTtStS(3) FTXED Bil.t< 15);
DcL I FTXED BtN(tS);
DCL 8ËPERT BUILTIil;
CRII OY¡lffil(l.loro<, 'RLLOC ', 'DÞnRtLOUT; ., .pBEF-pSt; ',

'DsN.'llpREFtxl l..rt'fftl.souÏ uoL4{oBX F Dso=ps ; ll'LRECL.255 BLKSTZE-2S5 TßK pRtn.tO sEC-tO ,l I

'UîttT-DtSK HEt{ cRT CIEL CLoSE;.);
lF (PLIBETU'-O) THEN

CRLL tryNnñfl{oR(, 'RLLOC ., ,DD=nRtLoUT; ,, 'pREF-pst; .

'DSît.'l lpBEFtXl l..snntL.EouT olo coEL cLosE;,);
0PEll F ILE(lîRlLOUT ) L tNEstZE(2SS )j
PUT FILE(Iffi ILOUI) EDIT(

'To: ' I lt+¡EnE,'Froû: 'll.JOBtD,
'Subject: 'l I

suBsTR(STtD. tD, t, tNtEx(sRD. tol l. .,. .)_t)l I. .I 
I

SLtsSTB(OUTDRTE,4)I I' 'I I

SUBSTR(SEPffiÊTE(SUBSTB(TINE, 1,6)), I,5)I I' UNi t
I ICoÌfRESS(STUD.UNtT+t)l l. : . 

I I

cot?REss(sTUD.at )l l' ,l lcoñpBEss(sTUO.a2)l I , .l 
I

coftPBEss(sTtÐ.Q3 ),
' ,)(s<tP,R);

otl KEV(TESTtN) RECoro-REPERT(.,,2s4)l I.CONTRCT VoUB
I I'INSTRUCTffi THRT TTË FILE 'HEÊOE8' I{RS NOT FOUTID.,

REtr) F I LE(TEST I N ) I NTO(RECOFÐ ) KEV(' HESDEN' );
PUT F I LE(ñR I L0tjT ) ED I T(St ESTR(reCOBD, 256 ) )( S< I p, Ê );
QIÆSTl 0îlS( | ÞSTUD. e ti
QTEST I 01tS(2 ÞSTUD. Q2;
QLESTI $tS(3 )-STUD. e3;
OTI KEY(TESTIN) RECORD.BEPERTI' ' ,254)I I'CONTRCT YOUR'

I I ' tÌÍsTBUcToB Tt-fftT uNtT 'l lcoÌfBESs(sTUD.uNtT+t )l I' QUESTIoN ' I lConpBESs(q,JESTtOfis( I ))l I' t{Rs ¡K'T Fot¡Ð.';
ON EI'ÐFILE(TESTIN) GOTO EOF;
DO l-l T0 3;

REru FILE(TESTIN) INTO(BECORÐ) KEY('TESTS,U' I I

coflPEss(sTUD.tåilT+ I )l | 
.,Q' 

| |
coñpREsS(QtrESTIofis( I ))I I 

. FtRST. );
PUI FILE(llRtLoUT) EDtT('Question . 

| |

CoI1PRESS(CIJESTtoNSil ))l l' : .,
suSsTB(8ECOBD, 256 ) )(9( I P, ff );

DO t&ilLE('t,B),
REâD FILE(TESTI N) INTO(RECORD);

l);
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PUT F I LE( Nâ I Lq.lT ) ED I T( SI'BSTB (RECOru), 256 ) )
(SKIP,â);

EÌÐ;
EF: PUT FtLEfftßtLoUT) ED|T('Ânsser 'l I

ctrtPEsS(([JESTtoils( I ))l l' :',' ')(sKtP,R);
EtÐ;
PUT FILE(nf, ILOt I) EDIT('CoßrÈents: .,

. .XSKIP,R);
closE FtLEfffrtLOUT);
CRLL BflTCHJIRI L_PS I (JOB ID, PEEF I X );
CRTI. TPUT( ITEST PfüÐEì IS IIRILED FBON ' I I.ÐBIDI I'T0'lll+tEffi,r);

EÌÐ; 7* nRlL-(H,ESTloîtS */

/s{aûÈ+*H*È+*#þÈ*H**¡S*F+¡ts+*¡tðû*:la{s*#{,toÊ***+***** /
l4 */
14 THIS PROCEDUE IfiILS OUT T}E FILE IfrILIII TO S/
14 TTE STUÍEM THBO.'OH BRTCII ELECTBONIC IfiIL. I4/
14 4l
/*t*s*ffi 'H+HH*H**¡t+s#*H+##l|++ü*{#**+#s /

11ñ lL-qJT: PßOC(ttl€BE, JoB tD, PREFtX, nsc );
DCL l+€RE qJRR(*) VfiRytNc;
DCL (JOBID,PÊEFIX) C}IRR(*) IRBYING;
DcL llSG Cflffi(*)j
CRLL fIvllftl(1t0ro(,' ñLLOC',' DtÞtffi t LOUT; .,, nnEF-, l l

PREF I Xl l' ;','Bsd-snnt L. sqrT VOLE]{IBK F DSO*pS, I I
'LREcLEzss BLKSTZE-2SS TH< pRtn.to sEc-to , ll
'|.,îttTEDtSK NEH CnT CIEL CLOSE;.);

lF (PLIBETU^-o) THEN
CRLL tryìffin(HoH(, 'RLLoC ', 'DtÞtntLOUT; ', .PSEF-' 

I I
PßEF|Xl I';', 'tlSH¡snRtL.rqrT OLD CÐEL CLOSE; ' );

OPETI F ILE(IIR ILOUT ) LINESIZE(255 );
PUT FILE(Ifi ILOUT) EOIT(

'To: 'llt*tEBE,
'Froß: ' I l.toB tD )
(SKIP,R);

ON KEY(NRILIH) GOTO EOF;
ON EN}FILE(NRILIII) GOTO EF;
REflO Ftt€(lfi tLtN) tNTo(RECO8D) KEv(' t+' );
BERD F ILE(ÌIR ILIN) I ONOßE(2);
BEM F ILE(NñILI It) INTO(BECOBD);
plJT F I LE(ñR I LqJT ) ED I T(SLASTR(RECOBD, 2s6 ) I l', I I nsc )

(SKIP,R);
CLOS€ FILE( INTFILE);
ON EþF ILE( I NTF ILE ) COTO EOF I;
OPETI F ILE( INTFILE) INPUT;
fxt t&ilLE('t.8);

OEÏ FILE( ITÍTFILE) EDIT(FECOflD)(ñ(?2));
PUÏ FILE(NRILOUT) EDIT(R€CO8D)(SKIP,R);

EtÐ;
EoFl : CLoSE FtLE( tNTF|LE);

OPEII FII.-E( INTFILE) OUTPUT LINESIZE(?2);

[E l&ilLE('t'B);
RERD FILE(NRILIN) INTO(RECOBD);
PUT F I LE(NR I Lq,'T ) EO I T(STISSTR (RECO8D, 256 ) )(SKIP,R);

EtÐ;
EOF: CL0SE FILE(tÎfl tL0UT);

CRLL BRTCH-JIRI L(JOA I D, PREF I X );
CRLL TPUT(NSGI I' rESr PRPEB IS ñ8ILED FROÌI' T0 'l llstERE, I );

ElÐ; 7* nnlL-oUT +/ .

/**r+{**+{**+**#+***Hfi +**++*****+*f ++ffi *+*ffi **+4 /, 4l
I* THIS PROCEDURE SUBIIITS R BRTCH TSNTES TO 4/
I* NRIL TEsTS.
t* 4/
, 4l
/***#*++*tr+++*+{**+++*++*+++**+*#*R*{*Sü+*++ry+++ /

BRTCHjR I L : PRoC(.J08 I D, pREF I X );
DCL (.¡CEID,PBEFIX) ctfrB(*) uffiytNo;
CRLL DYNtrl(l{,&(, 'RLLoC ,,'ofÞCoùinout; ., ,pBEF-,¡ 

I
PREFIXI l';','DsN-rnRtL.sconn UOL4{oBK F Dso=ps ,l I'LBECL-72 B_KS|ZE-72 TBK pntn-t SEc-t .l 

I'UN|T-D|SK NEt{ CRT Ç0€L CLOSE;.);
lF (PLIBETU^-o) THEN

CRLL DYNtrlfl.toRK, 'RLLOC ,, .DI)-Ç0t1hrlUT; ,, .pnEF=, 
l l

PREF|XI l'; ,, .DsN.st'ffitL.sconn 
oLD CDEL CLOSE; . );

OPEN F ILE(COI1IlüJT ) LI NES IZE<?2 );
PUT FILE(COIfIqJT) EDIT(

oèe confld€ntiql nÈITES comqnds oeo )(SKlp,R);
CLOSE FILE(COITfiUT);
Cfl-L DVtnn(H0ñK,'flLLOC', .m-tNTBDB 

REnOtE.LocRL
'SYSOUT-ß CLoSE SySopB@-tNTH)B; . );

OPEN FILE( INTEDR) L INESIZE(8O );
Pt'T FILE(INTBDA) EDIT(

I l.,oB tD I I

't/'
'//' ooo coñf¡dentol lEL conûqnds for Þotch job ooo't/'
(s(l P, R )j

CLOSE FILE( INTRDß);
ElÐ; 7* 8ffTCtl-JlRlL */

/**+H*++**+#****r+Htñ{+#ü+**++****sryf{*8#+û*+ /
/* 4l
/4 THIS PROCEDUBE SUBNITS R BRTCH IÉìNÌES TO 4/
14 ÌlRlL TESTS BY PSt USEBTD- 4/
/* 4/
/{++**+++++++#t4*#t**+t**s+**{++*+++*+*{*8*++f *4 /

ERTCH-JIR I L--PS I : m0c(Jog I D, pßEF I X );
tlcL (arcBlD,PREFtX) ctfìB(+) uffivtNc;
CRLL DYNtrl(t{oßK, 'RLLoC ., ,DtÞcoñtÐUT; ,, ,pREF*pst, ,,

'DSN-' I IPREF I Xl l' . sÌfi tL. scoffi UoL=HoRK F Dso=ps, | |'LRECL-72 BLKSTZE-?2 TRK pßtñ-t sEc-l .ll
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'UNIT-D|SK ìtEl{ CRT CfEL CLOSE; . );
lF (PLIBETU'-o) THEN

CRLL DYNtrl(1.lOBK, 'RLLOC ','DfÞCOnrcUTj ', .pREF.pSt; .,
'DSil.' I |PßEF I X I l' . sflR I L. sCOtfi OLD CfEL CLoSE; . );

oPEN FtLE(CqínouT) LtNËs IzE(?2 );
PUT F I LE(COIfiq,T ) EDIT(

oæ conf¡dent¡ol nSITES coß¡qnds oæ )(SKlp,Ê);
CLOSE F I LE(COÌIIOIIT );
Cß-L DY¡ü111(1{08K, 'RLLoC ', 'fÐ-tNTRÐB R$rOTE-LoC8L 'l I

'SASOUT-R CLoSE SVSopRo€- tNTH)B; . );
OPEN F ILE( IIITRDfl ) L ITIESI æ(80 );
PUI FILE( INTRm) EDIT(oo@ conf ident¡ql .JcL coßfèofids ooe)

(sKtP,R)j
CLOSE FILE( IN'fRDfl);

EN); ¿* BffTCtl--lAlLJSt ry/

/+***++Ë*++s**+8H*#*##**+**#ttr++s**H**** /14 #l
IT THIS PßOCEDUE IS THE STRTE IîRCHIIIE F6 TTE +/
I4 TT€ STUIEIÍT TßRNSßCTIOIIS. R TRR}ISRCTIqì TYPE*/
I4 IS PRSSED IH R8q'NEilT TBRNS trID IT IS USED */
14 RLOilO I{ITH TI€ STUÍEIÍTS CURREIIT STñTE TO 4/
/* GIUE THE STUIEITT HIS NEI{ STRTE. THE 4I
/4 TFRNSRCTIOfI IS THETI LOOOED BY A CRLL TO TH€ */
l4 L06-TBAÌÍS BoUTltE. 4/
/4 */
/+*{#+#*Ft{ss*¡{o*{**+H#+s***H*#*þÊ*#44*¡þâ* /

STRTEjRCH : PROC(TRfl ltS, C I D );
DCL CID CflñR(?);
DCL Tffi}IS CHRR( I );
DCL (FOTñìD,STLÐ_PBOC) BIT( I );
CRLL RERD-SYSPj
CRLL REfÐ-STI-Ð-LOCK(FOUilD );
IF (^FCX'|ND) THEX ÆTU8TI;
SELECT(TBR}TS );
]{HEN('T') t}0; /+ oE}IERRTE TEST */

STUD. TSTRTE¡TST_T;
IF (CID^E, ') THEN

SïlÐ. RT I ñE-SUBSTR(DÊTE, S, 2 ) I I SUBSTB(T I nE, t, 4 );
cÊ_L UPDnTE_STUD(STUD. I O, FOUN) );
IF (^FOIFID) T}EN Cfl.L INTEBdRL-ERB(2o);
Cß-L LOG(TRffiIS,CID);
Et{);

t{HEtl('C'ttJo; ¡+ CtrlcEL TEST {/
STUD. TSTRTE'TST-.R3 ;
sTtÐ. RT I tE.f, DDTD (SU8STß ( mIE, 5, 2 > I I ST BSTR (T I I'tE, t, 4 ),

BSTYTIIE );
CR-L UPDflTE-STUD(STUD. I D, FOUTÐ );
IF ('FOI¡ID) T¡EN CÊ.L IHTEBIIñLJB8(2O);
cñ-L LOC(TRâ|S,CtD);
EtÐ;

l{HEtl('E'>æ; la TEST EXptBED r/
sTUo. TSTRTE-TST__R3i

SïtÐ . RT I nE-flDDTD(sTUD. RT I nE, TSTI{ I TH I N );
STtÐ.BT IÌ|E.RDÐTD(STUD. BTI tfE, BSTYT¡1E);
Cß-L UPDfITE-STUD(STUO. I D, FOUÞ );
IF (^FOIJIID) TI-EN Cd-L INTEBflflL-ERB(2O);
Cfl-L Læ(TBtrIS,CID);
EtÐ;

l{l-EN('l'>W; la nffiK TEST +/
STUD. TSTflTE-TST-no;
STID. BT I IIE-SUBSTR(ffiTE, 5, 2 ) I I SUBSTR <T I ñE, l, a );
Cfl-L UPDRTEJTUD(STUD. I D, FOU}Ð );
IF (^FOLND) T}EN CR-L INTEBdRL-EBß(2o);
Cñ-L L@(TRßIS,CID);
EtÐ;

l{HEtl('P')00; /* PRoCTOR SELECT */
STUD. PSTRTE-PSTJ;
STUo.SlD.CtD;
Cff.L UPDNTEJTUD(STUD. I O, FOUIÐ );
lF (^FolllD) TI-EN CRLL INTEßNRLIRR(2o);
CñLL L6(TßRfIS,C ID );
EN);

l&tEN('ñ')DO;
STUD. PSTRTE-PSTJR;
SïtÐ. PBæTffi-STt Ð. PßæT6+SySp. UpR@;
CRLL TOTfU.-¡TRH(S;
Cru-L UPDflTEJTUD(STUO, I D, FOUIÐ );
IF ('FOUID) TTEN Cñ-L INTEBNRT-E8B(20);
EîÐ;

ltlEN('tt' )Do;
STUD. PSTRTE-PST--PR;
Cft-L UPDRTE-STUD(STUD, I D, FOU}Ð );
IF ('FOI.FID) TIEII CÊ.L INTEBNRI FßB(zO);
EM);

]¡HEN('K')W; ¡+ CoflolTlotl& +/
DCL CPTE-(L-TST) FIXEO BIN(15) INIT(

TST-I , TST-T, TSTJIT, TST-CRO, TST-CB I , TST_C82, TST-.B3,
TST-CKI, TST-CB I, TST-CB2, TST-CR3 );

STUD . TSTßTEÊCPTBt-tSTLÐ. TSTflTE );
STU). ßT I ñE-SUBSTR(mTE, s, Z ) I I SJBSTB(T I t'iE, t, 4 );
CÊ-L UPDÊTE-STUD(SIUD. I D, FOUI'Ð );
IF (^FOLtrID) T}€N CR-L INTERNRI FRB(2O),
cfl_L Loc(TflRilS,CtD);
EN);

l{lEN('R' )N; /+ REUtStOfl */
DCL BPTzu(I.-TST ) F IXED B IN( 15 ) IN I T(

TST- I , TST-T, TST-JIT, TST-.RO, TSTI I, TST-N2, TSTI3,
TST..RO, TSTI I, TSTJ2, TST-C8O );

STUD. TSTRTE-RPTBL (STU). tSTRTE ) ;
sïr,D. BT I ñE-SUBSTB(Dfl TE, 5, 2 ) I I S{r8STB(T I ñE, t, 4 );
CÊ-L UPDñTE-STUD(STUD. I D, FOUTO );
lF (^FOIJîID) TI-EN Cfi-L INIEBNRLIER(2o)j
cft-L L06(TBmts,ctD);
Er.Ð;

'{HEN('.J'}N; 
¡+ PRSS RESIJLT {/
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DCL PPTBL(L-TST) FIXED BIN(15) INIT(
TST-I , T5T-I, TST-I , TST_R I, TST-IÍT, TSTI3, TST-RI},
TST-C8I, TST-IíT, TSTJ3, TSTJB I );

tF ((c|lÞ' msÏ' )l (clfÞ.Tâ' )) THEN f]o;
lF (STUD.TSTRTE^-TST_T) TIEN DO;

SRUE-STIÆ;
Cñ-L STI,Ð_P8æTffiS(Sñ,,E. I D,TBI.E, FALSE,

sT(ÐJ8@);
STIÐ-SAIÆ;
IF "STUD_PBOC & (SYSP.CUR-I-TEST>O) T}EN DO;

CRLL RERD-SVSPJ-OCK;
st€p . cln_ t_TEST6\aSP . cuß_t_TEST_ t;
CRLL (FDRTEJVSP;
EÌÐ;

EN);
STUD. TSTRTE-TST_ÌiT .

EtÐ;
ELSE DO;

STUD. TSTâTE-PpTBL (STLÐ. TSTRTE );
ElÐ;

IF (STU). TSTRTE-TST-83 ) T¡EN
STU9. RT tnE-RIÐTD(SttsSTR(DRTE ,5,2>l I

stasTR(T I Ì€, t, 4 ), RSTYTT€ );
lF (STUD.TSTRTE-TSTjT) TlEd Dg;

STUD . TEST-STIÐ . TEST+SySp. rfRSS;
SïUD. UN I TESTUD . UN I T+ t j
CRLL TOTft--TIRH<S;
EtÐ;

Cfl.L UPMTE-sTUD(STUD. I D, FOUÌO )i
tF ('FO$tÐ) TIEN Cfl_L tNTEEflRLIRR(20);
cfr_L Loo(TRffts,ctD)j
EN);

UHEN('L')DQ; ¡* BESTLÐY BESULT */
DCL SPTEL(L-TST) FIXED BIN(¡5) INIT(

TST-I , TST-T, TSTJIT, TSTJ2, TSTI3, TSTJ3, TSTJ3,
TST*CR2, TST-RíI, TSTJ3, TST-'R2 );

tF ((cttÞ' tNsT. )l (cl[Þ'TR' )) THEn fþ;
lF (STUD.TSTRTE^-IST_T) TIEN D0;

sRIJE-STlÆ;
CÊ.L STIÐ-PßOCTffiS(Sñ/E. I D,TRI.E, FRL$E,

STLÐ_PBæ);
STIð-SRi,E;
tF ^STUo-fBoC & (svsp.CuR_I_IESTIO) Tt_€N DO;

CRLL RERD-SYSPIOCK;
SySp . CUn_t _TEST-S\€P . CUR_t _TEST- I ;
CRLL TFDRTE-SYSP;
EtÐ;

ErÐ;
STUD. TSTRTE-TSTJ3;
Ero;

ELSE DO;

STUO. TSTRTE-SPTBL (sTUD . TSTRTE );

EN);
lF (STLD.TSTRTE-TST-II¡I ) TIEN

STl.,Ð. RT lñE.RmTD( SLBSTB(DRTE ,5,2>l I

SLASTR(T I IG, I, 4 ), RSTVTNE ) ;
Cfl-L UPDñTE-STUD(STUD. I D, FOUru );
IF (^FOTîID) TTEN Cfl.L INTEffIflL-.ENB<2O);
CÊ.L Læ(TRR$IS,CID);
EN);

OTHER]¡ISE æ;
UI'¡-OCK FILE(STUÍFI L) KEY(STUD. I D);
Cñ-L I NTEBTIßLJBR(2 I );
EtÐ;

EtÐ;
ElÐ; 7* STRTEJ'frCII */
/*#*++f HrHf**H{+*HÉ**+H***+++*++****{+*+*s /
l* */
T* END OF PROOBRN 4/
l+ 4/
/*e++***g****++#rH+*++{**û+H***{{++++a*44**+ /

END; ¿*
//LKED. SYSL I B

//LXED. SYSLI1OD

ÌTRIN PBOCRtrI +/
u)
DD DSN-SVS2. PL I . OPT. PL I Tñsx, DI sP-sHR

DD DSN-oo€ the locqt¡on of th€ ptoduct¡on runs @oo,DlSpEOl_O

-756-



APPENDIX E

SOURCECODE FOR CAPSI

WITFT CLASSROOM SETTING

-757-



//PSl.,OB \rB 'F.ÐRt t,TEZO,LEg, tEt2O',
ll EXEC ñSiloC
//Êsfl.sYstN H) +

* CRLL BY PL I* CRLL SCil(zuFFEB);
* DCL BUFFER CHffi(*) UffiVIII€;

Drfiffict csEcT
ENTRY SCN
oc c'scN'
DC fl-t(s)

sclt Ds 0H
sTn t4, il, t2(t3)
Bru-R IO, O

usll6 ry, lo
LR 4,SFruERRER
ST 13,SRVERBER+4
sT 4,8( t3)
LR 13,SñUERRER
L 4,0(t)
LR 6,2<+>
LH 4,O<4>
ïPrtf (õ). (4 ), C0NTBoL
L t3, ¡+( t3 )
Lll t4, il, t2( t3)
BB I4

Sfl.,,ERñEñ DC zOF'O'
Eìt)

I / EXEC RSñoC
//RSÌI.SYStìt DO *

* CRLL 8Y PLt
* CÊ-L SEND(BI,FFEB,USEBID);
* f}CL BUFFEß qIRB(+) I6RYII6;
* DCL USEBID CHffi(8);

DL8'1REC2 CSECT

E¡TBY S€TE)

DC C'SEND'
oc Ê_t(5)

sEno Ds 0H
sTn ß, tt,l2<13>
Bfr-R IO,O
uslt€ {, t0
LR 4,SRVERRER
ST 13,SflUERBER+4
sT 4,8( t3 )
LR 13, SRUEÊRER

L 4,0(t)
L 5,4(l)
Lfl 6 ,2<4 >

'PSl-JffilN',IISGLEVEL-( t. I )

GET Rü)R OF BIJFFEA
GET RCTUfi- BUFFER RtÐB
OET LEIIGTH OF BUFFEB

LH 4,O<4> G€T LETIGTH OF EUFFEB
TPUT (6), (4),CotfTB0-,USEAtDL-(5)
L t3,4( t3)
L t4, t2(t3)
Ln 0, I t,20( t3)
8R t4

Sfl,,EffiER DC 2OF'O'
EIO

/ / EÆC PL lOq-, CS I ZE-5 tZ(, I S-il I S, STGENTC, æ-, F( I ), I NT', X-X, R-fl
/ÆLt.svstN fÐ *
l* pEBSoflfìLtzED svsTtl tNsTRrJCTtOtt 8/
/+H#¡f ffi *+{*##+#f H**+#*H+#**++{s#+H*+*¡
!4 

4+H4Et+{+Yry?+B+ry+++++*#+++fry+{Ë#+++Ë/

l4 PSt nRtN PRoOmn :i
' */
/,' ßUTHOR FRtrIK T€RZOO IRIIC. 4/
14 DRTE lStTTElt \rRN. t5 t984. 4/
/4 BUTHOB NRNIX LEUTüo, YIU-rffN. 4/
/4 LRST T,FDRTE FEB. t5 t984. 4/
/4 ocT. t5 l9€5 4/
. 4/
/+HA**+++**H#*f4{{***++***+{**+{***s*g++*#+8**++++ry*+*{*++4 /

14 (JEBS|ON 2.O 
4/
a/

I4 qiRT$ES FRON SINGLE USEE TO Iî,ILTIPLE USERS TI-T1T CRN RCCESS 4/
/* OI R S}IIFED DRTR BRSE CONCUREENTLY. THE STUDETIT DffTffiRSE 4/
/* HIS NODIFIED FRON REOIGIRL( I ) FILE TO ITÐEX FILE 4/
l* ofloniltzRTt0N. Tl.t€ FRCtLtTtES OF neilTORtNo STUDENT 4/
/4 rcTIUITIES ßID SEI'OINO I1ESSRG€S RRE RODEO. 4/
. 4/
/*HH*ffi *¡û**#**H+SË¡to¡H***ü*+*++*#rË**H+**#+#*++Ë**++*ry{+ 

/
, 4/
. +/
I* THIS PROCRRN PEN¡ORITS THE INTEBRCTIUE EOITIìIG RIÐ STI,ÐENT 4/
/4 IRR}fICTIOI COIITROL FUNCTIOÈIS OF TIE SYSTEII, THHEE FILES 4/
I* ffiE USED 8Y THIS P8OCBtrI. THE FÍRST IS THE SYSTEI1 PRRR- 4/
I* I€TER FILE , ß SII$LE BECOND DIBECT RCCESS FILE, IT COIITRINS */
I* THE UßLUES ]{IICH TETEBNINE TIf NUIAER OF IJI'IITS IN THE CqJSSE+/
/* ..... ETC. THE SECOTÐ IS'THE STUDE}IT BECOBD FILE (STLÐFIL) {/
/1 IT IS RLSO R DIBECT INDEX RCCESS FILE. TTAEE RECORDS RBE 4/
I* PREñ-LOCRTED TO STOE INFOffIIRTION RELRTEO TO THE SPECIRL */
/* STUDENT MJNBERS EDIT, IT}sT,TR, (ONLY THE PRSS]{O8D FIELD IS II'/
/4 USED IN THESE ffiCffiIIS. ). THE THIED FILE IS R TRtrISrcTION 4/
14 LOO FILE I{HICH KEEPS R RECOBD OF STUÍ}INT TRRNSRCTIOîIS RS 4/
14 THEV OCCIN, FOR STRTISTICfl. PUflPOSES. THIS PRÍ}GBRN IS 4/
/4 DIUIDEO IìITO Rq.,,TINES ¡&IICH ROTreHLY PRRft-LEL THE NENU 4/
14 @TIONS, THE FIBST ROUTITIE I]H¡CH IS PEBFOBÌIED IS RN 4/
/4 INITIRLIZRTION BOUTINE ]{HICH SETS UP THE DIRECT INDËX FILE 4/
/* TO RCCESS STUDE}IT RECORDS RTID RLSO URITES R LOG RECOBD !¡ITH {/
/4 R TBRNSRCTION TYPE OF 2. trTER INITIRLIZRTION , THE NflIN 4/
lA CONTROL I'€NU RO{JTINE IS CRLLED, IT IN TUBN CRLLS SU8-NOUTIN€+/
/4 I+IIC+I EDIT STUI}ENT BECORDS , STRRT SESSION ETC. 4/
/4 DEPENDTNG ON TFG CftOtCES t'lROE BV THE USEA. 4l

OET RDDBESS OF BUFFEB
GET RDDRESS OF USEBID
GET RCTURL BUFFEB RDDRESS
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14ry
/*+*þ¡xH*H*** þi+HÊ{ón*{nf ,þû*H*H*¡tó}***&}*Hf F¡**¡þ**#t**H*s**s*
/*++**Ë{.1***+H#*H*{4*t{*#*,t*+H*H¡þû*#+H+*{H*Þ*#*#Sry*+*H*

14 4/
14 LOOfIL THIS IS T}Ë LOO FILE. FOß ß DESCRIPTION SEE */
I* TI€ SECTIOfI IN THE SVSTEN BEFERENCE NRNINL */
14 oN 0RTR FtLEs. il
/4 SYSPFIL TTE SYSTEN PffitrlErEß FILE- DESCBIBED IN THE +/
14 REFERE}ICE ñRruß. . * II4 STI,ÐFIL STT'TENT RECOFD FILE , DESCRIBED IN T}€ */
l4 s\6TEn BEFEßEÌIC€ nñNtnl-. */
14 STRT-TBLIN)-,SESS THIS IS A TffiLE OF TEST ÊIO P8OCTffi STRTE+/
l4 usto llt TtË EilÐ SEES|ON ñqJTtNE. 4/
14 TST- .. . TT€SE ffiE THE IETIOTRTIOIIS FOR TEST STRTES, */
I* SEE THE SVSTEÌI REFEBENCE ]frNNL FOR R 4I
14 nERN|NO OF ItE COIES. 4l
I4 PST-. TTËSE ffiE THE D€NOTRTIOI6 FOR PRÍ}CTO8 STRTES*/
/* CUTOFF THIS IS T}E TEST qJTOFF TINE LINIT. *I
l4 cuB-l-TEST TH|S tS Tt€ COT-î|TER coNTRt¡il¡F THE NWBER *l
I* OF TESTS CT,'B8€TITLY RSSICÎIED TO ]HE 4I
14 tl6TnucroB oB TR. 4/
14 I-TESTIIII THIS IS TTE LINIT TO THE If,'IIBE8 OF TESTS *I
14 HHIC}I CRN BE RSSIGNED TO lHE INSTßrcTOB OR */
/4 Tß. tl
I* CUH)RTE R UffiIßLE COITRINIIIO TI€ CURßENT tnTE. 8/
14 sl
/+H*+#***+*w**++gÊ*+++H*+r+HH*raoi+***#¡B*H*s{þÈ#4H*H+/
llPS I :PR0C(Pflfln ) OPT lOtis(tfl til );

DcL PRRII ctHR( to0) URRytl$j
DCL IJSEBID ClnB(O) tNtT(pnnfl)j
DCL SYSITI FILE STtrtrI INPUT;
DCL STSPflI¡IT FILE STREßN OUTPUT PRINT

ENJ(ßECSt ZE( t32 ));
ECL LOOFIL FILE RECORD EXCLIJSIUE KEYED

U}ALFFERED EIf,J(F RECS IZE(42 ) BLKS IZE(42 ) BEO I ONfü-( I ) );. DCL SYSPFIL FILE REC!ßO EXCLITSIVE KE\€D
UÌEI,FFEBED Elñ,r(F ßECSIZE(285) BLKSIZE(285) REOIqtñL( I ) );

DCL STUDfIL FILE BECOH) KEYEÐ
Etf,r( I NDEXED KEt't_oC(2 ) KSVLEHoTH(7 ) BECS I ZE( tO? )

BLKSI ZE( IO7) F B{.|FFEBS(35));
DCL SCN EXTEßÌFL OPTIOfIS(RSI1, IIITER)

ENTRY(CInR(+ ) VffiV tN0 );
DCL sEtlD EXTERtfrL OpTtOltS(RStl, ¡¡1TER,BETCODE)

EITTRY(CHffi (*) URBYIIF, CffiB(8 ) );
IrcL I ST(D ,

2 DELKEY BIT(8),
2 to cHflB(?) tNtT(' .),
2 MìnE CHRR(3o ) tN tT( ' , ),
2 PHOTE ctnR(?) tNtT(, ,),

Ë

GLO8RL ORTR DlCTlOlsnV s

2 FRCIf-TY .:

2 \IEñR
2 STRTUS

2 $ilT
2Ql
2Q2
2ql
2 TEST
2 PBOCTOB

2 TEEN
2 EXRÌI
2 Totñ-
2 LETTER
2 PflS${oBt)
2 PSTRTE

2 TSTRÏE
2 StD
2 BTll€

DCL I TSTtn) LIKE STUDj
DCL I SRUS LIKE STtð;
trcL I SYSP ,

cllnB(2) tNlT(' '),
cHlR(2) tNtT(. '),
clnB(3) tNtT(. .),
FtxED BtN( 15) tNtT(O),
FtED BtN( t5) llilT(O),
Ft)ED BtN( t5) tHtT(o),
Ft)GD Bllt(t5) tNtT(o),
Ft)ED DEC(? ,3) tNtT(O),
Ft)ED DEC(7,3) tNtT(o),
FtIED DEC(?,3) tNtT(o),
Ft)GD DEC(?,3) tNtT(o),
Ft)GO DEC(?,3) tNlT(O),
ctnB(2) tNtT(' .),
ctRR(8) tNtT(' ,),
Ft)GD BtN( t5) tNtT(O),
Ft)ED BtN( t5) tNtT(o),
CHRB(7) tNtT(' ,),
PlcTLnE ',999999' ;

8t T(8 ),
FIXED BIN( I5),
FtxED 8tN( ts),
FtxED tEc(?,3),
FIXED IEç(7,3),
FtxEo tEc(?,3),
PtcTrsE '999999.,
PrcTtnE '999999',
PtcTLeE '999999,,
FtxED 8tflil5),
FIXED BIN( I5);

B tT(8 ),
CHRE( I ),
clt8B(7 ),
FtxED 8tN( t5),
FIXED BfN(I5),
FIXED BIN( I5),
FtxEo BtN( t5),
FIXED BIN( I5),
FIXED BIN( I5),
F txED fEc(?,3 ),
FtxEo DEC(7,3),
PrcT(nE '999999,.
CHñB(? );
Ft)GD BtN( t5) tNtT{ t0);

FtxED BtN( t5) tfitT(too);
COilTBOLLEO,
CHRR(7 ),
FIXED DEC(7, 3);

2 DELKEY
2 t{.rNtT
2 tsilTL( t00)
2 tfnss
2 

'JFBæ2 LoTlnEsH( t3)
2 SESSÐRTE
2 SSSSI il'E
2 SESSCUTOFF

2 Clrn_t_TEST
2 t{-00ßEc

I S\TST LIKE STSP;
I L0G8€C,

2 DELKEY
2 TI?E
2tD
2TS
2PS
2 UNIT
2 Ql
2Q2
2Q3
2TP
2?P
2 CTtnE
2 StD

LPTE
I LooS(LPTR) LIKE L@REC j
(LSTUO, LSTUOIIORE )
I PINDX(LSTUD)

2lo
2 PROCTOR

ocL
flcL

DCL

DCL
DCL
Dq-
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DCL STEIID
DCL (LST,LSTIPBE)
ocl- I ST(LST)

2tÐ
2 NRÙIE

DCL (LB(I,LBtFñffiE )
DCL BI.'FFER
DCL I STRT-TBL-EIID-SESS,

2 TSTRTE( IO)

z PsrRrE(4) Fr)ED Br.r(,J;tii:ili, ,, ,,*r,
DCL LJPEC F¡ED B¡t(ts) t¡tT(S);
DCL SpEC_|D(L_SPEC) ctRR(7) tNtT(- tNsT 

"'TR.,'EDtT','RLL" 
.tfrH(Eß, );

DCL PSC(LJST) clfi8( t3) tiltÏ(
' I }I I T I RL',' f$JR I LßLE 

"' 
}IOT ß'ñ I LffiLE 

"' 
PB@TOfl I}tG' );

DCL TSC(L_TST) cmn<il> lntr<
' I N I ï I ñ- 

",tn 
I TI Ì6','NOT 1S I T I tF.,' NO tffiRK yET.,'StE PRSS'

'ONE FñIL', 'BESTLÐV', 'q,T. TEST" 'OUT. IIñR(,, ,CRñCELLED,);
DCLLGLTT(t3) cHffi(2) tNtT(,R+','R.,,R_.,
I B*' , 'B ' , 'B-', , 'C+' , 'C ' , 'c-, ,'tr' , 

.D ' ,'D_' ,'F ' );
DcL (DRTE, T r rG, LEnorH, sr.tssrn, r,tn r Fy, RBs, tioo, úeou¡o l BU r LT r N;DcL (TRÈIsLRTE, tÌ|DEX,unspEc,orsounce,ngÞEnr,rruncl BUtLTtN;
DcL (srnrts,FLoofl,corpLETrqr,mronlTv,elrRúu¡ surLrrilj
DcL L-TST FTXED BtN( tS) tNtT( tO);
DCL TsT-l FTXED BtN(tS) t¡t1(t)i
ÐcL TST-T FI)ED BtN( tS) t¡tT(2);
DCL TST_ltT F|)GD B|lt( t5) il.ilT(3);
DCL TSTIO FlxEo BtN( t5) tNtT(4)i
DCL TSTII F|)EO 8tN( t5) tdtT(s);
DCL TSTI2 F|)GD BtN( t5) tHtT(6);
DCL TSTI3 FI)GD BtN( t5) tNtT(?);
DCL TST-.OT F I )80 B tN( t5 ) tnt T(8 );
DCL TST-¡ll Ft)Go BtN( t5) tntT(9);
Dq- TST-IC F I ED B tN( tS ) t¡t T( tO );
DCL L-PST FTXED BtN( t5) t¡tT(4);
DCL PST_| F|)EO Btìt( t5) ldtT( I );
DCL PST-PA F|ED BtN( t5) tîilI(2);
DCL PST-.P¡fr F|)GO BtN( t5) ltilT(3);
DCL PSTJ F¡)GD BtN( t5) tNtT(4);
DCL |-TEST-tll| F|)ED BDt( t5) tNtÏ(s);
DCL TBUE BtT(t) tNtT('t.B);
DCL FRLS€ BtT(t) tNtT(.o,B);3ä:i:;ì :i#:il iiil::::,:i:t:
DCL BESP FIXED BIN(IS);
DCL TIJENTYf| ptcTuBE .99999ç' tNtT( r0@);
DCL CUBTll€ P|CTUSE '999999';
DCL CUToFF PtcTtnE '999999.;
DCL CUBDRTE CHRR(6);
DCL OUTOÊTE cHffB(8);
DCL NUIIERIC CHRE( tO) tNtT('0t23456?89. );

FIXED BIN(I5);
FIED Blll( t5) tdtT(200)j
COITROLLEO,
CHSR(? ),
$ffi(30);
FIXED BlÌl( l5) lÌilT(20qr)i
CHRS(LBLF) URRiy ttË CO}'TR$_LEDj

IrcL iPPERCf,SE ctfB(26) tNtT(
' BCDEFGHI JKLIIIFPQBSTWI{XVZ' );
DCL Lo]€BCRSE clnB(26) tNtT(
' obcdcfghi j k I nnopqrstuvuxyz' );
t}CL (BEL,LF,CR,BS,OFF,OTI) CHRR( I )J
flcL T\,BÌ€FF BtT( I ) tfllT(' t.8);
OCL Ê-L{IJ BtT(t) t¡tT(.g,3) EXTEnNfr_;
frcL I$TCH TßSK;
T)q. STRGE EUEilT;
/**H*ry*+*# tffi lN pgOGBRn {o¡+s****+**H*H*H{+rH+8/
Cfi.L INIT;
CñJ. TERN-COflTROL;

/tte*HH*H+***#Wf #+**ft g**+*û¡tr***+*ffi +**+{+r++**4 /
¡* 4/
I* THIS PROCETXJRE IS THE Lq]EST LEI.'€L TEBIIIIËL I}PUT */
I+ ROT'TINE. TI€ PRSRNETEß CIN IS FILLEO ]{ITH L 4/
I* C}frRRCTERS FBON THE KEYEORR) I+IE}I THIS ß([.,TINE IS S/
T* Cfr.LED. RLL LOI]ERCÊSE RLPHRSETIC C}NBNCTEES RBE 4/
I* TBRNSLRTED TO UPPERCRSE 8V THIS BOUTIIE. 4/
¡* vl
¡* 4/
/+Ë#**+t+***+***+H+H*S**+g**û+*++{*{#ry{{*+*4++r /
TOET: P80C(c I tl, L, PBOTECT );

tlCL Cl¡l CtfiB(+)i
DcL L F t)ED B tN( t5 ),
f}CL PBOTECT BIT(I);
frcL T5O ctfrR(SO );
æL BS52 ct!îR(s2 );
tlCL C6O Cmn(óo );
trcL fl,\r) F|)ED Btfl(1s);
0N EN)F ILE(SVStfi ) BEGtNi

T50- " ;
CLoSE Flt-E(SVStN)i
OPEII FILE(SVSIN);
PUT FILE(SVSP8 INT ) SK IP;
ElÐ j

IF (PROTECT) TTEN DO;
BS52-REPERT(BS, 52 );
C6O-REPERT( 'ç*ã&e' , 12 );
J"flq)(Rnto,5 )+ l;
DO l-l T0 4;

PUT FILE(SVSPRINT) EDIT(SUBSTB(C6O, t +.J,L),
sLtrstB(8s52, t,L)) (R,R);

Eþ;
nï FtLE(SVSpBtNT) EOtT(. .,suBsTB(BSs?, l,L+2>,.: '>

(R(L ), Â, R );
cfr_L scÌt(sTR I NO(trF ) );
EiÐ;

GET FILE(SVSIN) EDIT(T5O) (R(50));
IF (PROTECT) THEN

Cñ-L SCN(STRING(ON));
CITtsSUBSTB(T5O, I,L);
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C I lf¡ïBRI|S-RTE(C I ll, TFPERCÊSE, L(I{ERCñSE )j
ENDj /* TGET */

/**S*#H**+*¡Þs*Hþ$û:toÊ*H*þÉ¡tsÈ+H*¡û+*{*H*H*{oËH**rH4 /t¿ */
14 THIS PROCEDUF€ PßI¡ITS T}E VRLUE OF R PRSSI{OßD È/
t* RN) EßÊSES lT FROn T1€ SCR€EN. 4/
¡* ir
/t+#*#*{**+*H*##tHlf*+HHü}{8##+{4**++H#+#*ff S /
ECI"frCPRSS: P80C (C I tl );

frcL CIN CHRB(+);
IlcL BSA ctffifl(8 );
BS8.ËPERT(8S,8 );
CRLL TPUT('PñSSI&BD: '' I ICINI I '.., ¡ >;
DELRY( IOOO);
PUT F It-E(SvSpR IÌtT ) ED IT(BS, BS8, ,sx*o]^E{nn 

" 
BSs, 'æ]{]{llüe. , BS8,

' H8tnüeo"8s8,'tfi8xe8¿{].t,, 8S8, " )(R );
EllD; 7* ECf|æRSS s/

f4 4/
¡+ THIS PßOCEDISE BETURINS R BOOLEtrI WLIE TBI'E IF 4/
/* THE STII)ENT NUIAEB PRSSED IN PffiRIËTER CIO *I
/* ItrITCHES RIIY OF THE SPECIRL STUDEIIT III.rIBERS 8I
I* BECOçHIZED BV ITIE SYSTEN. (IE INST,EOIT,TR,RLL, 4I
/4 IfìRKEB ). * /14 4/
/++#***#+tt**t*#*{H++++fi **+++#+*+#t#,t#*{+{,+*#+ /
SPEC I ñ--lD :P80C(Cl D) ETt Rtü5(B I T( I ) );

trcL ctD cffiR(?);
DCL I FtxED BtN( t5);
IrcL SPEC B IT( r );
SPEC - Fru-SE;
DO l-l To LJPEC;

lF (SPEC-ID(l ÞClD) THEN SPEC-TBUE;
EtÐi
BETTIRN( SPEC );

EllD; /+ SPECISL lD Ë/

/{q*ffi *g+##*H+**H**{+#*****+#*¡tof **+H+ss*H**+#*#*#* / 
.

14 */
14 THIS PR{¡CEDUSE TRKES THE CHR8RCTERS Pf,SS€D IN COIJT RND */
I4 I+RITES THEN TO THE TERÌIINfi- trTER S<IPPINO L LII€S. 4/
l* 4/
/*+*Il+****{{**H*S*++H*E**{*****tã***H#***HtH#+**H+/
TPUT: Pß0Ç(COUT, L );

DCL L FTXEO BtÌt(ts);
DCL CoUT cltnn(+);
SELECT(L ),
I{HEN(I) PUT FILE(SYSPBINT) EDIT(CQJT) (COL(I), fl);
HHEN(O) pUT FILE(SYSPR¡NT) SKtp(L) EDtT(COUT) (COL(t), R);
OTHERI]ISE PUT FILE(SVSPRINT) EDIT(COUT) (COL(I), SKIP(L-I), R);

END;
EllD; /* TPUT */

/s**{*##tþg+s*sFtr#*H+H#gþf +****+È{*w+***+{+++#+{t /
l4 */
I* THE RRIID PBOCEDUBE OENERRTES ß RRIÐOfI 32 BIT INTEGSB +/
/4 THE PSJEDORtrTDON TECTITIIQIJE USED IS R CffIBINRTIO}I OF S/
/* LII'ERR COfIGEJE}ITIRL ñND SIIFT REGISTEB TEçH¡IIQIÆS. 4/
14 wl
/*{+#*+**+*H*{4*H+**F!+ff *r+H*H{H***#+f ***r{**Ë*+++**+ /(lloF IXEDoUËnfLot ): (MIZEROO tU I DE ) :

BfflO:PROC REIURilS(F tXED Btìt(3 I ) );
OCL SEED Fl)€o BtN(3t) tNtT(t?) sTRTtC;
DCL (Tt,T2) FtxED Btd(3r);
sEEfÞ6906g+SEED*T I ñ8.
r,ltspEc(Tt )-( ( ts).0'å )l lsrBsTR(uNspEc(SEED), t, t7);
T l-I I+SEED;
T2-(T l* 13 tO72 )+T I ;
SEED-SEED+T2;
ffiTU8¡I(SEED );

EltD; /+ RE|D */

/#*#*HH*g+H*++H*H*Þ+fi tr++++*û**H*Wr++{S*++***+f t /
14 4/
/* THE OENRfiO PBOCEDUFE OE}EßRTES R RffIDOfl INTECER IN S/
l4 mlFE t-Ltn HHtcH ExcLtÐEs THE nUt€E8S tN qt,Q2,Q3. 4/
/4 IT IS USED TO GEÌËB8TE T}E QIIESTIOîI NUTAEES FOß TESTS+/
l* fftD tN Tl€ p8ocToß SELECTtOtt RLcoRtTHn HHESE tT tS 4/
/4 TJSED TO S€LECT PROCTORS IF THEBE ßflE NOflE THtrI ONE */14 HITH THE LOI€ST ISJI1BER OF POINTS, 4/
1,, 4/
/g*Èl*i*#*H*HtB*+*Ht*++***È#{++**+{{+*tË++û+**+s+**** /
oEflRRilo : PßoC(L I n, Q t, eZ, e3 ) RETURI|S(F I XED B I N( tS ) );

DCL (Ltn,Qt,Q2,Q3) FtxED 8tN(ts);
tn- RGEI| FtxED BtN( ¡5);
T}CL EA BIT( I );
IF (LIII(2) THEN BETURil(I);
RûETtsIlOD(BtrID, L IN >} I;
lF (Llll-2) THEn RETUßN(ROEN)j
ETÞTR(E;
t)0 ]¡HtIE(EQ);

IF ((8GEN{I )I(BOE}I-Q2)) THEN IP;
IF (RCEN(LIN) T}EN

BGEN-fl0EN+ I ;
E-SE

BG€tþ I i
EfiD;

ELSE EQ{fr-SE;
EN);
BEÏ(nN( BGEd );

EN); /1SEtroìfÐû/

/{&Èss++û++++++++H*f ++++8{f +*+++++++st+++t++s+*+4+++*Ê+s+8+ /
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THIS PßOCEDISE I.IRITES O.,lT TI.E IîESSROE THRT T}€ STI-ÐENr */
NJNBEB HR€ .ÃJST B€EII ÌI@IFIED Ofl IELETED. */

ëS*ü#*û+ryf ++*#+#{+üHrfi *Ètþ*SB*H*Fr#r#,tBrHsû#*#
EECJIOJüJN): PAOC;

CñLL TPUT('EBBOR IS Fq,îO III II STTID.ID, I);
CSLL TPUT('yotn STUIENT mrñ8EB Hffi iÃrST BEEIi iloolrlm 8., t);
CRLL TPUT('YOIN SI(Í)ETÍT RECOßD }ffi \Ã'ST 8€EII DELETED. 

" 
I );

cñLL TpuT('TRRltsRcTtot cRtrcE[l-ED.,, I );
CRLL'TPUT('PLERSE COTITñCT TO \&'R INSTRUCTOß !,, I);

ENO; 7* BECJIOJ:0{TH) û/

THIS PflOC€DI.RE ßEru)S OI€ STLÐENT RECOBD GIUETI THE *I
STTÐENT Iï,NB€B IN PffiñI€TEB CIO. T}IE PffiRITTER FO$IO f,/
IS RETUR}ED flS R BOq-ERII TßI.E TJRLIE IF THE ßECOflD */
CORRESSPOIDINC TO STUDE}IT NI¡I8EB CIO l{ff FOUN), 8/

ÆH*#++SHr#*'l.f +H#**t#*+*#+g**ri{ff
REñ)-STIÐ : Pßæ(C I D, Fothlo ),;

DCL CID C}HR(?);
DCL F0Ut'Ð 8tT( I );
otl KEY(STIJOF I L ) FoUiÐ-FRLSE;
FOUTIO-TRUE;
REtr) M)LOCK F I LE(STT'DF I L ) I NTO(STUO ) KEY(C I D );

END; ,r* RERD-ST(Ð +/

l+ 4l
14 THIS PROCEOLNE RERDS RTÐ ]AITES OT€ STIÐETIT RECffiD */
I4 GIUEN THE STUDEIIT NLfiBER I}I STIÐ. ID. T}E PÊBtrIETER */
14 FOUIÐ IS BETI'RTËD âS R BOq-ERN TRIÆ I'RLUE IF THE ffiCffiD +/
Iþ CORRESSPOTIDINO TO STUDENT NI,rIBER CID ]{ffi FOU}O, */
ls */
ÆS***4tH*Þ{S****f +*Ê++*#H*#*¡***Sg*þr+Ðn##+H*#
REæ-STU)I0Q( : Pßæ (FqrND );

TrcL FOUIO BIT( I );
OII KEY(STUDFI L) BEOIN.

FOIfIItsFR-SE;
Cfl-L RÊC-IIO-.FqJIÐ;
EN);

Fol¡lD-TRt E;
REñ) F I LE(STI.ÐF I L ) I NTO(sTLÐ ) KEY(STI.Ð. I D );

ENÐ; /* RERD-STU0-I-oCK */

/æHr#*f +++t**+***+++**+{4**+**þf *H*++*HþB+#*##**++#++/
l4 4/
/4 THIS PflOCEDINE HEI{BITES THE ST(Ã)ENT RECOND RSSOCI- S/
I* RTED I.IITH STUD€NT NUflBEA PRSSED IN CID. FqJ¡Ð IS THE*/
/,1 BOOLER}I TJRLIÆ EETUBI€D TRUE IF THE ßECO8D ]{ffi FOUTÐ.t/
lú 4/

/+H***+++***H+#*H,tqËW****wW+***++**++******+***++*+**s/
UPmTE-STLÐ: PBoC(ClO, FqrtÐ );

DCL CtD Crnß(?);
ocL FouN) BtT(l);
0N KEY(STU)FI L ) FoU|Ð-FRLSE;
FCA,N) . TFUE;
RE18 I TE F I LE(STI.ÐF I L ) FRON(STI'D ) KEY(C I D );

END; /* I}PfHTEJTUÐ S/

/*{*+**HÈ+H*H¡¡ffi H*{q+#*{4**+***++*+*ry+#+*ä+++++4+*+/
li 4/
¡+ THIS PSOCEOIJRE RETIO!'ES R STWENT RECOBD FRON TTE 4/
T* THE STUÐEIIT FILES. CID CONTRINS T}E STLÐErfi NUI€ER S/
14 TO BE REIPUED, FE'ND IS ETINNED TBLE IF THE BECOBD +/
14 T0 BE DELETED l.lffS Fü.,ND. */
t+ 4/
/*#t+*+HËf B+H*#H*H+t¿o++*++{*+{**+*++*++s{r{+Hû#*++sq /
SEnou-sTUO: PROC(C lD, FottND );

DCL CID
DCL FOUÌC)
Oll KEY(STq)F I L ) FOUN,-FRLSE,
FOI'IDÊTTIUE;
DELETE FILE(STU)F IL ) KEV(C ID);

EHD; 7* RÛICÅ/E.STUD +/

/+#*#****++H****+*S*+#f +t***4+***S*+r+*t+HÊ**+*s++ /
14 4/
/4 THIS PROCEDI,nE ]IBITES R TEI{ STUOE}IT RECOBO TO IHE Ë/
/* FILE. THE STUÍEIIT NLñBER OF THE rEH SECOBD IS 4/
I4 COIfÍRINEO IN CID, FOUND IS EETTNTED UITH THE 4/
/4 I/RLUE TBUE tF R RECoRO ]{tTH TH|S STLÐENT lyJ¡€Eß 4/
/* ft-Efltry EÍ IST . 4 /
14 4/
/***H*Hgr++*tr*HH*#+S*H#û*++H**r***H**+{**+{+** /
l¡8ITE-STI D: Pfffrc(C ID,FqrND);

DCL CID CHffi(?);
DCL FOUÌÐ BtT( I );
0ll KEV(SïLÐF I L ) Fo{r}Ð¡TBtÆ;
FOUN)ffi-SE;
1{B I TE F I LE(STUDF I L ) FBON(STT'D ) KEYFROfl (C I D );

El'D; /* IEITE-STtD */

/#*+**f **##*Hû*+#*#*g*+**+*t**+{{****++**Ë+**ü+++++s+ /
14 ql
/4 ÏHIS BOI'TINE CLOSÉS THE FILE OF TI.E SVSTEII. ä/
I* IF SOÌ€ R€COflDS ffiE LOCKED BV ffIO'IHER TRSK, THEN 4/
/4 THE EffiOB COfIOITION I{ILL BE RRISEO. IF SO, DELRY A 4/
/4 ]+ilLE RND T8y TO CLoSE TtE FILE RO6|N. +l
/4 4/
/#+H+{+*#H****+++*+#{#+*+++*+*+*+++++++q+t++++**++*+8*û /
CLOSE-.F I [E : PRæ( I llF I LE );

DCL INFILE FILE UÊBIÊBLE;

ct|RB(? );
BrTil );
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OI EBROB BEGIN;
DELñV( IO );
GOTO ßORIH;
EM);

flGñlN: CLOSE FILE( INFtLE)j
EtÐ; /* CLOSEJ.ILE */

/H*Íoù*#*¡14+**#+**#**{*#*++**++'}*#*#iþ**H*þt*,Èâ4**#+s* /
14 il
I4 THIS K)I,ITINE rcCEPTS R 6 CHffiRCTEB I'RLT,E REPES€NTITIO */
l* R TllË RS Htf|Ìfss Rltt¡ RETLnNS TrG SRIE TtnE ufi_rjE l{tTH */
14 THE HotflS,nlNUTES SECO¡ÐS SEpRRnTED Bv COLONS.IH:if1:SS{/
l* */
/**t#*s+*H****#*{!û*üt¡þt'û'þr#*tr*¡tsf ,û¡t*Hrt{+*¡þt,ù**e*+#*,ton* /

SEPffi RTE : PBoC(T I lËffio ) RETttflNS(CtFB(8 ) );
æL T tnEffio P tcTURE '999999. ;
ffiTtnÌI(S(tsSTR(T I t€RRo, t,Z> I l' t, I I St BSTB(T I t€ßBç,3,2 > I I

' :' I IS(ESTR(TlñEffiO,5,2));
EilD; /i SEPRßRTE */

/*#+#H**++#H+#*#t++

THIS ROT'TIIIE Tfr(ES T1{O 6 DIGIT TII€ INLUES
REPRËSEIITIN HHIÛISS flIÐ RETUß}IS R I.,RL(E ISIICH
rs Tll€ sun ff THE HorAS RN) ñtlf,rTEs lilTH TlË
sEcoftos sET TO ZERo.

/+H+*+þtt#*{4H***H*##**
RoDT I rE : pRoC ( T I tl t, T I n2 ) BETUBitS (p I CTUFE' 999f199. ) :

DCL (Ttnt,Tll12) PtcTrSE .999999.;
tlcl- fl,CRBñY, llt) FtxED BtN(3t );
DCL IæD BUILTIN;
DCL (NN,HH) PICTLNE '99';
| -SUBSTR(Tl i 1,3,2 ÞSUtsSTR(T t¡Ê.,3,?>;
Iñ'1l00fl , 60 );
tlll. I f;
cffR8\r I /60;
I -SUBSTB(T I n l, t, 2 )+StaSTR(T I ¡A., t,Z> ;
HftsmD( r+cffiRv,24 );
RErtnlt(HHl lmll I'o0' );

EN); 7+ H)DTItE {/

/*H*H+*ËS*¡¡+#*S+#**+H*#*H#*#*#*HW*ÈS*#/
/4 &l
14 IHIS ROUTII€ TRKES R 6 DIOIT ÍFTE Uru-UES 4/
14 REPNESENTIIIO WNTÐD flTÐ ËTI,B¡IS THE NEXT DRTE */
14 lN THE GEilERRL CRt_Et'Ðffi. */
14 4l
/+++*trÈ+*ff +#**++++{**++w**{+++***+{{***+rH**+++/
I NCRDRTE : PBoc( I rÐßTE ) RETURNS(P I CTLnE' 99€999' );

DCL INDñIE PICTIHE '999999';
DCL (YV,nn,oD) PtcT(nE ,99';
YY-SUBSTR( I l'tÐRTE, I ,2 );

fltþst BSTR( I N)RÏE, 3,2 );
DÍÞS{,BSTR( I N'RTE, 5, 2 )+ t ;
tF oD>sLasa( '3 t293 t303 t303 t3 t303 t303 t . , ts1*2_ t, 2 ) I(m1.2 & DD)28 û VY/4)FLæR(VY/4)) THEN DO;

0tÞt j
¡fi{loD(m1+ t, t3);
IF NN{ THEÏ DO;

ilr. t;
\¡f¡floD(\¡V+ t, too );
EltO;

EIID;
ßEil.BN(VYl lnnllæ);
EN);

/#r**+tH{g#**¡f *Ës#*++**+ss+#+*+**+++**s+{**++#***8W*{/
, 4/
/Ù ÌHIS PflOCEDI,RE BUILDS trID I{BITES R LOG RECOBD.THE CID */
I* trID Tß8NS PRßRIÊTERS DEFINE THE SID RND T\FE FIELDS TO */
I* BE ISITTETI I+IILE THE EEST OF TI-IË FIELDS OF TTE LOO 4/
/4 ffiE OLESTËD FB$I THE CWB€NT UÊ-UES IN THE STUD€NT 4I
14 F€CffiD. 4f
14 FOR R DESCBIPTION OF TTE LOG ßECOBD FIELDS SEE THE RCr-S/l* ERRtrcE ntrtuÊ-.
t* 

4/

'4/
/*+gl#*{ñ+*+W*g**+Hû++**Hsf +**4{+*ffi +S**++*+*+{*++{{*/
LOO : PBOC(TffÊltS, C I D );

DCL Tßtrts cttrìR( I );
DCL CID CffiB(?);
OTI KEV(LOOFI L ) BEGI TI;

CRLL BEfl)-SYSP-LOCI(.
SYSP . tLOOßEC.Wsr . TOOAeC- t;
CNLL UPOf,TE-,SíSP;
CÊ-L TPUT('PLERSE CO¡ÍTRCT TO VOTA INSTRLTCTOB !,, t);
CÊ-L TPUT('TTE LOG FILE IS FLq-L RND Ii] FECOSO CRfI BE ,II

']¡RtTTE¡i qt tT..,t);
Cft-L TPI'T('T}E LOO FILE IS ITEEDEO TO BE ENL.ÊROED !', t);
GOTO q'T;
ETD;

CRLL REru)-SVSPJ-OCK;
SYSP. }!-0G8EC.SYSP. Ì!-OGAEC+ t;
CRLL æDflTE.SYSP;
RERD FILE(LOOFIL) INTO(LOOffEC) KEY(SYSP,NLOOBEC);
LoGBEC. DELKEV-(8 )'O' B;
LoGREC. TYPE-IRtr|S;
L0û8EC. CT I nE.SJBSTR( T I nE, t, 6 );
LOoflEC.SltÞCtOi
I F (TBfrJs-' 2' I TmmS-'3, I TnRnS-. 4, I TBtrts-'S. ) THEIT tlo;

LOGSEC. TS-TST_t i
LOC,8EC. PS.fST_t ;
LOOSEC. IÍHJSEßIO;
LOGBEC. UN I T, LOCREC. Q I, LOCBEC . Q2, LæBEC . q3, LOCREC . TP,

LOCBÊC. PP-O;
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EIID;
ELSE IF;

L0cREC. TS.STLÐ. TSTRTE;
LOoREC. Ps-STtÐ. PSTflTE;
LoCßEC. lD-STU). tD;
LooREC. W I T.STUD. tfifl T;
LocflEC.Qt-STt0.Qt;
LOoflEC.q2-STLÐ.ezj
L008Ec . Qo-sTW. e3;
LoGßEC. TP.STIÐ. TEST;
LoG8EC. PP.STI0. Pf,oclffi ;
EÌIÐ;

BE}B I TE F I LE(LOOF I L ) FRGI(LOGSEC ) XEY(SYSP. NLOGEC );
ot/T: ;
ENo; /* LoE +/

THIS PROCEIT,BE IS CNLI-EO I.II€N THERE IS R SEBIOI'IS *I
lNcoNstsTÊNcY tlt Tl€ D|TERmL RECORIIS. Ên ERBOR tf,,lt8ER */
DEFINED I}I TI{E TRBLE BELS{ IS ¡{BITTEX TO THE TEßT1IÌIft-. 4I

EßROB CRT SE LæRT t Oil 'r I
I

2

3

4

5

6
7
I
I
t0

il
t2
t3
l4
t5
t6
l7
l8
t9

20
2l
)a

STI,ÐE}IT NUßEB ITI ST RffRRV SESSION CO}ffROL, *I
}IOT FOTJN) Ilt STUTENT FILE. PROCTOR SELECTIOI. *I
tNrnLtD cRsE cHotcE. sEsstoN co$TBoL, *l

PROCTOB SELECTION 4I
sEcoNDflSy tD l€T FO{,No. sEsstoN coNrml, *l

IIffiK TEST * I
sïu)ElfT t{RtÏt}6 TEST ßtD SESSTON CONIROL *l
PROCTONINO RT THE SRIIE TIIIE */

-snt€ ffi ERROß 2. sEsstoN coMBoL Ìtntfl*/
SELECT STRTN$IT. 4/

-STI.ÐENT NUIAER flOT FOIIID -STUDEIIT LOOIN. 4I
-SRIG ffi E88OB 6. -OET-PSOC-STñTUS 4/
-SRI€ RS ERROR 2. -GET-PßOC-STRTUS 4I
-SRI€ ffi EBBOR 2. -.oET-tffBK "I-sPECtft_ STr.Ðgtff ÌAJtaER floT -CETID|I_PffiS */
FO(fID. *l

-sntË æ EBROR t. -STRRTJESS|Oì1. 4l
-sRtE RS ERROR t. {tÐ sEsstoN. 4l
-sñl€ Rs ERROS 6. {DtTJ¡ERSOtfrL *l
-SRIE RS ERROB t. -€DIT-PERSO}8L *I
-sntÉ ffi EBRoß t0. -EDtT-fERSOÌfrL 4l
-sRlG ffi EEROR t0. -oET_htsTJæs ,û/
-snlÉ re EBROR 6. -EotTjqnsE *l
-sÊlË Rs ERROR I . -L tsTJTLÍ¡ * |
-SRIE RS ERROR 6, -SESSION COIÍTßOL,TEST*./

GENEBNTE. */
-SRI€ R6 EßROB 6. -STRTE-TÍrcH 4I
-sa¡€ re ERB08 5. -STRTE_JIRCH 4l
-SRIE RS EBBOß ,I. -REÌIOU-STUD 4I

23

24
25

/#*#*#{#*r*H+g*

-S8IE RS EBROR I.

.SRI€ RS ERROR 6.
-SßI'E ffi EBROB 6.

INTERNfB-..EFA: P80C(Ettt-Fl ) j
DCL El'RJll FTXED BtN{ tS);
DCL C(X,T
pur sïR I No(cour ) ED I r( . {s+ t TTERNft- *#f, Í1åì,:r, (R, F(Õ, o ) );
Cß-L TR'T(COUT, I)i

EllÐ; /* INTEßÌFL-Effi +/

/**s**++s*+*#++*s+#,È#**{w+#*++Ê+*+++*+*+++*r4+*#Ë++* /, *|
14 THIS BOUTINE CO}ITñITTS THE COflNON COD€ BEQUIRED TO 4/
T* ISI]E R PEOI'FT TO TI€ TERTITNL, GET R SINOLE CTNRrcTER{/
/Ù RESPONSE BRCK ßND I,IRTCH TO R KIK}U}I SET OF BESPONSES 4I
/ã THE PRffRIÉTER NES COITRINS THE PRüIPT TO BE LISTED. 4/
14 THE PffiRIÉTEA BR IS ßN RffiRY OF SIÌIOLE CHffiRCTER I,IRLID*./
lã RESPOIISES. BETVRL lS TIE RETUßfl URLLE: flN |ND€X lltTo 4/
14 THE RR RRSRY ITIDICRTINO T&IICTI OTIE OF TTE RESPONSES I.IRS+/
¡+ TVPEÐ IN. RETUflL IS SET TO O IF R BIJINK 08 SETINN }¡RS {/
II TVPED fN. TIE PROOBtrI I{ILL LOOP REQ\ESTITIO R RESPOIISE */
t* lftTtL R VñL|O oNE tS T\PED tN. 4/
. 4/
/**++*s+fl *,f H*¡t*Ët*++******{{*¡ù++*+H*+*H{+***++**++*{+* /
C€TIESP :PBOC(nES, m, ETVRL, DEFtrtLT);

ECL ltES CHRR(*)i
tlcL BR(r) CHRB( I );
f}CL (reTVNL,DEFñI.[-T, I ,LIÌI) FIXED BIN( t5);
DCL ColtT BtT( I );
flcl- TEIP CHRB( ¡ );
CqlT - TFHJE;

REIU8L - 0 ;
Llll - ttsOthlD(Bfl, t);
D0 l+llLE(CotlT)j

TEIP-' 'i
lF (O€FßULT^-o) THEN

cRLl- Tput(Ì€sl lRn(tEFflJLT)l lESl lsSl lBSl I . : ., 
I );

ELSE
cñ_L TPt T(ñES, I );

Cñ-L TGET(TEIf , I, FflLSE );
tþ l-l TO Ltn;

lF (m(t )-TEnp) TIEN D0;
[€TVR_-t;
CONT-FnLSE;
ElÐ j

EìÐ;
tF (TEtp.' ') THEì ooi

RETUru-EOi

C0NT-FñLSE;

-EDITJVSP, CHtrIGE * /
ïtnEs-HoLDS . I /

-oEltfEsT 4/
-OETJüìRK 4/

*/
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Et'Ð;
ELSE DO;

IF (CONT) TI.Efl DO;
CRLL TPUT('IÌIiJß-ID RESPOTTSE, TRY flGñIII. 

" 
I );

EtÐ,
EtÐ;

El.Ð; /* l{llLE */
END; /o OET RESPOì|SE E/

/***#+H***#*#¡f *H*#*++*Hi*{H*+t*#f4*H*+**HH*+**{q* /
14 4/
/4 THIS PEOCEDLRE IS E)GCUTED 8€FffiE ThE CONTROL ÌËNU 4I
14 IS DISPLRYED. IT PRINTS IHE SI$I-qt BRTfiEB RIÐ PRINES +/
/4 THE CLNDRTE. THE PBæEÍX,E TNITES R LOO RECOfÐ I{ITH *I
l* TRRIüSRCTION T\PE-2 4/
14 4l
/#t+**t4+¡lÞgiot*¡t+**+¡t4*H+g*{4H*,þù*#û¡t*Hrf t+**+#*i+H+** /
lNlT:PßOC;

DCL EI RJENT;
CURDRTE- mTE;
OPE}I F I LE(STIÐF I L ) EXCLIJS I UE UPORTE O I BECT U}€UFFERED,

FILE(SYSPFIL) UPDfrTE OIRECT,
FILE(LOOFIL) LFI}RTE DIRECT;

cfl_L L00('2"cu8uRTEl l ' ') EUENT(Et );
thtsPEc(BEL Þ' æ t0 I I I r,B;
$ISPEC(LF) .'q) t00 ¡Ot' B;
UISPEC(CR) -'ü)@ t t0 I' B;
*tOçlqFF¡-'@æt I t0'B;
tåISPEC(oll) .'OO@ I r I I'Bj
I¡ìSPEC(BS) -'@0tO I t0'Bj
IF (US€ß|D.' ') THEH DO;

Cfi-L TPUT('U¡IIDEIITIFIEO USER IS NOT RLLOIED TO USE PSI."I);
CRLL SCN(STBtì|o(BEL ));
uRtT(Et );
STOP;
Eno;

ft-Læ PIN)X,ST,zuFFEB;
COnPLfi 1ofi(STñOE).' t'8;
OUIDñTE- grBsTR(cLnDñTE, t, Z> I l' /' I I S(ßSTB(qJBDflTE, 3, 2 ) I I

' /' I I s{,BsTR(Ç1|BDRTE, s, 2 );
CUBT I lG.Sl,lBSTH(T I ltE, t, 6 );
Cfl-L ÏPUT( 'PEASONÊ- I ZED SYSTEI1 I NSTRL€T I ON. ' , I );
Cfl-L TPUT('LrEBSt0N 2.0 : æT tS, t98S., t);
Cfr-L TPUT(OUTDRTEII ' 'I ISEPffiRTE(CIJßTII€), I );
CRLL TPUT( 'STRBT 116 llil T t ft_ t zRT t o]t trcH. 

" 
I );

uRtT(Et);
EdD; /+ llllT +/

/s+**+#ä**+**+***g*ffi +****+***+*{++**++{***+*{#*#*H* /
l4 4/
/* THIS PBOCEÐI.BE BEI]RITES THE SVSTEII PRRRIIETER BECOru)*/
/4 IT IS CRLLED RFTER EUERY NODIFICRTIOTI TO R SYSTEN +/
14 PRRRIIETER. tl

TFDRTE-SYSP : PRoC;
BE¡{8ITE F ILE(SYSPFIL) FBON(SISP) KEY(O ) ;

ElÐ; /* LPmTE-SVSP */

/#+#*##+H*H*#tr*#+++*S#*++**++***+*+*+*+++ry***H8/
14 8/
14 THIS PSOCEDUE IS USED TO BEru THE SYSTEN PRRRI'IETEB */
l* BECffiD. 4 /l* */

ERD-SríSP:PROC;
RERD Nq-oCK FILE(SYSPFtL) tNTo(SYSF) KEy(o) i

EtÐ; 7+ REæJYSP */

/{+sH*#H+#***Sgüw***+H#**+*++*rÈH*++{{ry++$ü{4++Ë /
l* 4/
14 THIS PROCEDURE IS USED TO BEæ trID LæK THE SYSTEN ry/
I4 PffifflETEß RECOtr). 4 /
l* 4/
/*+{+*û*#+m*EËH**S*&++H#**++H*S+{****{++**È++sû** /
RESDJYSPIOCK: PflOC;

RERO FILE(SYSPFIL) IÌITO(SYSP) KEV(O) ;
EÌÐ; 7* ËRD-sYSF¿oq( */

8/
ûws**+***t4 /

l* 4/
l* IHts pRocEDLnE ts us€D To DTSCOVER t+ilcfi l€rflJ 4/
14 C}IOICE ]{ffi INÍE. SINCE ff USEB IS RLLOI.IED TO ENTER +/
/4 ruLTtpLE nENJ CHOTCES 0t I L|NE ]+ilCH t{tLL tlouE 4/
II' OOT$HRRD THRÍ)UOH THE NEÌIU HIEEffiCTIY ¡.IITHOUI THE #/
/* PBINTINO OF INTEru€ilINo IENIJS THIS ROUTINE */
I* STRRCTS THE FIBST CIIOICE FKIII TTE OTHERS. (THE 4I
/* q{OICES ruST BE S€PffiRTED BV PERIODS. ) THE PRSR- ë/
14 I€TER SOTNCE COTITRIITS THE SCIJRCE STRINO TVPED IN S/
I* BY THE USE8, THE PRflRNETEE FIEST IS THE FIBST 4/
I* CIIOICE IN T}E LIìE, TH€ PRRtrIETER REST IS TTE REST*/
14 OF THE LINE ¡IITH THE FIRST CI.IOICE BEIIOIÆD RIÐ THE {/
I* BOOLEtrI INBIRBLE ERR IS rrSED TO INDICRTED R SYNTRX+/
14 ERROB ITI THE I}IPUT. 4/
l* */
/Hr#+H*Ë*s+H**#+#+#*#H+H**S+++***{4+#**È*+*8 /

**û{##ÈH****+++*+{t++*#{++*f+ /

EXTRrcT-CK) lcE:PB(rc(SOLnCE, FtBST, BEST, ERR );
DCL (SCTJßCE.FIßST,REST) CffiB(*);
DCL EBß BIT( I );
DCL il,!') FI)ED BtN( ts);
EAB - FRLSE;
FIBST-";
BEST.' ';
lF ( UERIFV(sOtRcE,l'AJnERlCl l'. ')^-o) THEN

EBA - TBUE; /*SOURCE COflTntNS tNUft_tD CHRBS{/
ELSE DO;
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,J*UERIFY(SOffiCE,' '); /* !þF|BST I|ON-BLRNK */
IF (.ÞO) THEN TP;

ERB - TB(Æ; /+ S0{rrcE EfeTV s/
END;

ELSE IXI;
Ft RST . SUBSTB(SOURCE,\, );
| . I'ERtFV(FtRSf, N¡€RtC);
BEST - ST BSTß(FtßST. t+t );
SUBSTB(FtRST,t)-, ';
lF (l.t) Tt-€H Em-TßtE;

END; /+ÊLSE s/
EllD; 7* ELSE s/

Etñl; /4 EXTmCT CHOTCE */

/*****a#*È+m*++*#$**
li *l
14 THIS PROCED(BE IS TIË RúR'TIT€ I{,IICH DISPLRVS TIE MRIN *//4 CONTBq- I€NU trID PEffFONNS ß CRLL TO R SI.IBROUTII€ 4I
14 tEPEìDtNc 0ìt THE ñEt{,l C}FtcE nr¡¡€. 4/
li 4l
/H**+SH+HÞn+#{#H+#*¡å*+#*+¡¡{4ËH**S{q*H***H#***H*/
TEBIJ@ITßOL: PEOC;

trcL L-cHotcE F|)ED BtN( t5) tNtT( to);
DCL (Ct10 I CE, Ctp tcE-F I RST, Ct(t I CE-REST )

ctftB(L-.cHotcE).
I}CL (ERB, CofIT INUE ) 8I T( t );
f}CL ENTEBSTIf,JN CIfiB(2?) INIT(
'ENIEB STUIENT tgJrBEn : ');
DCL EIÍIEBIEXI CIfiB(32) INIT(
'EllTEB tlExT STUTENT NT,B|BEB i '>;
CoflÏtNt,E . TBrÆj
DO HHtt-E(CoNTIt{rE);

Cfi.L PRI NT-Jfr I IL-¡€TIU;
CRLL TGET(CHOI CE, L- TK' I CE, FßLSE );
CRLL EXTRRCT-CK) ICE(CHO ICE, C}IO ICE-.F IBST, CK¡ ICEJEST, EBR );
lF (EFß) TIEN CÌTICE_F|RST - .X';
SELECT(CHOI CEJ I BST );
l{HEll('l') W; ¡* STRBT SÊSSIOîi +/

CRLL STffiT-sESS ION(CTP ICE-REST );
E}D;

l{HEll( '2' > N; /4 EltD SESS to|t û/
Cfl.L OET-INST-PRSS(ERR);
lF (ERn) TIEN CRLL EÌÐ-5ESStON(CIK)ICE_REST)j
EN);

IIHEN('3') fÐ; /+ EDIT STlr{EttT */
CÊ-L GFT-fDtTJTRSS(EBß);
IF (^EB8) THEH CRLL EDIT-sTuf)(CHOICE-.EST);
Er{);

t+lEN('4')ÐO; ¡+ EDIT SYSTEn PffiRIETRS. 11
Cfr-L OETID IT-PßSS(ERB);
IF (^ERR) IHEN CALL EDIT-SYSP(CHOICE-AEST);
ElÐ;

Èû+H*Hf4*ffi*rþù+ /

l{HE}l('5')DO; l* nffiK TEST s/
CÊ-L OET-I}IST-.PßSS(EBR );
IF (Effi) TTEN Cfl-L NRtr-TEST(CHOICEJEST);
EN);

llHEll('6') N; /+ SEÌ|D I1ESSRGES *,/
Cfl-L SEIÐ-JIESS(CHO I CE_BEST );
EtÐ;

]{HEN('?' ) N; ¡* tl$llT0B STIÍENT s/
CßN.L CET-INST-PRSS(EßR);
IF (ERB) THEII DO;

cR_L n$t I T0B(ctþ I CE_-BEST );
tF (ru_Lq{ & ^TtnNoFF) ÌHEN Doj

cfl_L TpuT(']¡RTCHlltc ts sTtLL ON.',t);
ffi I T(STRûE );
Cß-L I]ñTCHIæ TRSK(]{ITCII) EUEIIT(STRGE)

Pfl I 0B I TY(_200 );
EN);

EN);
EN);

UHEn('8'I N; ¡* BETTRN TO TSO Ê/
cRt_L L0û('s',DRTE| l', );
CoîtTtNrÆ - FflLSEj
EN);

oïtEnl{lSE DO; /{ ttf,Jfl_tO tHPUT +/
CRLL TPUT( ' tNWL tO CHO I CE : . 

I lClÐ tcE, r );
ErO;

El'Ð; 7* SELECT +/
EìÐ; /+ ]+llLE */

/* LOGICfl- END OF 'IERII-CONT {/

//+*#*#+**H+#*+{s*rys*##**++sr++*+{4+*{++*+g14+*+ryt //4 4/
/4 IHIS PßOCEIruRE SINPLY LISTS THE I€Êil CO}ITñOL Ì1ENU S/
14 qI THE TERNINRL.
14 

rÈ' 4/

/{*ff *+r+***{{##+**+H*8*+++++++ä+++B*no**nouo*ooo*oooï |
PR lllT-JlR I NJ€NU : PROCi

cñtJ- tpuT('t.STR8T SESSTOÐt. 2.Efi0 SESStON.., t);
CRLL TPUT('3.EDIT STUDETIT. 4.EOIT SVSTEI1 PRRtrIE-TEBS.,
CRLL TPUT('s.TffBK TEST. 6.SEND ÌIESSROES. ', I );
CRLL TPUT('7.IIO¡IITO8 STUI}ENT. S.EXIT TO TSO.', I);
CRLL ïPUT('ENTER CHCTCEE> : ',t);

ENO; /+ PRINT Ìtl|ìl llEllu */

/**g+S#+¡t***Sg*&T++*+S**+H*g++*#+#**4S#+**{**{*s /14 */
t* THts pSocEftBE CoùtTRtÌüs THE Cofitlolt coDE BEQU|SED+/
I* TO PBOfIPT THE TERIIINRL FOß R STUÍETIT NIJÌIBEB RND Ê/
[4 TITEII RECIEIJE R BEPLV, PRRRNETER STIIPßNPT IS THE S/
/8 INPI'T STRIIF THE BOUTI}.IE ]JILL ]{BITE TO T}E TER- {/
/'' NIì#IL ßS R PBO¡IPT. CID CONTRIÌIS THE STUæNT 4/
lë NUTAEB H{|CH tS TypED tN. F0,,N),SPEC,BL]R|KF RBE +/
14 BOOLEtrI UÊLUES RETURNEO I+IICH INDICRTE IF THE 4/
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STI-ÐEI.{T NUI€EB TYPED I}I ]frS FCÅJND III TI€ RECOBDS*/
,]{ffi R SPECIRL STUTENT }IIfl8ER (LIKE EDIT, INST ..*/
.. .ETC. )O8 l.tRS WPEO Dt RS Ê ERRE rertnN( fl_L f/
BLtrlK ). * I

/+r¡8***ffi*s{s
GET lD:PßOC(C 10, FCÁJIÐ, SEC, BLRIKF,STïPRÌlPT );

OCL STNPBNPT CHRff(*);
DCL CtD cHñ8(7);
DCL (FOLFID,SPEC,BLtrIKF) BIT(I);
FOUIÐÉ F&SE;
SPEC-FflLSE;
BLRIKF-Fft-S€,;
Cft*L TPUT(ST}IPRñPT,2);
cñ-L TC€T(C tD,7,Fß-SE);
tF (ctfÞ' ') TIEN Do;

H-RIKF-TBUE;
RET\IFII;
EtÐ;

tF (SPECtß__tD(CtD)) TIEN D0;
SPEcÉTR{Æ;
RET\I8II;
EtÐ;

F0UN)-TBIJE;
CRLL BEÍÐ-.STIÐ(CID,FOU¡Ð);

EtÐ; /* G€T lD s/

/*Ê#***H{+**H#*Y*${*SHH*H*¡S+*¡þû#*#*¡14*H**#È#* /
14 4l
F THIS PROCEDURE COI{TRINS THE CONNON CODE */
I4 BEQUIBED IO RÊßD I}I RT,l INTEOEß FRON TTE *I
Tç TERNINñ-. IT RETUR¡IS 8 BI¡IffiY Ufl-UE OF T}TE 4/
/4 CIfiRRCTEBS T\PED IN trID STffiES IìI THE 4I
T* PffiRI€IER ITEIIP. *I
¡+ TIE BOq-EtrI WLUES RETUM{ED ITI ERß R}IO BLÊIS<F +/
I* IN)ICRTE ¡{IE]HER THE URLUE TVPEO IN CqJLD BE 4I
14 CONIVERTEO CORRECTLY trIO IF IT ]{RS TVPED III ßS */
14 BffiE REÍUÈI(Æ.L BLRIIKS) OR NOT 4/
¡+ 4l
/*{H*ü*Ë*tH*#H*#+#tS#S#*#*#H{#û#*g*t#*#{ /
oET-lNT:PRoC( ITEñP, Effi,8LfflKF );

trcL tTEnP FtxEo BtÌ( t5);
DCL (ERR,BLR}KF) BIT(I);
DCL TEIIPIN CTHB(?)J
0N coilrJEBstoil B€otN;

EBB - TBIJE;
TEñPDts'0';
I TEÌIP-o;
o0ISCIURCE-'0' ;
EtÐ;

oN SIZE EBB-TBIÆ;
Eß8=Ffr-SE;

BLRIKF-F&S€;
I ïEltP.0;
CRLL TGET(TEIP I N, 7, FRLSE );
IF (TEñPITF' ') TTEN DO;

BLñIKF-TBUE;
ßETUflil;
EN);

(SIZE): ITEW-TEÌfttt;
EtÐ; /ry oET lÌfT*/

/*ry*#tH*++****++****++++***+++{+Ê***+*+Ê++*a*#*** /
¡* il
¡+ TH IS PßOCEOLNE IS TrE R€ft- WLUE MISLOG * /
T* OF O€T-IIIT. IT ITFUTS R REßL UÍü.UE IN 4/
TS CHRRNCTER FOflN R¡O RETT,BTIS R FIXEO IECIIIRL+/
l+ TRRNSIJRT|oN tN TrE pRRtrfETEB BTEnp. RS 4l
TT BEFORE T}f PRRtrIETEBS ERR, ßID ELRNKF ffiE 4/
14 RETURTED TO INOICSTE TT€ INPI'T OF BRO tnTR+/
¡+ Oñ R BRBE RETUE}I. 4/
t* 4/

ocL STEme FtxED DEC(?,3);
DCL (ENB,EIRNKF) BIT( I );
DCL TEnPtN cflR8(8);
0N COtlt/ERSlOil BEO|tl;

ERReTBUE;
ïEtPtìþ'0';
RTEñP.Oi
qlsqrncE-'0';
EN);

olt SIZE Eßß-I8uE;
EBB-Fñ-SE;
BLR¡KF-FÈSE;
ßTEnP-o;
CRLL TGET(TE¡E I N, 8, FRLSE );
IF (TEIIPI¡ts' ' ) TIEN DO;

BLR}KF.TRUE;
ßETUR¡I;
EtÐ;

(S IZE ): RIEI?¡TEI'F I Ìt;
EllÐ; /* oET BEfr- +/

/**¡þf **H*B*++#**+H+HH
G€TIEñL: PROC(RTENP, EBB, BLRNKF );

+++ryË+ra+w*+* /

THIS PBOCEDURE LOOKS RT THE TEST,PBOCTOB,TERN RND +/
EXRN POINT FIELDS ffi THE CIJRREHT STUDENT BECOBÐ 4/
FOENINo R SUN RN) PLßCITÍC IT IN THE TOTRL POINTS 4/
FIELO, FTEB THRT R ¡€1{ LETTEß CERE IS CRLCULRTED+/
RM) reSIGTED DEPENDIIþ OOI THE TOTRL POINT INLUE, 4/
THIS PROCEDURE IS CRLLED EWRV TI¡IE TI.E ñNRKS OF R+/
STUDE¡IT IS CIIfìNG€O OB TI€ LETTER GBRDES THBESHOLDS+/
RRE CfIRNCED. 4/
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( NG I ZE ) : T0TÊ--.|'|RR(S : pBOC ;æLt
Cñ-L RERD--SYSPj
Sïu), T0TR--STIÃ).'!EST+STI,[). pHICTCß+STUO. TEtrl+STlÆ. EIRn-
STt'D. LFTTERq-OLI T( I3 );
D0 l-t3 T0 I By -t;

I F (STt Ð. TOTRL).€VSP.LCTInESH( I )) TH€N
STUÐ. LETTEB.{-GL I T( I );

ErÐ;
END; 7x TOTRL mnfl{S +/

THIS IS R LOl{ LEI'EL RO.,TI.E CRI-LEO FROI NNN,, i,
PLRCES IN THE EOITffi TO PBOfIPT FOß ßND BEPLRCE+/
8N INTEOER Uß.UED FIELO ITI R BECOBD. THE */
cñ-LtNo R$,tTlltE pLSCES R FIEU) tDE]ff tFtER 4l
STßII6 IN THE PffiRI€TER NSG ]&IIC}I IS TNCKED ON*/
TO TI-€ PRßT ff THE PROI1PT I{IICH IS COIfIOII FOR */
RLL FIELDS (IE qJBENT INLIÆ OF ...IIS0..., 4/
ENTEB NE}.I UñLUE OF . .. .I1SG.... ). TT€ PEOCEÍX'REË/
L@PS REQUESTINO R ßEPLrcEI€IIT UNLLÉ LfiTIL R */
Ufr.ID OIE IS ENTERED. TTE PRBRNETEß UÊ. 4I
TTE BIilffiY REPBESEIITRTIET 6 THE RETLNCÛ1EIIT */
Ufl.UE ]{HICH IS RETIJflI€D TO TI€ CñLLINO Pß0. 4/
CEDURE , ffiTIGE IS THE Uñ.ID MNOE fi-LO{ED FOB */
Tr€ mJnB€R BEtttO T\?ED tN (t<s EpLRCETENT 8/
Ufl{-UE <- RRI'iG€). */
BIRNXT IS BETI'BTEO TRUE IF R RETUBN }Iæ TVPED +/
RS R ßEPLßCEI€NT Vfl-I,E. 4I

FIXED 8IN( I5);

/*++{#+++{&F{#H**{*S*Hs+H4
FPROIIPT-.ìflJN I : Pfl Oc ( IJRL, nso, Rfl NGE, BLtrIKF ) ;

æL nSG Clffifl(*);
OCL (EBR,BIRNXT) BIT( I );
TrcL (WL, ITENP,TVRL,RRÐIGE) FI)EO BIìI( 15);
æL tTEnPO PtcTUE .ZZ9'.
ERR. TR(E;
ITEÌf@UflL;
CRLL IPUT('CLIffiENT URLLE OF ' I INSOI I' IS: 'I I ITEñPO, I )i
DO 1+I ILE(ERff );

CRLL TpUT(.ENTE8 HEt{ rnLLtE 6' l lnsol I 
. :,, t);

CRLI. OET-I NT(TUfl-, EBR, H.RIKF );
IF (^Effi) TTEII DO;

IF (^BLR¡KF) THEfi
lF ((TUÊ-<t) I (TVfl_)ßRN€E)) THEN cÐ;

Cß-L TPUT('düIBER q,,T OF BtrICE.',I);
E88-TRUE;
EtÐ;

ELSE DO;

URL - TVÊL;
EÌÐ;

EtÐ;
IF (Effi) THEII CRLL TPUT('INUñLID T{JI€ER, 8E-ENTEB,,,I);

EtÐ;
END; /$ FPAoÌeT¡tUnl */

/*+**#*++Ê#**+H**++*û*+*r{*****#tr*+**f*H*{*+*Ë+/
t+ 4l
I* THIS ROUTINE IS THE trIRLOG OF FPßOIfT-}ILñI 4/
T* EXCEPT THRT IT IS USED TO O€T R REPLRCEI€NT 4/
T+ Uß.UE FOB R BEßL NWBEB FIELD. IHEE IS NO 4/
tx RÈ|OE PffitrlETEB. */
t* 4l
/*rÈ*+H+++*HH+*++****+s**{+**+w*+#+**f++**++t** /
FPRoñPT-}lUlfl: P8æ(VnL, nSO, BLfftKF );

DCL (WL,TUflL) FtxED DEC(7,3);
DCL nSC CHRR(*);
DCL (ERB,BLRNKF) BIT(I);
DCL BTEÌtPo PtCTtßE 'ZAgV,ggg.)
EBB . TR,E;
RTEITPG(nL;
CRLL TPUT('C1JRßENT IJÊLUE OF ' I INSOI I' : .I IRTENPO, I );
DO 1*IILE(EBfl);

CRLL TPUT('ENTER NEl{ URLiÆ OF, I lnsol l, :,,t);
CRLL OETIERL(TI,flL, Effi , H.ßIKF );
IF ((^EB8) & (^BLRTIKF) ) THEN DO;

UñL-TURL;
EìÐ;

IF (ER8) THE}I CRLL TPUT ('ITWRLID NLflBER, RE-ENIER.', I)ElÐ; 7* l{llLE */
ENO; /* FP8o¡PT-lltllR */

/+*#*##*#+H#f ++*#*+*++*#+++**+#*+*F*++#4{*+**r{4 /
14 4/
Ì* THIS PBOCEqJEE IS USEO TO PRONPT FOB RTÐ {ÆRIFY */
Tq THE EDIT PRSSI]ORD ]¡I.EN IT IS ENTEBEO FßON TIE */
l4 TERfI DfrL
t+ 

4/

/r+HrHH+H*#**Ë**+++***+*+w+*+++*4+o*ooooo*o*o*oo*nol j
CET-fD I T-fiRSS: P8oC(ERR );

co€ confider¡t¡ql procedw.e 6€€
EHo; ,r* oEI EÐlT PRSS */

/+*HH*#{H+HH*&f +*¡f+*Ë***{*Þ{w*++#++**+*s++***s+ /
14 4l
I* THIS PSOCE&IRE PBONPTS TTE TERIII}çIL FO8 I}E 4/
T* INST PRSg{OBD RNO TI€N VEEIFYS IT. IF THE USEß */
T* HRS E¡ITEffiD TT€ CORSECT PñSS]{ORO THE RUTH PRRN- 4 /
I* NETEB IS SET TO TRUE, (Ffl.SE OTHERI{ISE). 4/
t+ 4/
/**Ë+++{+**H*H+++++*r+****++*+*{++++*+**+{*+r++ry4++++* /
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GET-I NST-PRSS : PRæ(frrÏH ) j
ooo conf¡dcr¡tiql procedL8"e 6oe

EìÐ; /s GET INST PÂSS Ë/

/**Ë+HH*#**+#****Sû*#¡ts+*#*,toF*##+fi {*{*S+**{d*{e*S /
l4 4/
T+ THI9 PBOCED{,,ffE PESFORÎIS TTE STRBT SESSION R,NCTIOI*/
T* OF TTE ]fiIN (X)NTROL IEIIU. IT DISPLRVS IHE qJRRÊNT T/
¡* TEST CUTOFF TINE ñN) RLLO¡{S TI-E USER TO CHtrIGE IT */
I+ Rþ IT RLLO¡{S T}€ WER TO ß€SET ßLL STUDEIITS TO *I
T* TI€IR INITIRL STRTE (NEI{ SESSION) 08 RETRIII TI€IB +/
I4 OLD STRTUS (CI)NTIIII,E OLD SESSION) B€FORE IT 4I
t¿ ttñJoKEs Tt€ RouTtNE ]$tCH C0NTRq_S STLÐENI TRtrtS_ *./
/4 RCTtet ffiîtÐLtNo. tF R NAn SESS|S| ts cHosEfl RLL 4/
I+ EIISTINO TESTS ]€TTEB PffiTIRLLY NRR(EO OA LfiNffiKED*/
14 UILL BE DISCffiDEÐ trID RLL PROCTffiS I¡ILL BE LOGCED */
t* OFF. 4 |t4 */
/***+*#H****+****¡È+*#*f*H*,s¡ü*H4¡t4W*rt4****Hg*#*þf { /
STffiT-SESS I 0N : PROC(CtK) I CE );

DCL Ct¡llCE CHSR(*);
DCL (ERR,TLOoP,FOUIÐ) BtT( I );
DCL (CÆr.BTtnE,CoFFTllE) CflRR(8),;
æL fiEltcuT0fF $nB(8) tHtT(' ,);
DCL YN(2) cHffi(t) tNtT(.v".N');
trcL coftso ct¡1n(52) il.ilT(.DO YqJ HISH TO ß-TER CI'T-OFF TINE? (YES,(T1)O : ');
fSL Ctl(z ) CHffi( I ) td tT( ,C. , 'N' );
IrcL CÌf1S0 clsR(52)tNtT(
'(C)OlfTllf,JE LRST SESSlqt OR STffiT R (N)El.t ONE? i '>;
tlcL RESP FtxED 8tN(t5);

IrcL ( SRUEJ)RTE, SfiJE-T I IË, SRI',EJFF ) P I CTURE '999999 ' ;
TrcL EI EUENTj
CffiDRTE-Dñ.ÍE;
CUBT lnE.€LASTR(T I tE, t, õ );
Cft.L ßERD-SYSP;
SñJE-oRTE"€VSP . SESSmTE ;
SñJE-T I r€ESYSP . SESST I nE;
SRIÆiFF-WSP. SÊSSCUToFF;
I F (SYSP. SESST I ¡€>SYSP. S€SSCUTOFF ) THEN

sT@-(s\rsp. sEssDf,TE+ I ) I I SVSP. SÊSSCIIÍOFF j
ELSE

sT@-svsp . SESSDRTE I I SySp. sEsscuToFF;
sTffiT.€YsP. sEssmTEl lSvsp. sEssT lnE;
Noil.CumnÏE I lCtÄT lllE;
tF (STRRT(4|0I{) & (NoH(SToP) THEN DO;

CUToFF-SVsP. SESSCUToFF;
CRLL TPUT('THIS IS R COfITINLNTION OF LßST SESSION."I);
EN¡;

ELSE DO;

CUTOFF=RDDT I lîE( CURT I tE, Z00O0 );

CRLL ]PUT('R IEI{ SESSION HRS NOT BEEII ST8ßTED,', I);
EtÐ;

cCLnT I nE-sEPffiñTE <CU8T I ttE );
CoFFT I nEESEPRßâTE (CUToFF );
CaLL IPUT('CUSREIÍT Ttt€ tS: 'IICAJRTll€,t);
CRLL TPUI('qrffiENf clrT-oFF TtñE tS: 'llcoFFTtÌrE,t);
CRLL CET_BESP(COÌISG, YII, ßESP,2 );
lF (RESPrl) TIEN D0;

TL@PETH,E;
DO I+IILE(TLOOP);

CRLL TPtT('EtlTEA tËH CUT-OFF (HH:lai:SS) TltË : ,,1);
Ctr-L TOET(IEIæUTOFF, 8, FñLSE );
lF (t,EBlFY(NEl.lCUf0FF,' ',)-o) THEN æ;

ïLOOP - FÊ-SE; /+STop tlpul LOOP{/
EtÐ;

ELSE I}O;
Cß-L PRfl SE-T I NE(NEHCUTGF, ERB );
IF (^ERR) TFEN DO;

CUT0FF-SUBSTR(IEHCUTffF, t,Z ) I I

su8sTB( tEr{clJTcF F, 4, 2 > I I

suBsTR( t€]{cuÏaF F,7, 2 > ;
IF (SYSP. SESST IIIE)CUTOFF) THEN

cñ-L TRT('CUT-oFF mTE . ll
SEPRRRTE_ORTE( I }€RDNTE(WSP, SESSDRTE ) ) I I' 'I l'ÈtD TllE ,I ISEpRBRTE(curoFF)l I' Rffi RSSIG}ED TO SY$TEII. 

" 
I );

ELSE
cft-L TPt T( 'Ct T-OFF mTE , l l

SEPffiffTEJNTE(S1SP. SESSÐRIE ) I I' 'l l'Èto TrE 'l ISEpRRRTE(CUToFF)l I, RRE RSSIOTED TO SYSTET. 

" 
I);

ïL00P.fñ_SE;
EtÐ;

EñD; /* ELSE*/
Etg); ¿* lfilLE */

EilD; ,/ûlF */
ERB . FRI-SE;
Ctr-L BERD-.S\'ISP-LOCK;
lF SYSP.SESSCUTGF'-SFnIE_oFF THEll Ip;

CRLL TPUT('1Sffllll6: SESSTON CUT-OFF TllE tffts JUST BEEîi 'l I
'CHRîIGED, 

" 
I );

cßLL TPUT('THE RBOUE CUT-oFF TtnE tS Rsst$tED TO THE 'll.SYSTEÌI. 

" 
I );

EtÐ;
S\¿SP . SESSDfl IE-CI,FÐâTE ;
SYSP . SESST lIË.CURT tIE;
SYSP. SESSCITT0FF-CUI0fF;
Cft-L UPORTE-S\A5P;

CRLL GETIESP(CTfiSO,CTI,BESP, I );
lF (FESP-2) TIEN DO; /+ STffiT NEU SESSTON. */

CRLL LOo('3"CUmRTEl l. . ) EIÆNT{El);
Cru-L BERO_SYSP-LOCK;
SYSP. Ctn-l -TEST=0,
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Cfr.L UPÐRTEJVSP;
O}I EIÐFILE(STUÐFIL) @IO EOF;
Cñ-L CLOSE.fILE(SII'IFIL);
OPE}I F I LE(STT,ITF I L ) UPÍHTE SEQI,ENT I Rt. R}FFEßED;
D0 ]+ilLE('t.B);

RE8Ð FILE(STLtrIL) INTO(STUD );
STUD. TSTflTE-TST_| ;
sTUo. PSTRTE-PST_I;
sïUD.RTlt€.{;
RE¡{R ITE F ILE(STLÐFI L ) FROM(STUO );

EìÐ;
EoF: Cñ-L CLoSEJtLE(SI\|Ft L);

æEII FILE(STUOFIL) gq-USIVE UPDRTE DIRECT $IB(FFERED;
CRLL TTUT('ru.L STUDEIITS SET TO INITIRL STÊTE."t);
lstT(Et );

EN); /+ lF e/

CoFFT I nE - SEPflffiTE(CUTOFF );
CffLL TPUT('TEST ISSI.E q,T{¡FF TIIIE I{ILL BE: 'IICOFFTINE, I);
CRLL 'IPUT('ST{ITCH TERNINfr- TO F\,LL ÍTPLEX MX{. 

" 
I);

cñ_L SESS|0N_C6íTROL;
/* LætcñL Eþ 0F STRET SESSTON */

14 4/
I+ THIS PflOCETX,RE IS CRLLEO FROîI STRflT SESSION RFTEB*/
/4 R IEl{ CUTOFF TINE IS ENTEBEO TO (ÆRIFY TTMT THE */
I* TII€ TYPED IN R CORßECT FORIfiT. THE TIÌË URLUE TO*/
¡* BE UEBIFIEO IS PRSSEO I}I TIIEffiO ]]HILST T}Ig 4I
Iã BOOLERfI TJRLUE EßR IS ETINNED ITIDICflTITF IF RTI 8I
l4 ERBoR l{RS DTSCOVEßED. 4l
14 4r
/***+*+*#tffi *HH+H*#***þ+****#ff *{4*Hr#þÈ+#*S+Ë/
PRBSE-T lñE: PBOC(T I nEffno, Effi );

DCL TINERBO CTfrB(8);
DCL EnR I tT( r );
DCL ïlÌlE CHffi(O) \fiRytl6;
Tln€-IlnERRû;
lF ( lllÐEf(TttE,' :' )-0) THEI| fl0;

IF (q'8STR(TINE,2Þ' ') T¡EN
TtñE.'0'llTtnE;

SttsSTR(T ttE, 3 )-' : 0O :00' ;
EtÐ;

ELSE Ooi
lF (SIJBSTR(TtnE,Z, I )-, :, ) THEN

TtnE.'o'llTtflEj
lF ( l¡|0ã(SJBSTR(TtnE,4), , :' ).O) TtElt D0;

IF (SUSSTB(TINE,5Þ' ') TIEN
T I tË-SUasTB(T I ñE, t, 3 ) I I 

. o' I I Sr,tssTR{T I l€, a );
S{rBST8(T I nE,ô Þ. :00, j

EN)j
ELSE DO;

lF (CrB€Tß(TtñE,S, I )E. :' ) ÌHEN
T tñE-SUBSTR(Tt nE, t. 3 ) | I'o' I I swsm(T I tE, 4 );

tF (SITBSTB(T tñE, g ]-' . ) T|-EN
T InE-srrBsTR(TI ñ8, t, 6 ) I I'o' I I sLtssTR(T I Ì8, ? ) j

EN);
EM);

ERB.Ffl-SE;
EBB - CIECKJt0(SUBSTß(TlÎtE, l,Z>,, 24, > ;
ERB . E88 I C¡ECKjtG(SUBSTR(TtnE,4.Z), .6O. );
EBfl - EBñ I CI€CK-DtO(SUBSTß(TIñE,?,2), .OO. );
EBR - ERfl I (SUBSTB(T|ñE,3,t)^-.:.) 

I
(SIESTR(Tt¡8,6, I )^-. : . );

IF (Effi) T}EII
CRLL TPUT('IÌI/RLID TIñE: 'I ITINERBG, I );

ELSE
TIñERRû.Tll€;

CHECKj I G : PßoC(Dt 02, L I n ) ßETUF¡iS(B I T( I ) );
DCL (Dt02,Ltn) Ctrffi(2);
DCL ERB BIT( I );
ERB - FÊ-SE;
IF (I,ERIFY(DI02,NUIEBICÞO ) THEfl DO;

lF (DlG2 )- Ltñ ) TrEil Do;
EB8 - ÏRUE;
EIID;

ENDj
ELSE ERB- TBIE;
BETURTI(EBR );

ÐlD; /* CHECKJ)|G s/
END; /+PffiSE TllE*/

ElÐ; /+ STRßT SESSIoN */

/++*+H*+{#*HW*+*r#+Hr+++*++*+#H**+{**+{v*r++f f ry+ /
/4 */
/4 THIS PBOCEDUR€ PEBFOE¡IS THE EN) SESSI$I FUIrcTION +/
14 OF TTE IffIN CONTROL IE}IU. THE ROT'TINE GOES THBOUCHÛ/
I4 RLL 'THE STI'DEIIT RECOFÐS PBI¡ITI}IO R LIST Of STLÐENT+/
I* 1{TÐ }TIUE R TEST ]{HICH Hffi }þT BEEN COIPLETELY .*I
14 NffiKED. RLSO RLL STUENTS 1&IO HRVE INDICRTED THEV */I* RBE TJRILæLE FM PROCTOßIITO ffiE SET TO THE NOT */
14 Êlnl[.€BLE STRTE. Bl
l* 8/
/s**{#H++**B*+*S+#*+*H**r+#*#s***++**4++++*+++*ä+ /
EN)-5ESS l0N :PBOC(CHo I CE );

DCL qrT_UiltT PtcTtaE '229.;
DCL (0UT_Q|,qrT_.Qz, Ot/f_(p ) ? tcTtf¡E, zz9' ;
tlcL CllolCE CHRR(*);
DCL 0.'TST F IXED B I N( 15 );
DCL EI EUENT;
Dq- FotÀtD BtT( I );
CRLL BEæ-SYSP,
lF svsP. SESSTl ÌG=Srfsp. SESSCUToFF THEN

cft_L TpuT('THts sEsstoN HRs RLRERDV BEEN ENDED. 

" 
I);

ELSE DO;
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cuBT I ÌE-SI,8STB(T I ÌlE, l, 6 );
CñLL FERD-SYSPIOCK;
SYSP. SESST INE{LNT IñE;
SYSP. SESSCUToFF-CIBT I l€;
SY$P. O,B-l-TEST.{;
CflTL TFÍ}flTEJYSP;
Cft-L TPUT( 'STUOENTS ÉI IC}I }NUE UîII'ffiKED TESTS . ' , I );
CR-L Læ('¡I',DRIEI I'' ) EIÆNT(EI );
OII ENOFILE(STUfFIL) OOTO EOF;
Cfr-L O-OSE.FI LE(STI,DF IL );
OPEII F I LE(ST@F I L ) UPDRTE S€qJE}fT I fü- BUFFEBEO;
t)0 l+t ILE( ' | 'B );

RERD FILE(STUDFIL) INTO(STUD);
OUIST-SïRT-T$--END-,SESS. TSTRTE(STtÐ. TSTRTE );
STI'D.PSïRTE-STRT-TBLIIiOJESS. PSTRIE(STtÐ. PSTflTE );
rF ( (ouTsTETsT_oT)I (ürTsT-TsT_on)) TtEil D0;

0t T_l.rNlT . STIü).UNtT+ t;qrT-Ql . RBS(ST\.|Ð.Ql );
q.,T-Q2 - RBS(STi|Ð.Q2);
üJT-Q3 - ñBS(STUD.Q3);

CRLL TPUT('STUÍENT: 'IIST(x).flâI€I I" STUDENTæ:
IlsTrÐ. rDll" uNtT*: 'llouT_r.silTll" qJEsTtoHs: 'lI
our-Qtll 

"' 
l louT_azl l','l lqJT_a3l 1,, Rr TllE:' l I

SEPRRñTE(STUO. BT I IlE ), I );
E¡Ði 14 lF */

ELSE DO;
STUD. RT I nE-o;
E}ID;

ËI{BITE FILE(STUIF IL) FROÌI(STUD);
END;

EoF : CRLL CLoSEJILE(STIÐF lL );
OPEII F I LE(STI.ÐF I L ) EXCLW I IÆ (-PDñTE D I EECT I.SIBUFFEBEO;
HRIT(EI);
EtÐ;

EÌÐ; /s EllÐ SESSIOiI */

/**ry*E#:¡+*È#*HS+w*#***WrS4.t*w#+H***H+t++{*H*+/
l4 4l
I* THIS PROCEDTNE DISPLRYS T}E EDIT STUIENT S[J8-NE}ñ.' */
I* trID THEX CRLLS THE ffiQUIRED SJBflOUf IÌ€ TO PERf'OF¡I '+/
14 THE nElU Ct{OtCE nmE. 4/
14 4/
/üff *##**++*+*wH+++++*s**g+#++*H+w+*{ûH#+*++#**//
EDIT-ST\,Ð: PROC(Ct€ ICE );

DCL CflotCE cHRR(s);
OCL (COTITINUE,SKIPIN,EBB) BIT( I );
DCL (FIRST,REST) CH18(L-CHOICE);
SKIPIN - FÈSE;
lF (CHOICE^- ') TIEN D0;

SK lP ltl.fRLE;
EÌIO,;

coNTltðJE - TRUE;

frc 1+lILE(CGITITILE),;
lF ('$(lPlN) THEn tpj

CRLL PA I NT-J6 IHID I T-IENU;
CßLL TG€T(CÌO I CE, L-CHO I CE, Fß-SE );
lF (TURIIOFF & (CHo|CE-' ')) -[HEN 

RETURN;
EXD;

S(IPIN.FRLSE ;
CRLL EXTBRCT-CHO I CE ( CI{O I CE, F I 8ST, REST, EFN ) ;
lF (EBa) THEn FtRsT-'X';
S€LECT(FI RST );
t+lEN('l'> Dg; la CFERTE s/

CRLL CNEAT-5TI$(REST );
END;

]*tEN('2' ) DO; /*[ELETE*/
CALL DELETE-ST\ID(BEST );
EIID;

lll€N('3' ) D0; /+ ED|T PEBSO}HL #/
CfiLL EDI TJERSONfr-(RESI );
END;

l.ttEN('4') D0; /* EDIT ColnSE +/
CÊLL ED IT-@URSE(BEST);
END;

]{}EN('5' ) DO; /* LIST STUÐ */
CRLL LISTJTUD(REST);
END;

lllEN('0','6') DO; /* EXIT TO llntN nENJ */
CoùtTtNtE - FflLSEj
END;

oTHERHISE D0; /* BRD Cl{llcE */
Cru-L TPUT('IISJR-tD Ct{)tCE: . llcHOtCE, I );
EHD;

END; /+SELECT {/
Cß-L TPUT('ElÐl16 RT: ' I ISEpRBRTE(SUBSTR(Tll8, t,6)), I );

EllD; ¿* tþ LooP +/

/*#*+*w*HH*#+**++H**+#***s++***r++**+*#+4++ /
/4 4l
/4 THIS IS R SUBflOUTINE OF THE EDIT-STUO P8O- 4/
/È CEDUÆ. IBT SIIIPLY PRINTS qJT TT€ TENU È/
l* 4/
/*+*H****#H**tF+g*{w****+*+{+s*+**+++Ë+*++{+*s /
PR INT--ÌîR ltllD lT-JEttU: P80C;

Cfl.L TPUT('<3.)I CSERTE STUDE}IT. .I 
I.(3. }2 DELETE STUDENT. ', I );

cR{_L TPtT('(3. }3 Ì{}DtFy pERsoftRL DnTn. .I I

'(3. >4 t€DtFY CCUBSË DflTR. ', ¡ );
CRI.L TPI.,T('(3.)5 LIST STUDENT. 'I I

' (3. )6 reTLnN T0 nR I N nE}lU. ' , t );
Cru-L TPUT('EilTER C-l.lotCE.*) : ', I );

ElÐ; /* PR INT lA lN ED tT t€NU */

/8+Ë++{++**++++fi *H+++**+ÉË+++{A++++*++At++++++4+{++* /
/4 4/
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I* THIS BOUTINE PEBFORITS THE STUDEIIT ßECORÐ 4I
I4 CNERTION FUIrcTIOII OF TTE STI.ÐENT EDITOß, ¿I
I* IT CÐES INTO R Lq¡P , PSOfPTING FG R }81{ *I
lfr STUTEIÍT TfiJIl8ER (FOfl TrE ÆU RECORD) trtO RLL 4I
14 THE SILÐEIIT PERSGIÊL DRTß FIELOS. THE COUflSE */
14 DñTR FIELDS RRE ñ-L SET TO O ßIÐ THETI THE NEII */
lã ËcoßD ts ]¡f,tTTEN. ttE p8ocElruE COltIt¡RES 4l
/4 LOOPII.F T¡ITIL ñ BNffi ßETLNil IS EIITEBED RS R âI
14 r€l{ STUÍ}EIIT llt l€EB. 4 /
l4 *l
/***H***s{4*H*þù+tlosH*H¡tH*Hs¡*ùt t*#*#Hf #+{o}r /
CffiRT-STLÐ : Pßæ(CtlO I CE );

DCL CHoICE cfnß(*);
DCL (COflT,EBB,FOUIÐ) 8tT(t);
DCL CtD cftflR(?);
CoNT - TRIÆ;
m HHTLE(COIIT);

ERNÉ Fß.SE;
Cft-L TPUT('ENTEß ¡€1{ STIÃ}E¡{I tlUttsEB : ',2>)
CÊLL TOET(C I 0,7, FÊLSE );
lF (ClD - ' ') THEN 00;

CoilT . FñLSE;
ERR - TBtÆ;
EIID;

ELSE DO;
IF (SPECfRL-ID(CID)) THETI DO;

Cfr-L TPUT('STUDEHT¡ :' I ICID I I' IS RESEBIED' I I' FOß INTEBIIRL USE."I);
EBN - TßUE;
EIID;

ELSE DO;
FqrND - FÊ-SF
csLL BEnO..STUó<C tO,rouno >;
tF (F(xJlÐ) Tl€ît D0;

CALL TPI'Ï('STUIENT BECffiD ro.ERU9 EXISTS, ' I I. CNNÌÍ)T BE CBERTED. ', I );
Effi . IBUF.
EñÐ;

END;
END; /* ELSE ä/
lF (CoflÏ &(^Effi)) THEtt Doi

cß_L TpuT('STìÍENT NRfIE(Up T0 30 ClnmcTERs). I I' i 
"l>)CSLL TGET(STT'D. NßIE, 30, Ffr-sE );

Cfr-L TPUT('PtlCtlE HJnBER(? CHRffRCTEBS) i ,,1>;
CRLL TOET(STUD. PI€NE, ?, Ftr-SE );
CÊ-L TPUT('FRCULTY cq)E (Z crfrBRCTERS) : ,,t>;
CflLL TO€T( STUD. FRCULTY, 2, FÊLSE );
CR-L TPUT('YERR ñT UNIUESSITY(z CHRSRCTESS)'I I' : 

"1>;CRLL TOET(STUD. YERB, 2,FRLSE );
Cfl-L TPUT('STRTUS lÌl CoUßsE(3 Cl-trIRRCTERs) : ',

l);
CRLL TOET(STUD. STRTI.}S, 3, FRLSE );
CÊLL TPUT('STUIIENT PRSSI¡OfÐ : ',1);
CRLL ÏG€T(STUD . PSSSIþRD, 8, TBUE );
CRLL ECHæÊSS(sTI-Ð. PRSSI{ffiD );
ST\'O. UN IT, STI,[). TEST, SII-Ð . PROCTOB, STUO. TERN,
STUO. EXRÎI, STL|Ð, ToTñL,STlÐ. q t, STr,Ð. Q2, STl,{). Q3-O j
STIð.RTlñE-o;
STUD.LETTER,STUD.SID-'' ;
sïtÐ. TSTRTE-TST-I ;
STtÐ. PSTRTE-PST-I ;
sTUÐ. ttÞctD;
CSLL 1S I TEJTI.Ð(C I D, FCUND );

E¡lD) l* lF*l
EtlD; /*1&llLE*/

ElÐ; /s CBERTE ST\rÍENT */

/*#B+#+*+#*#*B**+++*{{*#****++++****+*{*+s**rs+ /
14 n/
/* THIS PßOCEDINE RENOIÆS STI.ÐE}IT RECIBDS FBON 4/
14 FILE. THE PROCED(NE LOOPS , DELETINO STUDE¡IT 4/
14 RECOBI}S IåITIL R BRBE RETUR¡I IS ENTERED RS R */
I* STUIENT Tf,JIlBEB. 4 /
/* 4/

/ù**r+try*+*H****H++++++*+*#*ry+{++*++#{++*{+û*{ü{+ /
DELETEJTUD :PK)C(Cl'K) I CE );

DCL CtlotCE cttrln(Ë);
DCL C rD ct-!lH(? );
DCL (Fq'ilD,ERB,8LÈIKF) BIT( I );
DCL t1S0 CtrfH(z?) tNtT(

,DO VOU I&NT THIS STI'DEìTS: ' );
DCL tlSO2 cHffi(4o) tNtT(

' T0 BE (D)ELETED 0R (nmlNTRlNED? : '>;
DCL DIt(2) ÇHRA( I ) tNtT(.0., ,ñ, );
DCL RESP FI)GO BIN( I5);
Cß-L 6ET I D(C I D, FOI,ñID, EBR, BLRTKF, ENTERSII{.III );
IF (FO$ID C (^EBB) & (^8LtrIKF)) TTEil DO;

cß_L GET_-BESp{IÎSC I I C I D I I t1S02, Dn, BEsp, 2 ) ;
lF (RESP.l) TIEN D0;

CRLL RENOV-STU)(C I D, FOT'ND);
cft_L Ïpt T('sTUoEflT8: ' l lctDl l' tSS DEr-ETED FBOfI , l l

'FtLES. 

" 
r );

EIID;
ELSE DO;

Cft-L TPUT('STtDEllTs:' I lCtDl I' t¿RS flRtNTRItED.', r);
END;

END;
ELSE IF (('FOI,JTÐ) & ('BLR}KF)) THEil DO;

CRLL TPUT('SIUÐENT*: 'I ICIDI I ' NOT FOIDID. ', I );
EN);
ELSE IF (EB8) THEN

CRLL TPUT(CIDI I' IS N SPECIñL RESEßUEO 
''-g¡Tæ" 

I)J
/Ë LOOICÊ. END OF DELETE STUO. */
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EM); /* TELETE STID */

14 4/
l4 TH|S pßocEt¡JBE oEñERRÌES THE t€NU SlKtl.ilnc Tl€ 4/
/4 PERSOìTñL DRTR FIELT}S 6 T}€ STUDEIIT BECOH)S */
I4 ]JHICH Nfl' BE RI-TERED.THE PBOCEDUS€ LOOPS OETINC *./
Ifi THE STUTENT NLNBER OF THE NEÍT STUDE}IT RECOÈ) TO*/
I* BE RLTEreO (UTff IL R BffiE RETUßII IS E}ITERED), */
14 RFTEB R NE¡R.I CHOICE IS IIruE TIE I¡SEB IS PROIPTED*/
14 FOR T}E REPLRCENENT Vß-UE OF T}IE SPECIFIC FIELO {/
I* TO BE RLTEBED. TI.E CHÈFINO OF PffiSI$RI}S IS NUctI*/
14 THE SRf€ ñS T}E REPLRCEIEIIT OF OTHEB FIELDS 4/
14 EXCEPT THRT IF IT IS THE ITIST Oß EDIT PffSSHOßD C/
14 BEINO ßLTEED THE}I THE USEß IS FIBST PROITTED TO*/
/4 ENTER TI€ E(ISTII6 INST PRSglffiO BEFORE TG IS 4I
I* RLLOI{ED TO EIITEB R NEl] PffiS¡€ru). 4I
lÈ 4/
/*HHtH*+{H**+rg+H#{8{H*&W#+**Sffi H*#{$i /

ED I TJEBSONfl- : PBoC (Cflo I CE );
IlcL cHolc€ cflRR(+);
DCL (FIRST,BEST) C}¡1R(LJHOICE);
DCL (Fû,ND, SP€C, SLRNXT, qNT I N,lE, SK I P I II, ERR, RUTH )

8tT(t);
DCL (CtO,tElilD) cHlR(?);
DCL TEÌEIN CHîR(3o);
DCL I FIXED BIN( I5);
SKIPIN . FRLSE;
lF (CHoICE 'Ê ') THEN SKtptN-TBì.Ej

CONT lNt E-TRUE;
EPERT: fÐ t{H ILE<COf|T lNt-€ );

ERR-FßLSE;
CÊ-L GET I D ( C I D, FOI-hID, SPEC, BLBIKF, EIiIEBST}IUII ) ;
IF (BLAIKF) THEI'I DO;

CoNT INUE-FRLSE;
ERn - TßUE;
E}TD;

ELSE Doj
tF ('F&D|D & ^SPEC) THEil fÐ;

EBB-TffUE;
cft_L TpuT('STUDENTS: 'Ilctoll, NoT For.ÐtD." t);
EN);

ELSE Doj
tF (-9(PtN) THEn O0;

cft_L TPUr(.<3.3.)t NfftE. .ll
'<3.3.>2 STUDENT NIFIBER. 

" 
I );

cß_L TpuI( ' (3.3 . )3 plpNE HLFIBER . , 
I I

' (3.3.)4 FrcULTY C@E.', t);
Cfr-L TPUT('(3.3.)5 YERB RT UNIUERSITY. 'II

'(3.3.)6 STRTUS lN COLnSE.', t);
CRLL TPUT('(3.3. )? Pffi$toßL. 

" 
I );

Cro-L TPUT('EtfTER CtlotcE*> : ', I );
CRÉ-L TCET(CHO I CE, L_CTþ ICE,FRLSE );

END; ¡*THE¡¡I/
9(IPIIÞFflLSE;
Cß.L EXTRRCT-.CHO I CE( CK) I CE, F I FST, BEST, ERR ) ;lF (^EBB û SPEC & (FtBsT^-'?')) THEfi tlo;

EBÞTRUE;
CRLL TPUI('IN\'flLID CHOICE, ONLV 'I I

'PRSSI.IORDS NRV BE T€DIFIED FOB ' II
'SPECIRL STI'TENT NItrlBERS, 

" 
I );

EÌÐ;
EtÐ;

ENO;
(.EFB) THEfI T}O;

SELECT(F I BST );
l{lEN(' f ' > N; la NtrtE */

CâLL TPUT('CUBBENT Ufr_tE oF ¡nnE FTELD: .ll
sïuo.ËìnE, I );

CRLL TPUT('EltTffi NEU NtrtE : ', t);
CRLL TGET(TENP I ¡I, 30, Fß-SE );
lF (TEllPlN'-' ' ) TIEN DO;

CflLL RERD-STUDI@K<FO,IIID );
IF (^FOUTÐ) TTEN GOTO REPERT;

STUD. NflIE-TEIP I N;
CRLL LFORTE-STUD(C I D, FOUTÐ );
IF (^FO{JIÐ) THE}I CRII- INTERNñ...EBR( 13);

END;
ElÐ; /+{HEn +/

lfiEH('2') D0; /* STI-DENT lD.Ë/
CRLL TPUT('CUBSENT U&-IE OF STUIENT NUNBER:

IISTUD.ID,I);
CRLL TPUT('EIITER I'EI{ NLñBER(? C}MBRCTERS)' I I' : 

"1);CRLL TOET(TEI'IP I N, ?, FflLSE );
IF (TEIIPIN .-' . ) THEN DO;

IF (SPECIRL-ID(SUBSTR(-ÍENPIN, I,?))) THEN
CRLL TpUT('STUÍENTS: . I lSìÐSTB(tEmtn,
I,?)I I ' ESEEUED FOB INTER}IRL USE. 

" 
I );

ELSE DO;

CRLL R€RO-STT'D(STESTB(TEIP I N, I, ? ),
F0ulÐ );

IF (FOUN)) TTEII DO;
CRLL TPUT('R STUIENT BEcOnD HITH 'II
'THIS ID RLREH)Y EXISTS. ', I );
EflD;

ELSE DO;

CRLL RERD-STUD(CI D,FOUTID );
IF (^FO\fID) THEN

CR.L INTER}Iß._ERB( 14 );
STUD. ItÞTEIlPIN;
CRLL ]N I TEJTLD(STUD. ID, FOUIÐ );
CRLL REI€U-5T(Ð(C I D, FqJND );
IF (^FOUND) THEN

CRLL INTERI'IRI FHA( I3 );

IF

-773-



EtÐ; '/+ ELSE */
EtÐ; /+ELSE */

EN);7*¡Px7
ENo; /s lå€ll s/
l{'lEll('3'> æ; l* P}rcNE */

CßLL TPUT('(I.,ßHEIIT Uñ-I.E G PTIO}€ NUIËER: '
I I sr.Ð. PHsrE, r );
CÊLL TPUT('EIITER Ì€I{ Vru.UE(7 CHffiRCTENS)'II

' : 
"l);CRLL TGET(TENP I N, 7, FRLSE );

lF (TEnPltl^.' ' ) TIGN D0;
CßLL EßD-STUD-LæK(Fü'ND );
IF (^FOT.,IÐ) T}ETI GOTO REPERT;
sïm.PIKHE-TE¡IPtN;
Cfr-L I.FDâTE-STUD(C I D, FOI.IN) );
IF ('Fq'TÐ) THEN CRLL INTERNß.JRB(I3);
EtÐ;

EilD;
l{lEll('¡+' }ÐO; /4 FnCU-TV CODE s/

CRLL TPUT('GJBBEHT URLi,E ff FñC$-TY CODE: '
I I sTr.Ð. FRCU-TY, I );
CRLL TPI'T( 'flTER }€H Ufr.UE(2 CHffircTERS )' I I' i 

"l>;CRLL TCET(TENP I N,2, FRLSE );
lF (TEnPlN^-' ' ) T|EN D0;

CRLL RERD-STUD-LOCK(FqJND );
IF (^FOUTÐ) T}EN GOTO BEPERT;
STI.Ð. FRCI,LTYETEIP I N;
CRLL I-FDRTE-STUD(C I D, FOUN¡ );
tF (^FqJN)) THEN CSLL |dTEBNR{-_EAA( t3);
EilÐ;

EN)j /+ llllEtl +/
]*lEN('5'>ÐO; la YERB RT låilU. */

CRLL TPUT('qJRFENT URLI.E 6 \ERR RT IAIIU.:
I lsTtf).\Effi, I );
CRLL TR,T('ENTER IEl] Uñ-UE(2 CHffircTERS)'II

' : 
"l);CRLL TOET(TENP I N,2, FRLSE );

lF (TEnPlN'-' ') TIEN D0;
Cft-L ËRD-5TUO-LOCK(Fq,NO) ;
IF (^FOU}Ð) TI.EN GOTO BEPERI;
sTtÐ . VEffi.TEtP I N;
CRLL I,FDRTEJTT'D(C I D, FOUN) );
IF (^Fq,lru) THEIT CRLL INTEANß.JRR(I3);
EtÐ;

EÌÐ; /*I¿HEN */
l&lEN('6'> DO; l+ STRTUS lll COUßSE */

CflLL TPUT('CUßRE}IT URLL€ G STRTUS IN'I I' COURSE: 'l ISTUo.STRTUS, I );
CRLL TPUT('E}ITER I'EU VßLUE(3 CHffircTERS)'II' : 

"l);CRLL TCET(TENP I N, 3, FflLSE );
lF (TEñPld^-' ' ) TIEN Do;

CRLL BERD-STUD-IOCK(FqJHD );
IF (^FOUIÐ) TTEH GOTO REPERT;

STLÐ. STRTUS-TEI'IP I N;
CRLL I.PORTE-STUD(C ID, FOU}Ð );
IF ('Fû.IN)) THEX CRLL INTEBNRL_EBB( I3);

E}tD;
ElÐ; /Ûl.ltlEN*/

l{lEN('?'> OO; la PRSSTSRD */
€€o conf¡dentiol procedçe êoo

EN); ./*ilHEtl{/
OÏHER{ISE DO;

CffLL TPt T(' lNuÊ_tD cHOtCE: ' I lCHOtCE, I );
EIID;

EllD; ¿* OUIER SELECT */
E|Ð; /* lF */

EllD; /o D0 ]{HILE */
END; /o EDIT PERSOTHL */

/* LOGICNL ENO OF EDIT PEBSOTHL *./

/g***#**rs++È***H+*++H*#+++t++*r*+{+*+++s++s /
/4 8/
14 THIS PROCEOURE IS CRLLEO IF THE EDIT COUflSE {/
14 DRTR SE-ECTIOîI I]RS IIÐE FBOII THE EDITOB IIENUS/
I* IT DISPLRYS ñ Ì€NU OF TI-E COLNSE DRTfl FIELDSË/
/* IIHICTI CRN BE RLTEEO ÊrÐ THEN Ê-LO{S 4/
14 TO POSITIOI TO R FIELD TO BE SEPLRCEO, THIS {/
I* PROCEDLNE THEN NRKES USE F R SLTRqJTINE 4I
/4 I]HICH COI'ITflINS THE COOE FOff FIELD BEPLñCE- +/
/* nEnÏ(cofl_ffDtT). TH|S SJBRoUTtT€ LOOpS 4/
14 SSKING FOB T}E STU)ETÍT ruÌAEB OF TTE NEXT 4/
14 BECffiD TO BE IIOOIFIED. THE FIELD TO BE 4/
/4 nootFtED ts fiE 0t€ pßEutousLv ctlosEN 4/
14 ï1fi0{J0H TtE lElA,. 4 /
l* 4/
/Hts*#H**+*+++##+#+#***#+s*#+*s+s**++s*4 /
ED I T-COURSE : PSOC(C¡p I CE );

DCL CHOICE CHRB(*);
DCL (FtBST,EST) CflRB(L_CtÐtCE);
DCL TEIP I N CTfrR( IO );
DCL CID ctHE(?);
DCL (SK I P I N, CONT I M,E, ERR, FCAJND, SPEC, ELRNKF ) B I T ( I );
DCL ITEfiPO P I CTI.HE 'ZZZ9' ;
DCL ITENPI FIXED 8IN( I5);
DCL RTEI1PI FI)ED DEC(?,3);
DCL CLOOP BIT(I);
DCL SLINIT FI)GD BIN( I5);
DCL IDERRNSG CHffi(2s) INIT(
' IS TIOT fl (JflLID STU)ENTS. ' );

SK IP INEFRLSEj
lF (CHolCE^-' ') THEII SXlPliÞTBUE;
CoNI I NUE-TBUE;
DO UHILE(CONTINUE);
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Effi-FffLSE;
lF (^s(tPtil) TtElt fÐ;

CRLL TPtT('(3.4.)t qJRRENI t-hilT. 'll
' <3 .4 , >2 TEST P0 [tTS. , , t );

CRLL TPUT( ' (3 . 4. '3 PROCTOB F0 |NTS . ' I I
'<3.4.>4 TERtl P0tNTS. 

" 
t);

CRLL ïpt T( ' <3.4. >5 F t Nft_ EXßt . , 
I I

'(3.4. >6 RETLnd T0 EotT ñENtr. ', I );
CÊLL TPl T('EltTEB CHoICE..> : ' ,1);
cÊLL TOET(C}{) I CE. L_CIKI I CE, Fß-SE );
lF (TUFIioFF & (CHOICE.' ')) THEN BËTtfrN;

EIID;
SKlPlll-FñLSE;
cR-L EXIRRCT-.CIKT I CE ( CftO I CE, F I BST, BEST, Effi ) ;
IF (^ERB) THEN IÐ;

SELECT(F I BST );
l$Eil(' l' ) DO; ¿t¡¡6¡gST LPIIT+/

IlcL Hn50 qln8(2 t ) I li tT(
'HIoHESI UNIT RErcl€D.' )j

CLoOPETRUE;
BLRIi(F+8LSE;

ßEPEñT: D0 HHILE(O-ooP);
CRLL GET I D(C I D, FOLilD, SPEC, BLtrtKF, ENTER$EXT );
tF ((spEcl('For.fto)) & (.BLR}|KF) ) THEI| tlo.

CRLL TPUT(CIDI I ItEFflNSS, I);
END;

ELSE DO;
IF (BLRI'KF) THE}I

CLooP-FRLSE;
ELSE DO;

CÊ-L 8EFÐ-SVSP.
CNLL FPßOñPT;'ÌT I (STUD.UNI T, HNSO,

s\¿sP.Nt NIT,ELRNKF);
IF (^BLßIKF) T}IE}I fÐ;

SLÐilT.SnrD.UNtTj
CRLL REff)-5TUD-I-O€K(FüJHO );
IF (^FOUTÐ) TTEN GOTO BEPERT;
STUD.UNIT-SìrillT;
STUD. TSTRTE-TST_l ;
STUo. PSTRTE-PST-t ;
CRLI- IPDRTE.5N'D(C ID, FOUTÐ );
IF (^FOUN)) THEN CRLL INTERItrìLjBB( I?);

ETID;
ElÐ; ¿* ELSE +/

El'Ð; 7* ELSE */
EltO; ,z* ]{HILE s/
EN); /*I{HE}|*,/

l+lEN('2' > DO; la TEST P0INTS +/
DCL TnSO ctnR( 12) tNtT(.IEST POfNTS');
CRLL CON-.R-ED I T(STUD. TEST, TIÎSO );
El'Ð; /* l.¡l'EN */

l&lEN('3'> Do; la PBoCTofl PoINTS */

DCL PnSc clHR(t4) tNtT(.PROCTOR POINTS');
cflLL COnl__ED I T(STUD. pBOcToR, p¡tso );
EÌIO;

l€lEN('4' ) DQ; ¡* TEtrl POtllTs r/
flcL Bñso cHRS(il) tNtT(
'TERN POINIS');
CRLL CON-N-ED IT(STUD. TERÌI, ßI.ISG );
END;

l{tEN( '5' ) D0;
DCL EtlSO cflRB(il) tNtT(
'EIñII POINTS');
CRLL CON_B-.ED IT(STUD. EXfII, EIÎSG );
EnÐ;

I{HEN (.0".6.) fÐ;
CoilT tNUE-FRLSE;
EIID;

OTHER'¡ISE DO,
CRLL TPUT(' tNUft-tD cHOtcE: .l lC+tOtCE, I );
ttD;

END; /*S-ELECT+/
ElÐ; /*lF*/
ELSE DO;

CRLL rpUT(. tNufr-tD CHOTCE: . 
I l$totcE, I );

EIID;
END; ¿* 

'{HILE 
+/

/* LOOICRL EN) OF EOIT COIJRSE S/

/*+{***+++a*#+**#**f +{{*+r*s*+*&+#*ww+++++4 /
/4 4/
/4 THIS PBOCEDUBE CONTRINS TTE CONÌÐN COÐE 4/
I* BEQUIBED BY THE EDIT COLNSE PBOCEOLNE TO 4/
/* I,IOÐIFY THE CCÅJBsE DRTR FIS-DS, RVRL IS IHE */
/* RBCLñEIÍT I{JIC}I ISOLRIES TTE FIEU) TO BE 4/
/* nootFtED ]{-ilLE nsc ts T}E cHffiRCTES STB¡}|O +/
lfr TffiKED ON TO TT€ CONNOfl PffiT OF THE PBOIfTS4/
/* HHICH IDEÌITIFY TO THE USEß TIE FIELD BEINO ry/
I* EDITED. TTE PROCEfN,RE L@PS, POSITIONING TO+/
/4 R NE¡{ SIUTENT BECOflD UNTIL ß BRRE R€TURN ISry/
I* ENTERED FO8 R STUDENT NUÌIBER. 4/
/# 4/
/*+*H+H***#***+++**++++*+{++f +*+?*4**+ËH{û+*rys /
ConllD lT: PfloC(BURL, nSC );

DCL ÌlSG CHRB(+);
DCL (RVß-,REß-) FIXED I}EC(?,3);
DCL (CLOOP,BLR}E<F,FOUÌID) 8II( I );
cL0OP-TBUE;
BLË|KF-FRLSE;

rePERT: D0 l.lHlLE(CLqop);
CÊ-L GET I D( C I D, FOUND, SPEC, BLÊIKF, EìTERNEXT );
IF ((spEcl (^FoUND))&(^BLR|KF)) THEN DO.

CRLL TPUT(CIDI I IOENSHSC, I);
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EM);
ELSE DO;

IF (8I-R¡fiF) TITETI

CLqrp-FRLS€;
ELSE Doi

CßLL FPßONPTJIüIA(ßVñL, I1SO, H.fl TKF );. tF ('&_trtKF) THEI| lxt;
nEff--RtSL;
CßLL RÊRDJTUDJ-(EK(FQJND );
IF (^FOtlIO) TTEIT GOTO REPERT;

BIJRL.RERL;
Cß-L TOTfl_ñffiKS;
ÇRLL |-POf,TE-STUD(C I D, FOUÌÐ );
IF (^FqSÐ) THEII Cf,LL INTESNR--EBR( t?);

EIID;
ETID;

EilD;
END; /*l&llLE*/

EllO; /u COn-RlDtT */
Ello; /x EDIT COtÍlSE +/

/+ÈMH*4où+**ry#{4+#*+++#&Ê*H*#+¡t+M+++*eç{ot**+s**Þ* /l* *l
¡+ THIS PROCEIX,,RE PERFORMS THE LIST FUTrcTION OF T}E */
14 STI.ÐEI{T ECORD EDITffi. IT LOOPS ßSKINO FG ñ */
14 STI,PENT If,JIAEB TO BE E}ITERED. R LIST OF DflTR Fffi +/
I4 THRT STUDENT IS THEN PRINÍED. IF <ÊLL} IS T¡E 4I
I* STI'ÐENI Tf,,,I€ER ENTEFED T}EN THE PROCEDLNE LISTS +/
14 RLL Ï}E STI.DENTS ON FILE. IF R BRSE BETUR¡I IS *I
14 THE STUDENT TIIfIBER EIITERED THEN THE PBOCEDUË 4/
14 REïUBtfs COtftRoL T0 EDTTJTUÐ. *l
¡* 4l
/*+++***H*#*H**+S{+#++*****++H*H*+**+He+*#***rys/

L ISTJïUD:PRoC(Ct'K, tCE );
DCL CtlolCE CHffB(+);
DCL CID CHflR(?);
DCL (FO(FID,SPEC,BLtrIKF,CONTI NIÆ ) 8IT( I );
DCL HER0nt $tRR(45) tNtT('sïuD.3 NfftE PHO¡€ ');
DCL HERIR2 ql6¡(zt6) tNtT(' FRC YB STRT UN|T TEST pBOCTffi TEBn EXñn')i
DCL HERDfl3 cfiÊB(t4) tNlT(' TOTRL GßßIE' );
DCL BEC FIXED BIN(Is);
DCL O{rrrrRL Prcru'€ ,zzzg,)
CONTltftiE . TBIIE;
DO t+ilLE(CoÌlTtNUE);

CRLL GET I D(C I D, FOUN), SFEC, &-ñI'KF, ENTEBSTN,,N );
tF (BLRNXT) ÌtEn

cottTtlflrE - FflLSEj
ELSE DO;

lF (("FOt_Ð.tD) & (CtD"-'RLL,) ) T|-EN DO;
CRLL TpUT(CtDll. ts n spEctñ- oR NoN_EX|STRNI

I I ' STUDENT NIFIBER. DRTR CñIB'IOT BE LISTED. ', I );
END;

E-SE DO;
cßLL'rpuT(tERÐ8 I I lt€Êtm2 I ltERoR3, I );
lF (ClO-'flLL') THEfl DO;

Cfl-L CLOSE-F ILE(STUDFIL );
OPEN FILE(STUONIL) ITEUT SEq"IENTIRL BUF;
0N EtÐFtLE(STUDF|L) q)TO Etrj
ON RTTENTION EEOIN;

OII RTTENTION S\4STEN;
CRLL OET-8ESP('(C}OTITINUE OR (Q)UIT : , 

,
CQ,FESP, I);

lF (BESP-2) THEfl CÐTO OUT;
ELSE CiOTo COilT;

END;
EC-o'
Do LHíLE( . 

I .B );
CONï: 8EffD FtLE(ST(ÐFtL) tNTO(STLÐ);

IF ('SPECIfl--ID(STUD. ID)) THEN DO;
REC.FEC+ l;
CñLL O}IE-OUT;
ENO;

EHD;
Effi: 0N ñTTE¡|T|oN s\rSTEn;

qJTIRL.BEC;
cALl- TPUT('ToTRLB 0F STUTENTS: .l 

IOUTUß_, l);
oUT: Cfr_L CLOSEJ tLE<STUoFtL);

OPEII FILE(STUITIL) gCT TFDRTE DIRECT IåIBUF;
EI'ID;

ELSE Cfl-L OIË-OJT;
EtÐ; /*ELSE+/

EÏ0; /*ELSE*/
EnD; /+HHILEû/

/r LoûtcRL EtÐ 0F LtsT sTU0 */

/*##t#*H+#H+#ûs**û++*H+*{+#4+*#r#++Ë*4sH++ /
/* 4/
/4 THIS IS R g,,BBOUTITIE ç THE LIST-.ST(Ð PßOCEIX,RE. 4/
l4 tT cotfTñtHs TfE clDE t&ilCH FOBtffTS OflE L|NE OF 4/
l* 0{ITPUT. 4l
/* 4/
l4 4/
/$wHû**H**H*H*****#*H*+***S+**+++H**{#*4++*/

@IE-OUT: PßOC;
DCL C(ruT clrìB( ro4)i
PUT STR I TË(COUÌ ) ED I T(STLÐ. I D, STLÐ. ìNNE, STUD. PHONE,

STI.Ð . FÊCT'LTY, STLÐ , \ERR, STUD. SIRTW, STI'D . TJiI I T,
STLÐ. TEST, STUD. PROCTOR, STUD. TERN, STUD. EXtrI,
STUD. TOTRL, STUD. LETTEß )
(5(ñ,X( I ) ),R,F(3, 0),s(F(8, 3)),X<3 ),fl (2) );

CÊ-L TPUT(COT'T, I );
E¡Ð; /{ OflE OUT +/

EN); /+ LIST-STUD */
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ElÐ; /+EDIT STUD*/

/*+Ë**{r#*{4*#**#S#*H#*¡þ}*,þC**+{of Ë***¡þ}&+rs#*#*+
l4+
¡+ THIS PROCEDUffi P€BFORTIS THE FI}ICTIOÌI OF THE EDIT*
T4 SYSTEN PRMÍEIEß CIÐICE Fß6I T}E NRIN COITR{}L *
l* ñENU. ry

lq */
/r+{s*+ü#*È{##+&*

ED I T-S\ISP : PRoC(ClÐ tCE );
DCL CHoICE CflRB(*);
DCL (FIRST,BEST) CffiR(L-cHOICE);
DCL (CONT I NU€, SK I P I TI, EßR, BLR¡KF, FOI,ÐID ) B I T( I );
DcL I FTXED BtN<tS);
DCL (TH8SI{_OOP,F|RSTInE) BtT( I );
DCL COUT ctnB(8?);
S<lPlN - Fñ-SEj
lF (CilOlCE^-' ') THEll StpllFTRE;
CONI I tårEslRU€j
DO t*ilLE(C@tTlltrÆ);

tF (^$<tPt¡t) THEll m;
cfl-L Tpur(.(4.)t uEtt{ sysTEn PRBSnETEBS. .ll

.(4. )2 EIITER TOTfl- NUÎ8ER OF LNITS. 

" 
I );

cß-L TPUT('(4.)3 EHTER LETTEE GRñDE TleEsfio|_Ds. .ll
' (¡I. >4 ENTER URLI.E OF Ufl IT PRSS I Ì6 , ' , I );

cfr-L TpuI(,<4. )5 ENTEB t ñL(E ff pEoCTOAtlF. , 
I I

'<4. )6 ENTER (ü''ESTt(ht NUTAER LtntTS. ., I )j
CÊ-L TFUT('<4.}7 RÊTLRN TO IMIH ñE}A,. 

" 
I);

Cro-L TPUT('EnTER CHOTCE--) i ',1>;
CRLL TGET(C}rc I CE, L-CHO I CE, Fß-SE );
lF (Tuffrcrr & (CHo|CE-' ')) THEN ffiTffiN;

EIID;
.CñLL STBRCT-C}IO I CE( C}Í) I CE, F I RST, REST, ERR );
lF (ERB) THEil F|BST.'X'.
9( IP I }tsFñ-SE;
E-RIKF.FÈS€;
SELECT(F I RST );
l*tEH('t' ) ffi;

CffLL FEñD-STSP;
PUT STRITTG(COUT) EDIT('TOTR- M,,NBEB OF UNITS:',

SVSF. if,rNl T,', UeLUE 0F UN I T pßSS tNO :', SySp. WRSS,
', Ufl-UE G PflOCT0fl ll€:',SVsp.UpROC)
(R, F(3,O ), R, F(A,3>,ñ,F<A ß>> )

CRLL TPUT(Cq'T, I );
CRLL TPUI( 'LETTER CRRTE THRESTK)LDS: ' , I );
PUT F I LE(SVSPB I IIT ) ED I T( (LOL I T( I ), S\€P. LGTHRESH( I )

Do l-t T0 t3))
(5Xtp,coL( I ),5 (R(2),X( I ),F(8,3),X(4)));

CRLL TPUT('UÌtlT QUESTt0N NWBE8 LtntTS: ., I );
PUT FILE(SYSPRINT) EDtT(fl,SySp.r,hilTL| ) Do t.t T0

svsP.NrAilT))
($(|p,coL( t>,5 <p'229.' ,p'zz9.,x(5)) );

EtÐ;
]{HEll('2' )00; 7*g'¡TElì ToTRL UNITs*/

DCL T2nSG cHffi(2 I ) tNtT(,TOTfi- 
NUTAER OF LNITS' );

S\aST. Nt-ðl I T-SYSP . li,JN tT j
CRLL FPRONPTJí.IN I ( SAVST. NLN I T, T2IISG, IOO, BLfl NKF ) ;lF (^B-trlKF & (SVST.NtJlilT^-SySp.r{.,NtT)) THEN D0;

CRLL RERD-SYSP-LæK;
S\¡SP. Ntfi lT¡SYST. truN tT;
CRLL I.FDRTE-SVSP;
EtO;

Er'Ð;
]{HE}l('3') N; ¡* LETTER GRæE THRESIIoLD. +/

ocl L3ltSG cHffi(lt) tNtT(' TISESHOLO.');
THRStIL0oP-TRUE;
FIRST lÌlE.TtrJE;
DO HlILE(THRS}E-OOP);

EBB-FñLSE;
IF (FIBSTINE) THEN DO;

CRLL TPUT('<4.3.)t a+ <4.3.>2 ñ <4.3.)3 R_.,
I );
CRLL ïpUT(',<4.3. )4 B+ <4.3. )5 B <4.3. )õ B_,,
t);
CRLL TpUT('<4.3.>7 C+ (4.3. )8 C (4.3. )9 C_"
t>)
CRLL TpUT('(4.3. ) tO D+ <4.3. > I I D <4.3. ) t2 D_.
ll' <+.¡.rt3 F',1);
ErÐ;

CRLL TPUT('ENIER LETTEB CHotCE(t-t3Þ-> : , ,l>;
Cfl.L GET-INT( I,EBB, BLñTKF );
FlRSTlnE"fÊ*SE;
lF (BLRIKF) THEN THR9{L@P-Fñ_SE;
ELSE DO;

IF (^ERB) THEN DO;
tF (|)t3) I fl<r)) THEI t)0;

cß-L TPUT(.CHo|CE 0F oPTtoÌt.l I' ouT 0f BñtsoE( t- t3 ). , I );
ERB-TßUE;
EtÐ;

ELSE DO;
SYST. LGTHBESH( I )-Svsp. LGTFfiESH( I );
Cru.L FPROIFTJIUIN(SYST. LOTI.BESH( I ), LOL I T( I )
I I L3I1SG, BLtrIKF );
IF ('BLffIKF) &

(SYST.LoTtfrESÈ{( I )^-S\¿Sp.LGTHRESH( I ))
TT€N DO.
CRLL EÁD-SYSP-J-æK;
SYSP, LGTHRESH( I )-sIsT. LGTI.SEST( I );
CRLL UPDRTE-S\TSP;
OII ETIDFILE(STUOFIL) GOTO EOF;
CRLL CLOSE-f I LE(STUDf I L);
OPEN FILE(STIÆFIL) UPORIE SEq- BUF;
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D0 l¡HtLE('t'B);
ERD FILE(STUOFIL) ITITO(STUD );
CñLL TOTft.JIRH(S;
EHRI TE F ILE(STI'OF IL ) FBOII(STUD );

ErÐ;
EOF: CSLL CLOSE_FILE(STU{FIL);
OPEII FILE(STI'ÍFIL) EXCL TPDRTE DIBECT I,SIBLF;

EÌÐ;
EÌÐ;

EN);
IF (EB8) TIEN Cfi-L TPUT('IMJRLIO ENTBY, 

" 
t);

EtÐ;
EID; /+HHlLEs,/
EnD; /*l+lENû/

IIHEN('4')00; /*E¡ITER tÆLtÆ: OF LrlllT PRSStt6{/
DCL U4nSO cttln(t2) tìilT(
'UNIT PñSSINO');
S\rST. UPRSSSSYSP . tpRSS .

CâLL FPRONPT-If,JIS ( SYSí . I'PNSS, I.HñSC, BLRilKF ) ;lF (^BLtrlKF & (sYST.UPÊSS^ESVSp.WRSS)) THEN DO;
çRLL RERDJVSPIæK;
SYSP. UPRSS-SYST. t PñSS;
CSLL (FORTEJYSP;
EìÐ;

E|Ð;
t&tEN( 's', ) DO;

DCL PSnSG clHn(il) tNtT(' PROCïO8D6');
S\¿5T. UPflæ-s{VsP. t PBæ j
CRLL FPROIIPTJ{JÌA ( SVST . I'PBOC , PSNSG , BLffTIKF ) ;
lF ('BLtrlKF & (SYST.UPnoC^-SVSP.r.rpßOc)) THEN DO;

CRLL REND-SVSPJ.OCK;
WSP.UPRæ-WST.UFRæ;
CRLL i.FDRTE-S\ASP;
EÌÐ;

EìÐ;
l&lEN('6',) tx'j

DCL ( ITEñPI,.J) FIXED BIN( I5);
DCL ITEÌfO PICTTTE 'ZZ9';
BLðIKF-FRLSE;
DO I+IILE('BLRIKF);

CRLL ERD-SYSP;
ERR-FRLSE;
Cft-L TPUI('ENTER UN|T ñ$ÍBER : ',1>;
Cru-L OEI_INT( I TETIP I, EßR, BLffNKF );
tF (('ERR) &(^BLRi¡(F)) TtEil IXt;

I F ( ( I TEñP I )O)&( I TEnP I (-SVS?. ìtt N I T ) ) THEN DO;
\þSYSP. UN I TL( I TElf I );
tTttpo-tTEtptj

CRLL FpnotlpT_-¡f,rn I (.r,, w I T QrÆST I St Lt n tT . 
I I

'FoB UNtT(' I I tTEñpOl l' ).,gge,BLÊilKF);
lF (\r<3) TI-EN DO;

Cfl-L TPUT('UNIT NUST HRIÆ RT LERST 3'I I' Qt€sTtOfls. 
" 

t);
EFA-TBUE;
EtÐ;

tF ((^BLRÌKF) & (^ERR)) Tl€N DOj
CRLL ERD-SVSP-I-æK;
SySp. Ifi I TL( I TEÌtp I )-.J;
CAl.l LPDRTE-S\ASP;
EtÐ;

ÊM);
ELSE DO;

ERaETBUE ; EfiD;
EN);

IF (ERN) TIEN
cft-L TPUT(.UNIT fiut'€EB ts otrT oF RRù|OE., I );

Efio; /* lfilLE */
END; /*l$lEÌf+/

].{HEN('O', '?') D0; /* ãtT TO CoNTR0- iENU s/
CoNT I ¡AJE-Fñ-SE;
EN);

OTHERI{IS€ tÐ;
EßR-TRUE;
CRLL TPUT('IÌSJRLID C}þICE: 'IICTfi]ICE, r);
EN);

EllD; /* SELECT +/
CRLL TPUT('EttÐt ÌtO RT:, I I SEPRRRTE(STESTR(T I tE, l, 6 >>. t > ;EnD;,/+HHILE+/

EÌÐ; /* ED I T SVSP. +/

/+++**s+H*HH+#*H{W#f H+ü++æ*r++**Hr+*#+**{+/
/4 4/
/4 THIS IS R $JBROUTINE OF LISTING OUT THE STUDENT S/
I* PROCTffiS OF T}E I}IPUT STI,ÐENT ID. IF NO STUDËTIT 4/
/4 PBæTffiS Fq HIN IS RSSICTIED, THE STUD-.PROC ]{ILL */
14 RETURIiS R FRLSE. PRINT IS TO T(AN ON OR 6F 4/
14 THE LISTINO OF T}E STIÐENT PBOCTOS. 4/
l4 4/
/+fi **n#*T**¡t*#*#*&f *****{+**++H#*W***s*+++û*É*/

STI.|D-PRoCToñS:pBoC(c tO, D IRECT. pB tNT, STUD_PBoC );
DCL CID CHRN(?);
ÐCL (DIEECT,PflINT,STIÆ-fROC) BIT( I );
STUD_PßoC-FRLSE;
0N E¡ÐFILE(STUDFtL) C,OTO EOF;
Cfl-L CLOSEJILE(STUDF IL);
OPEÌI FI LE(STUTF IL ) INPI'T SEQUEflT IRL BLñFEREDi
txt l+ilLE('t,B);

RERD FILE(STTDFIL ) INTO(STUD );
I F ( ($TtrD. PSTRTE=PSTJ )&(STUD. S I fÞC I D ) ) THEN Do;

IF (PBI}IT) THEfl
Cfl-L TPUT('PEOCTOB HRS I'þT ENIEBED RESULTS,

I l'STUD€HT*: 'l lsTUD. tDl I ., |HnE: .l I
stUD.NÂflEl I 

., RT Ttr€: . 
I I

SEPRBRTE (STLÐ . RT I ñE ), I );
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STLE)_PROC-'IRì E;
EtÐ;

EM);
E0Ê: CR-L CLOSE-FtLE{STUûFtL);

IF (DIBECT) T}EII
OPEII FILE(STIJfFIL) EXCL IFDRTE DIRECT U.I8T}FFERED;

EL€E DO;
OPE}I F I LE (STIJffi I L ) I ¡Fl.'T SEQUEIIT I ñL 8(FFERED;
BERD FILE(STIÃ}FIL) IIÍTO(SILÐ) KEY(CI D);
EÌÐ;

EtÐ; ¿* STUDJ'R0CToRS */

/+#**t**t*+sÈ&û{ss#*¡æHs¡þùË¡&ü*&*#+**s+e*F+*#** /l* ,rl
14 THIS PRæEÍXJRE IS TTE OI€ ITñ'OKED f,FTER IHE *I
la nRH( TEST qlotcE Fßon THE tlÂllt coÌtTRoL tlENt ts*/Iñ SELECTED. IT IS R-SO IIIIJtrED FRON T}Ë 4/
14 SESSIOOI-COÌíIRq. PBæEfru8E H}€N EVEB T}E *I
l4 |NSTB(ÆToB 08 Tß StOflS ON RS <ññH<ER) 4/
14 4l
/*ffi 4+**+fr *++++*H+H**+#*rg+4þis#¡þ{ü#*++#Ëþ+Ës+*É/

nffiK-TEST: PBOC (CH0 I CE );
DCL CtrctCE
DCL (CONT I Ìf,.lE,SKI P I N, ERB)
DCL (FIRST,REST)
DCL HEñDRI.STUÐ.8 NRflE');
DCL HERDBz

.UNIT8 
QIÆSTIOIIS TEST STñTE

sKlPltl - FB-SE;
lF (CHO|CE'- ') TiEN DO;

SK IP I}þTßUE,;
EN)j

CoflTlll(E - TBLEj
DO 1&IILE(CONTINUE);

rF ('sKtPm) TIEN D0;
CRLL TPUT('<5.}I LIST TEST RND STÊTUS. 'II

'(5. )2 LtST TESTS Fffi tffBt(EB. ., I );
CRLL TpUI ( ' <5. )3 ñffiK STtrDEltT. , l l.<5.)4 BEIUEÎ| F80fl tffiru<tt6.., t);
CR_L TpUT('E}{TER Ctrc|CEE) i ',1>;
Cft-L TGET (CHO I CE, L-CK} I CE, FRLSE ),;
lF (TURÌ{,FF & (CHo|CE-' ,)) TtEfl RETUfft;
Eþ;

SKlPlIþFÊ-SE j
CRLL EXTRRCT-CI.IO I CE( CTK) I CE, F I BST, RESI, EBR ) ;
IF (ERR) IHEN FIRST..x';
SELECT(F I BST );
l.lHEll(' | ' ) tQ; /+ L tST PROCTOR ßtÐ TEST */

Cñ-L L IST-PROC-TEST(REST );
Et{r;

I{HEN('2') N; ¡+ LIST TESTS FOn i1RRKER +/

cß_L L tsT_llffiKE8(BESt );
ErÐ;

l{fEll('3' > DO; /* 1frfr<l¡6 +/
Cfl-L IIffiK-STUD(BEST);
Eþ;

Ut€N('0' ,'4'> æ; /4 EXIT 4l
CoNIlllUE - Fß_SE;
END;

OTHEru{lSE O0; /* BRD CtffSlCE */
CRLL TpUT(', il.f,JnLtD CtptCE: , 

I lcBctcE, I );
ErÐ;

EtlDj /*SELECT s/
çRLL TPUT('ENDlll0 RT: ' I ISEPRRRTE(SLtrSÌR(T||Ë ,1,6>>, l>;

E¡Ð; /* DO L00P */

/+swFtû++*#***#****++{ g*++w****##*H**++S*ffi ++**+/,
l* 4/
T* THIS PBOCEDURE PERFOSI1S THE LIST STRTUS RûID TEST 4/
T* OF THE STUÍENT RECOBD. IT LOOPS reKINO FOfl ñ 4/
I¿ STI.ÐE}IT Ifr'I€EB TO BE E}ITERED, R LIST OF DÊTR FOR ry/
I* THRT STUIENT IS 'THEÌI PRINTED. IF (RtL) IS T}€ 4/
I* STIã)EIIT }UIAEB ENTEBED TI€N THE PROCEDLNE LISTS S/
I* RLL T}E STIÐETÍTS OII FILE. IF R BRflE BETUBIT IS 4/
I* THE STUDE}IT NWSER ENTERED THEII THE PROCEDUBE 4/
T+ REÏUR}TS CONTROL TO THE IIffiKIÌIG TIENU. 4/
/++4et#**++H*H*+***+****{tr++tÈ#+++s*#*#*++#8*+{*+ /

L I ST_PBOC-TEST : PRoç (Ct-K) I CE );
trcL cHo tcE CHRB(* );
DCL CID CHñB(?);
DCL (FOLND,SPEC,BLRTIKF, CONTI NtE) BIT( I );
ocL qrTsT FtxED 8tN(t5);
CoNTIt|.E - TRtEj
D0 l&tIt_E(coNTtNUE);

cflt.l- GET I D(C I D, FOUIÐ, SpEC. &_fl t{<F, ENrERSTTS,JII ) ;IF (BLRNXT) T¡EN
ConTtìf,JE - FñLSEj

ELSE DO;
lF ((^FoutD) & (ctD^.'ñLL' ) ) T|EN O0;

cnLL TpUT(Ctol l, ts a spEcttr_ ffi I€N_EX|STRNT'
II. STT'DENT NI,FIBEB, DñTß CRIÊIOT BE LISTED,',I);

END;
ELSE OO;

lF (ClD-'Ê{_L') THEn 00;
CSLL TPUT(,LtSTt¡re 0F RLL Tt€ t¡ìmRRKEo .II

,STI,DENTS. 

" 
I );

CßLL TPUT(HEfÐßI I ITEæR2, r );
CfX-L CLOSE-f ILE(STUDFIL );
OPE}I FILE(STUOTIL) INPUT SE$JENTIRL BUF;
ON EIÐFILE(STI'DFIL) GOTO EOF;
ON RTTENTION BECIN;

ON RTTETTION S\ASTEN;
CRLL OET-RESP('(C)OIITINUE OR (Q)UIT : ' ,

CQ, RESP, I );

cffiB(* );
BIT( t);
CHffi(L-C}IO ICE );
cHffi(38) tntT(

CHRA(5o) tNtT(
PROCTOB STRTE TIIE');
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lF (RESP-2) THEtt @TO EoF;
ELSE GOTO C6IT;

END;
DO l&ilLE('t'B);

ã)Nï: ßEñ) FILE(STUÍFtL) tNTO(STUD) KEWO(CtD);
q'TST-STRT-TB|_IIÐJESS 

. TSTRTE(
STUD. TSTñTE );

tF ('SPEC tßL_tD(ST\'D. tO )&
( (qrTST.TsT-0T ) I (OUTST-TST__on ) ) ) THEfl
Cñ-L OIIE."STRTUS-OUT(C I D, FRLSE );

EÌÐ;
EG: OÌl âTTENTIOÌI S\rSTEn;

Cñ-L CLoSE-FtLE(STUIFtL)j
OPEII FILE(STi,ÐFIL) EXCL I.FDRTE DIRECI I,ÞI8I'F;
EtÐ;

ELSE fÐ;
cft-L TPUT(HEfI}Rt I lr€ruR2, I );
CRLL ONE-STRTUS--OUT(C I D, TRIÆ );
END;

Eno; /ÌtLsE+/
ENO; /*ELSE{/

EM); /*¡{Hl|lç/
ElÐ; 7,r LISTJ,ROC-TEST ¡ùl

/*'t*H+¡torf *r#+{
l" */
I* THIS IS R SUBROUTI}IE OF THE LIST STLÐEIIT STRTUS */
l* rT coNTRtNs TtE coDE ]{-ilCfl FoBtffiIS $tE L|NE OF 4l
I* OU'IPUT. 4 /
/* 4/

0NE-5ïRTIJS--0UT: Pfl@(C I D, D IHECT );
DCL CtD ctilR(?);
DCL DIRECT BIT(I);
0q_ sÌuDjaoc B tI( I );
frcL o{rTJJdtT PtcTLnE ,229.;
DCL (OUT_Q t, 0UT_Q2,0UT_q! ) ?tgrtñE, za.g' ;
DCL q.rT I ctmß(38 );
DCL (xJT2 ctnn(4g);
ocl qrTsT F|)GD 8til( t5);
oUT-Q 1.fl BS(STl.Ð. Q ¡ ) ;
OUT-Q2.ff8S { STtÐ . Q2 );
OI'T-Q3"RBS ( STtÐ. Q:, ) ;
olrT l-sTtÐ. l0l I ' ' I I sTtlD. tttrtE;
OtT2.0|,,T-Oll lqJT-O2l lqJT-A3l I ' ' I lTsc(sTuD.TSTRTE)l I'' I lpsc(sTuD.psTRTE)l l'' I lSEpnffiTE(STtD.RTtñE);
0UTSï-STflT-TBLIIID-.SESS. TSTRTE(STUO. TSTRTE );
IF ((qJTST.TST-OT)I (OUTST-TST_ON)) THEfl DO;

OUIJN I T-STUÐ . UN lT+ I ;
cft-L Tpur(ouTt I louT_r,hilTl laur?, tt;
lF (STUD.TSTÂTE'-TST-T) TlEn DO;

CRLL STr'Ð_ffl oCTORS (c I D, D I BECT. TBtÆ, STt.x)_f ROc ) ;

IF (^STUDJROC) THEN
Cß.L TPUT('PROCTOB SELECTED IS ITÌSTRUCTOR' I I, ffi Tfl.., t);

EtÐ;
ELSE DO;

cru-L Tpur('STUDEXT tS l{RtTnto fl TEST.,, ¡);
EtÐ;

EtÐ;
ELSE OO;

qJTJrtllT-STIÐ.UNlT;
cRt_L TpuT(ouTt I loLrr_wt Tl louTz, I );
CßLL TPUT('STI,ÐETIT HRS NO ISIIIffiKED TEST. 

" 
I);

EN);
EN); 7x oìE-STRTUS-0I|JT {/

/*#H**{#*s+**#**+*H#******Hffi +È*+##4+++**++/
l* 4l
/4 THIS IS fl SJEBOUTIIIE 6 LISTING F THE STUDENTS */
14 THßT TNS NO STUOEIIT PRTCTORS RN) I{ERE RSSIOIED */
/* TO TR 0B tltsTHJcTOB FOfl Ìfi8Kil.tc. 4l
14 +/
/*H8*#**++HF+*#*+*++**+*#+s+*+**t**{*Hg$*+++++ /

L IST-íR8KER: Pßæ(CHo tCE );
DCL CtlOlCE CïßB(*);
DCL CID CHflR(?);
OCL STUD-PBOC BIT(I);
DçL oUT_lrNtT PtcT(nE ,229..
DCL (OJT-Qt,OI[-Q2,0UT-Q3) ptcTtnq-,zzg" .

DCL OTTST FtxED Bllt(ts).
CRLL TPUT('tltsTRUcToB oB TR tS SELECTED..;2);
Cru-L TPUT(HEru)BI I IHEMR2, I );
Cfr.L CLOSEJILE(STUDFIL);
OPEN FI LE(STUIF IL ) I IPUT SEQUEIIT IRL BLFFEBED;
ON ETÐFILE(STUDFIL) CioTo EoF;
ON ÊTTEIITION EEGIN;

OI RTTEIITIOII SYSTEñ;
CRLL OET_-RESP('(C)OflTtNrÆ OA (e)UtT : ',Ce,

RESP, I );
lF (RESP-Z) THEì @T0 EOF;

ELS€ @TO CONT;
ErÐ;

t)0 t*ilLE('t.B);
CoÌfi : RERO FtLE(SIiDFtL) DtTo(ST(n)) KEyTO(ctD)j

0UTST-STRT_TB_INO_SESS . TSTRTE (
STLÐ. TSTRTE );

tF (^SPECtßL_t D(STUD. tD)&
( (oUTST-TST_0T) I (ouTST-TST_in )) ) Tt€N D0;
CÊLL STI'DfflOCTOfls(C ID, Fß-SE, FñLSE, STI.ÐJROC );
lF (^sTUDJRoc) THEN DOj

ßlT-Ql'8BS(STt-Ð QI );
qJT__e2=ÊBs(st(fi). e2 );
qrT__e3=RBs(STrÆ. e3 );
ouï_ljdt T-STUÐ. UN tT+ I j

rs+#H*H+ë**,/
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cR_L Tp{rr(sTrÐ. tD I I 
., 

I I sïrÐ. tfrrfEl louT_uilt T I I
ouT_otl lqrT_a2l lonf_¡31 1. .I I

TSC(STUD,TSTRTE)I I' 'I IPSC(STIÐ.PSTRTE)I I' 'IISEP8MTE(STUD,RTIIE), I ),;
EiÐ j

EtÐ;
EnD; /* ]g{lLE */

EoF: 0N RTTENT|oH SySTEn;
CÊ-L CLOSEJI LE(STUDF I L);
OPEII F I LE(STUOT I L ) EICTUS I UE UPORTE D I æCT I,hIEI.FFEBED;

ElÐ; ,/+ LtST_fiffiKEB Ë/

/*#*+*H*#{##+H*H**#*#*S*HH*H+#{.+**+#*f /
l* *l
l4 TH|S tS R SUBBOUT|I€ THâT CæS |HTO R LOæ 4l
I4 PROfIPTIIre THE I}ISTR,ICTOß OB TR FOfl THE 4/
14 N€XT STI.ÐEIÍI Ií.'NBEß TO BE NffiKEO 4/
14 ( R BffiE RETURTI CRUSE IT TO TERIIINRTE). RfID 8/
14 THÐI PNqIPTS HIN FOfl R NffiK IN T}E SRIË IfrNI€R{/
14 STIJÐENT PROCTffiS RRE PEOTPTED. 4/
14 */
/{+*#*Èü*#*H**[++**{s#rHÉ*+*HS+#+{ot#+w*þf +*/

nffiK-sTUD : PBOC(C}ñC I CE );
ooo cohfidentiol procedqr€ ôs@

EtlD; /+ IlffiK-sTUD */
END; /* n8RK-TEST */

/#+s**4H*#

THIS PBOCECXJRE PSOUIDES IESSROÊS SEÌÐINO
BETI{EEN USE8S. R USER LIST (I.E, NORE THRN
I IJSER) CRII 8E ENTEAED HITH TT€ SYNTÂX OF
NO BLRNK EÌ8EED R}IO COfiNR BET]€EN USEB ¡ItrlES.
THE USEB LIST I¡ILL ¡1RIÌIÍRITI IIt T}E SVSTEN
UNTIL TTE PAOGRRfI BETI,HÌIS TO TSO. TT€
I}ICORBECT USEß ÌNNE OB T}€ USER lSS NOT
SIGIIED OI ]{ILL BE ÍELEIED FRON TI€ LIST.
NO US€R NSIE ffi NO TESSRCE ]{ILL ßETINN FBON
PBOOBRN. IN ORÐER TO SENO I€SSRGE IT I€EOS
R I{,,LL Ofl BLRIK LITË RT ÌHE LRST LIr€.

l-O;
O0 UNTIL( IÌÐEX(TRIÌl(TEñpIN)I l', ., ., )*O);

l-l+l;
tF fl)t) TIEN

Cñ-L TPUT('IIWRLID SIIITRT, BE{NTER. ', I );
CR-L TPUI('SEND T0 :'llUS€ßtDS, t);
Cñ-L TPUT('SEND TO : ',0);
Cfl-L TOETL(TENPIN, 256 );
ïElP tN-TBR}tSLRTE(TEnp tN, T#PERCRSE, LOHERCRSE );

EN);
lF (TElf lll'-' ') THEN

USEB I DS-Tß I II(IET1P I TI );
lF (USEBIDS-'') TIEN ßETUBÌ|;
CRLL TPUT('SEltD FBOfl : ,l lFRoñ,0);
Cñ-L TPUT('SEttD FBOn : ',e);
Cñ-L TG€TL(TEñPI N,256 );
lF (TEIPtÌt^-' ') THEN

FBoft-lFrt(TEllptN);
ON ñTTENTIO}I BEGIN;

EJFFER-' ' ;
CALL TPUT('SENO I1ESSRûES CtrICELLED. ', ¡ );
00ïo ouT;
EÌÐ;

0N STBINoStæ BEG|Nj
OCL TENP CffiB(LBIJF) UffiYINO;
TEÌIP-SIÆSIR (BUFFEB, l, K );
LSUF-LBUF+LzuFïoRE;
FREE zuFFER;
fl-LOC BI-FFEB;
BJFFER-TEñp;
GOTO ffiRIN;
EÌO;

BIIFFEB-' ' ;
Cfl-L TPtT('lt: ',0);
Cfr-L TOETL(IENPI N, 256 );
D0 t{llLE(TÊ¡etfl'-" );

K.LEIIGTH(BUFFEB );
(SïR I ltGS I ZE ) : R08 I lt : BLFFEB.qTFFER I I TB I n(TEñp I N ) I I CB I I LF;

CRLL TRT('n: ',0);
Cß-L ÏCETL(TENPI N, 25õ );

E¡Ð;
oUT; ON RTTEÌIT|oN WSTEñ;

lF (zuFFEB^-'') THEN D0;
ELFFER4ELI ICBI I LFI IBUFFER;
COLLECTt06-";
D0 t€itLE(USERtDS.-. . );

.J-|IÐEX(USER|Dsl I 
.,',',' );

USEB-SIÆSTR(USEß I DS, t,.J- I );
lF (úf l)LENoTH(USER I DS)) THEN

USE8IDS-";
ELSE

USEB I DS*S(ESTß(USER I DS, J+ I );

SE}|DjESS : PßOC(CHO I CE )j
ocL ct{)tcE
DCL US€R

DCL COLLECTIDS
DCL (USEBIDS,FRON)

DCL TEIIPIN
DCL ( I,J,K)
DCL CONT
CONT-TBtÆ;
D0 ]&ilLE(CONT );

ctË18(* );
clnB(8 );
CHffi(2sõ) VRBYINO;
cHffi(256) WRYnC
STRTtC lNtT(' ' );
ctfrR(256 );
FIXED BIN( 15);
BtT(t);
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lF (USER^.' ') T|EH DO;
cPd-L sEtÐ(cnllLFl ll.Fll't€SsÊGE FRon: (.ll

TRtn(usEBto)ll ' ) ,l 
lFRoÌrl l, 

"trsEB);CR-L SEM)(BI,,FFE8 I ICB I I LF, IISER );
lF (PLIBETU^-o) THEN

Cft.L TPUT('IESSffiE CÈINOT SENO TO IJSEß:
I ltsER, I);

ELSE Trc;
cß_L Tpur( 'tlEssrcE sEilT T0 USEE: . 

I I USEß,
I );

cq_LEcTtDs-cq_LEcTtosl lTBtn(usEs)l I 
,, ,j

EtÐ;
ElÐ j

EtÐ;
USER I DS€UBSTB(CO-LECT I DS, I, LETCTH(COLLECT I DS )- I );
EN);

ELSE CONT-FRLSE;
EìÐ;

/*#**+#H*SgH#*++g*#*tr# g#+þ¡Hs#*ss /
14 4l
14 THIS SJBROUTIIE ]{ILL TBIN OFF THE 4I
14 TRRILING 8LtrlKS G R S]RINO 4/
14 *l
/f s******#*Ë4##*#+H*ft SügtH**+H*#*/
TRlll :PB@( lN) BETURIIS(CtnR(256) URtr/t t6 );

DCL lN CtrRR(*)i
DCL I FIXED BIN(Is);
D0 |'{-ENoTH( tN) T0 I By -l

UlfflL(SilJgsTB( tN, t, t)^.' ')j
EN);
RETtnN(SU8SA( tN, t, I ));

EiÐ; 7* TBIñ t/

¡* */
T+ THIS PBOCEIXJBE IS THE LO1€ST LEUEL TERñI¡NL INPUT */
T* ROUTITE. TI€ PRBßIETEß CIN IS FILLEO }IITH L *I
I* CHRNRCTERS F8$I THE KEYEMflD I&IEN THIS ß(x,lTIItE IS S/
t* cñttED. * /14 4l
/*#ry#*B*#tr4{où+W*#*++¡{q*#*#W*trS*4*EH*#*,þ¡*# /
TGETL:Pfl@(Cllt, L );

DCL Clll cttnR(+);
DCL T256 ctHR(256);
DCL L FI)GD BIN( I5);
ON ETÐFILE(WSIN) BEGIN;

T256-' ';
cLosE FtLE(S\¿StN);
oPEtl FtLE(SVSil't);
P('T FILE(SYSPBINT) SKIP;
EilD;

GET FtLE(SYSllt) EDtT(T25O) (Ê(2sö));

C lN-SUBSTB(T2S6, t, L );
EN)j /* ToETL */

E¡Ð; /* SEIIDJ1ESS */

l*H*#rS*#S*#*¡tñ**S*****++S¡to+*#*W*4+*8Ë*{*ry/
l+ 4/
T* THIS PBOCEDInE GETS R LOG RECOFD FROI1 LOG */
Ì4 FILE ñTD KEEPS TRÊCK OF TTE SESSIOI DRTE. 8/
I* IT BATTN|Ìs THE I}ÐEX N.ñBEß OF TIEXT LOG */
l4 RECOflD. 4/
t* 4/
/*#+#*#+fi #++**++++*Ë*+***##++**wH++**++*f /
GETJoO : PBoC(Lo$|W, LooORTE ) ;

DCL L00Ìf,rn FtxED 8tN(r5);
DCL LoûDRTE PtcTLnE .999999.;
REtr) TþLOCK F I LE(LOOF I L ) I NTO(LOGREC ) KEV(LOCNW );
L00mrnq-00l{ñ+ t;
I F (LOGREC. DELKEY^-(8 )' | . 

B )&(LocBEC. T!FE-. t, I
LOOHEC . T\PE. ' 2 ' I LOCREC . TYPE-' 3 ' I LOCBEC . TVPE- '4 ' I
LOoSEC.TVPE-'S') THEN

LoGDÊTE-LoGREC. S I D;
EÌÐ; 7x G€TIoO */

/#+#S#*H#**+#**+#**{i**+++***{*rÞ*++*+++++È{S4+4++{++++ /
l4 4l
I4 THIS EOUTIilE RCCEPTS R 6 CHffiRCTER URLIÆ BEPSESENTINO +/
14 R DRTE RS YYtlÌOD RND BETT,TRNS TIE SntE DRTE Uft-tE H|TH +/
I* THE YERßS.NOITHS,DRYS SEPRRRTED BY SLßSH. YV/NN/DD 4/
l* 4/
/*++*+****þf +****++**t+**++**t++*+{++**Ë+*r++fr Ë+*++*ry+*4* /

SEPRRRTE-DRTE : PR@(OñTEñRG ) RETUBI|S (CtFtR(O ) );
DCL DRTERRC PtcTuRE ,999999,;
RET('BN(SWSIR(DRTERRG, 1,2>I I' T' I ISUBSTB(ORTEâRo,3,2)I I

' /' I I stBSTB(DnTEffio, 5, 2 ) );
EM); /* SEPRBf|TEJnTE */

/*#s#+H*Þf H*H*#++*tr+***#H*+{*{*+++*Ë#*&* /
l* q/
T* fiIS PROCEDLNE DECOD€S R LOO RECOH) INTO 4I
T* TESCSIPTIUE FOBñ MID HRùIDLES TTE SPECIft- */
l* L00 BEcoru TYPE fl .E. 1,2,3,4> 4/
t+ 4l
/Ës*#+#*H+****+H+4+#+#*##+**Ìir{{*++**+*f *q* /
0Ì€-0ÄrT : PROC( L0GDRT€ ) ;

DCL L0ODflTE PtcTtSE .999999';
DCL FOU|Ð BtT( I );
DCL COUT CHffi( I22 );
ON CON{ÆBSION BEGIN;

COTO OUT;

EN);
I F (LOGBEC, TYPE-' I' ILOGREC. TVPE-' 2' I LOGffEC. TVPE=, 3' I

LoGBEC. TvpE-' 4, lLOo8EC. TvpE-. 5. ) TIEN DO;
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PUÏ STRINO(COUT) EDI'Í(TVPE(LOGflEC.TIPE)I I' 'I I

LOOBEC. IOI I ' ' I ISEPñMTEJ}RTE(LæORTE),
SEPRRRTE(LooHEC. CT I tE ) )(R, X(8 I ), R );

cft-L TRrT(CqrT, I );
EN);

E-SE DO;
PUT sIR I NO(COUT ) ED I T(TVPE(LOG8EC. T\PE ), LOOREC. I D,

NÂtG (LOO8EC. I D ), TSC( LoCBEC. TS ), pSC ( LOCfl EC. pS ),
LOOREC . t.FI I T, LOGREC . Q I, LæBEC . Q2, LOOßEC. Q3,
LOOBEC. TP, LOOS€C. PP, SEPffiRTE(LOGREC. CT I NE ) )
(5(R,X( I )),F(3, 0),3 F <4,O),2 F(8,3 ), X( I ),Â);

CR.L ÏPUT(Cq'T, I );
IF (LOGffiC.T\?E."'' ILOOREC.T\PE.'K' I

L6rec.TYPE.'L') THEn mj
CRLL TpUt('ñRRKED Ev,llLocREC.StDll.'ll

tfrnE(L6REC.StO), I );
EtÐ j

EtÐ;
oUT: j

/+Èt+*Êffi #*++**++++H*W+##*#f #*Èg#*È+*** /
14 *l
14 THIS SJBROT'TINE RETISNS fl NtrIE 4I
14 FROII H I S/TIEB ST('DENT ID. 4I
lë *l
/{#*#+##{#t*+*H#4+{*HþÈ*#*#+##+H*** /
NRIE :PBOC( I D ) BETLnNS(CIfrR(3O ) );

DCL lD cflfiR(?);
DCL (LOt{,ntD,Ht ) FtxED Bil.t( ts)j
LCA{- l;
H I -STEl"lD;
D0 1+f rLE(Lot{<+il );

n I D-(L01{+H I )/2;
lF (ST(lllO). lD-lO) fiEN

RÊTINN(ST(N IO ). NtrIE );
IF (ST(NID). ID) ID) THEN

Ht4ltD-t;
ELSE

LOH-nlD+l;
EnD; /* ].€llLE */
BETURII('U}ð(NCHN STUDENT' );

EÞ; /* lffl€ +/

/*È+f #***++*+'**#**++****+s***ÈT++**äW*#*H /
14 4/
14 THIS SJBROUTINE ffiTURNS R DESCBIPTI(,E 4I
/* FOBII OF LOO TYPE BY DECODING TTE LOO 4/
/4 TVPE. 4l
l* */
/++*****r+4+{***++{+***+Ë+*f **{+*****++{#**+***/
TYPE : P80C(C ) BETUBIIS(ÇHffi ( t6 ));

DCL C cHffi(t);
S€LECT( C );

I¡}EII(' I ' ) RETURN( 'CREñTE LOG' );
urEN('2' ) 8ETtfft('STñflT PSI ' );
t¡tEìt('3' ) RETUSN('NEH SESSt0N' );
$€N('4') BETURN('END SESSION' );
l+EN('5' ) ßETUruI('EM) PSI ' );
1{}€II('T' ) RETUBN('GEIERRTE TEST' );
ulGd('c' ) RETUBIi('CRtrcEL TEST. );
I{¡EIi( ' I ' ) SETUßN( '18TIT TEST ffIRKED' );
I¡HETI(' P' ) BET\IRII('PROCTOS SELECTED' );
t{rEN('.r' ) REIUBN(',PffiS' );
HIJE}I( 'K' ) RETURN( 'COÞ I T I O}HL PSSS' );
1{}€H('L' ) ßETt Ril('BESTUDY' );
OÏHEB¡ISE RETUBN('UNKNOISI TYPE' );
EN);

EfÐ; /o WPE Ë/
EN)j /+ fflE-OUT s/

/**#***#+s#*{*+H**+*{***a#+#**++******+È{*s4*{s* /
l* 4l
l* TH|S Slenr¡uTtNE coilTtNc[JsLv tîoNtToRs THE +/
Ì4 STUIENT rcTIUITIES rcCOSDINO TO T}E TRRTISRCTIONS S/
T* GITO TI€ LOO FILE, IT ]{ILL I{ñTCtI THE LOO FILE IN 4/
14 III EVERY 5 SECqIDS G TINE INTERUfl-. 4/
I* THIS SU8ROUTINE Cf}I BE STOPPEÐ BY TURilINû OFF 4/
T* THE HRTCHITIO FROÍ TI€ I1ONITOB TENU. 4/
T* THIS SIJEROUTINE 1{ILL STRBT I.IRTCHITre THE STUDE}IT S/
I¿ rcTIVITIES FßON LßST Cft-L OR FBON THE SESSION 4/
¡+ F ]HE C|fiRENT DRTE IF THIS ST'BSOUTITE IS FIBST 4I
T* CRLLED BIGHT RFTEB PSI IS EXECUTEO. THIS 4/
I* ST,'8tr}t'TITE ]JILL ßED(ÆE ITS PRIOflITY rfiEN 4/
IT Trc RECffiD I{RITTEII ON TTOIE LOG FILE BY ErERY 4/
¡* IO NINUTES fffID TURI.I ITSELF OFF HHETI ffiTER HRLF 4/
14 ffl lKltn G IDLE TtnE. 4/
t* 4/
/***#*st#H*&t{H***++**r*#***H*4**g+*4**+**{+{* /

ocL LoomTE P|CTURE .999999.;
flcL (HHt,nnt,H{z,nm> PtCT(BE'99. ;
DCL (lntT,TtnEs) FtIED BtN( 15);
DCL HERffiI CHRfl(56) INIT(

'TIPE STUD.S STUDENT TtrìTE');
DCL HERD82 CHffi(64) IHIT(

'TEST STRTE PAOCTffi STÊTE UNIT QIÆ5TIO}IS TEST PROCTOR TIHE,);
CRLL IPUT('COÌITII{,'E TO I{RTCH STUOENT flCTIVITIES. ', I );
cfr_L TPUT( ", t);
HH I-SJBSIR(Tt nE, l, 2 );
nn l-srrBSTR(TllÉ, 3, 2 );
T I IES-O;
DO ISilLE(ffLLol{);

CRLL BERD-S'VSP;

I¡RTCH-IOo: PBoC;
DCL ]¡I€RE
DCL ßLL(}{

FIXED BIN( 15) EXTERMIL;
BIT( I ) EXTERNft-;
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lF (l&lEE<ES\¿Sp.Iä_OGREC ) Tt€Ìt OO;
HH |-SUBSTR(T I tE, t, 2 )j
nn I-SUBS]R(T llË,3, 2 );
T llËS-Oi
cru_L scil(sTßI no(B€L ));
tF (wsp.|¡_ocBEc-}&tEBE ) tO) THEI|

CR-L TPI'IT(IIERI}RI I IHEæ82, I );
DO l{fl I LE(l+tEffi <ss\rsp. NLOOffiC );

cR-L 0Etl6(H€BE, LoOmTE );
Cfl-L O}EJ)UT(LOGTFTE );

ErÐ;
CRLL TPUT('" I );
EN);

Hltz-sUBsIß(Tt nE, t,2> ;
nn2-SUBSTR(T I nE ,3,Z);
t{R I T.(}el2-HH I )*60+flm-tgt t;
lF (HRtT>-to) Tt€n ü);

cft-L scil(sTßt No(8€L ));
T t t€SÉT ll€S+ t ;
tF (TllEs-3) THEN I]0;

CRLL TPUT('IIO STUDEITT RCTIUITIES HITHIN TüîLF
ll'm rom.', rr;

CÊ-L TPUT( 'I¡RTCH ITF IS R.'TqfiT ICRLLV'
ll' TUnil 6F.',r);

ñLLol{-'0'B;
EN);

ELSË DO;

CflLL TPUT('NO STUDEIIT RCTIUITIES l.IITHIN IO 'I I

'nINUTES. ., I );
lF (TtnES.2) THEN

Cß-L TPUT('1{RTCHII'6 I{ILL BE TUBTI OFF'
ll' ÂFTER tO ntnuTEs..,l);

PBlffitTy(]¡RTCH)--s0;
cftLL scît(sïRI No(BEL ));
F*t t-SUBSTR(T I t€, t, Z );
m I-SUBSTB(T I t€,3, 2 );
EtÐ;

CRLL TPUT('" I );
EN);

DELñY(5@O );
ErÐ;

EflD; /* IIRTCHjOG */

DCL (COÌÍTII.ñ,lE,SKIPIN,ERB) BIT(I);
DCL (F|RST,BEST) ctnB( to);
DCL HEffDRI CHffi(56) INIT('TVPE SÌUD.o STUIENT |fft¡E');
DCL HERDB2 CHffi(64) tNtT(

'TEST STRTE PBæTOR STÂTE UIIIT QI.ESTIOìIS TEST PROCTOfl TIñE,);
DCL LOGDRTE p¡CTUBE ,999999';
æL UTEBE F¡)ED BtN( tS) EXTERNRL;
tEL DWP BtT( r ) sTRTrc t¡¡T(.g.á);
DCL OEINtrlE BtT(t) STRTtc tNtT(.g'B);
ON SI,tsSCRIPTRRT6E BEG I N;

DCL I TENP(LST) LIKE ST;
DCL n FtIGO 8 H( t5 );
ïEtf-ST;
LSÏ4.ST+LSTNORE;
FßEE ST;
ÊLLOC ST;
D0 tf.t TO STEìÐ-|,

ST(í )-TEp(n ),
EÌÐ;
00T0 ffcRtN;
EN);

SKIPIN - FñLSE;
lF( cfiOtcE^a ')THÐt m;

S(lPlI$"ïRUE;
EtÐ;

C$tïtNtE - TBWj
D0 l,&tILE(COflTtNUE);

IF(^SKIPIN) T}€N DO;
Cß-L TPUT('<?. } I LIST LOG FILE. .I 

I

'<?.)2 I{RTCH STUD€I'IT flCTIUITIES.', I );
Cft.L TPUT( ' <7, }3 T(EN OFF ]&TCH ING. , 

I I

<?. }4 RETUBN TO ñRIN TIETflJ, 

" 
I );

Cfi-L ïPUT('ENTER CflOtCE*> : ,,1);
Cß.L TCET(CHOI CE. L-CIP I CE,FÊLSE );
IF (TURIPFF & (cHoIcE.. .)) T}EN BETUBN;
EtÐ;

$<tPllf'Fft_sE;
CRLL EITRRCT-CI.IO I CE( CTIO I CE, F I RST, REST, ERB ) J

lF(ERB)THEtt FTRST-' X' ;
IF (^OETNtrIE) THEfi fÐ;

CETNñIE.. I.B;
ON EN)FILE(STUIFtL) C,OTO E0F;
CR.L CLOSE-.FI LE(STUDF IL);
OPEN FILE(STTÐFIL) IIPUT SEQL BTFFERED;
STENIÞO;
m $ilLE('t.B);

BERD FILE(STIÐFI L ) I NTO(STUD ).
STEND-STEND+ I;

(StlBBO): RCRIN: ST(STE|Ð)-STUD, BV tHÌiE;
E|Ð;

EOF: Cfl-L CLOSE-fILE(STUDF I L );
OPEfi FILE(STUMIL) EXCI- UPDNTE DIRECT UNBUF;

14 *r
14 THIS PßOCEO{JRE PROVIDES FflCILITIES TO LIST 4I
I4 THE LOG FILE FROÌI R OIUEN STRRT fnTE TO ÊI 4I
14 ENÐ DRTE R¡Ð COITTIIII-¡(ruSLY ÌIOIIITOBS THE STUDE}ITS +/
I4 FRqI LOOKIII€ ÊT THE Læ FILE CGITITIIX}US-Y. 4I
14 4/
/*+++++++{+*++**++a++++uH*#+HË#Ht*S*+++{*#Ës++/

noil I ï0ß: PR0C( Ct0 I CE );
DCL CtþlCE C¡FB(*);
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Eþ;
SELECT(F I RST );
l{€tl('l', OO; /* LIST LoO FILE s/

CRLL LISTIOo(REST);
Eþ;

l¡tEN('2'> DO; /ã I8TCH LOO FILE Þ/
IF ('Dt.rtP) TTIEII I}O;

DUl?-' l'B;
CflLL EÂO-SYSP;
HHEREÉF I tlÐJ-oo-EC (CUH)RTE, SVSP. N_OGAEC, t, - I ) ;. Cfi-L TPT,,T(HERDRI I ITENDfl2, I );
OI RTTENTION BEOIN;

Oil ñTTEì|T|ON SfStEn;
Cfl-L CET-nESP( ' (C )StT I tttJE 08 (Q ru tT i ' ,

CQ,RESP, I );
lF (BESF-z) TIIE¡| cOTo qJT;

ELS€ CiOTo CONTj
EN);

DO I¿H ILE(H.IERE <.5\¿5P . NLOGRSC );
cft_L 0ET-l.0c(1{tEaE, LocmTE );
CRLL OTE-.OUT(LOOÐflTE );

COfIT: ;
EtÐ;
EtÐ;

IF (Tt-RHtrF) THEN
tF collPLETtoN(STRoE) TtEd D0;

RLLoIþ' | 'Bj
CRLL HNTCHI(}o TRSK(I$TC}I) EI.EIIT(STf,CE)

Pß I 08 I TY(-200 );
CRLL TPUT('STRRT INTOIII€ STI.ÐENÍ 'I I

'rcTtutTtES."I);
T\rRNoFF-'0'B;
Etg);

ELSE
cru-L Tpuï('llRTCHt¡tc ts TUBNtt6 6F, ' I I.TBV TffiTI ON LRTER. 

" 
I);

ELSE
IF Cü1PLETION(STflOE) TI.EII OO;

IF (RTI.S{) THEN

cß_L Tpt T('I{RTCHD6 tS TUBNll$ Gt, . 
I I.BE PñÏIENT."I);

ELSE DO;

CÊ.L TPUT('NO STUDE}IT RCTIUITIES I{ITHIN 'I I

'THLF ÈI K}UB, }NTCHING IS TLNN OFF BY
ll'rrsELF.',r)j

TUmloFF.' I'B;
EtÐ;

EtÐ;
ELSE

Cß-L TPUT('UñTcHlllo ¡S È8ER0,Y oil.', r);
OUT: ON RTTEIITIoN S\¿STEñ,
EM);

I{HEN('3') W; l* Tt.flN OFF ISTCH|NO */
IF (^TIfiìrcFF) THE}I tXI;

lF (^CoftpLETtOd(STRGE)) TtEN DOi
ctr-L TpuT( .TtnN tÌtc oFF t€TcH tNc. ' , I );
RLLOIþ'O'B;
EN);

ELSE
Cfl-L TPUT('NO STUDEIIT RCTIUITIES I{ITHIN 'I I

'THLF R}I }K)UB, I&TCHING IS TUBfl OFF BV 'II
'ITSELF.', I);

TUm|OFF-' t'B;
ErÐ;

ELSE
IF (^COîIPLETI OH(STROE) ) T}EN

cñ-L TpuT('I{RTCH|NC tS TURN|ÌF oFF, ,ll
'sEcotD Tr.RN oFF tS ËJECTE9. ., I );

ELSE
Cß-L TPUT( ']{RTCH ING IS ñ-RERDY 6F , ' , I );

Et'Ð;
llt€N('0','4') DO; /* EXIT 4/

CONTlliUE - Fß-SE;
ETD;

OïHErulSE DO; /+ BRD CIKICE */
CRLL TPUT(' trß,flLtD Ct"ÐtCE:' l lct-Ðtc€, t );
EN);

tlD; /*SELECT */
CRLL TPUT('ENDtN0 RT: . 

I lSEpßBflTE(S\,8STR(T|l8, t,6)), I );
ElÐ; /* O0 L0@ */

/**SHS*++***:FûB**+tH+H***#*#*#W*++++***+++{#**/
P4/
T* THIS SLtsBq.'TINE R$(S Fffi R STñBTITre 0RTE ffID 4/
¡* ßI ENDING DRTE IìI OBD€R TO LIST OUT THE Læ 4/

t* FRon 00/01/01 lo 99lt2l3l. tF TIE END DRTE tS 4/
T* SñRIIEß T}FN T}E STÊBT DRTE, IIOTHINO ]]ILL BE 4I
/* L ISTEO. T}€ DEFRULT 6 END OflTE I S T}E C1.tffiENT + JT* I}RTE HHICH IS THE LñST DRTE reCffiDED ON T}E LOO 4/
t* FILE. nl
t* 4/
/æf H#*+++*S*Hl+**+*&i{S#+H*ff +HH*+{+*Affi +4++**Ë4/

L I ST-l00 :PBoC(C|-K) I CE );
DCL CHOICE Ctg:t¡({)
DCL (STRT-ORTE,EN)J}RTE, LOODflTE) P ICTURE' 999999' ;
DCL NSOSTRBT CHffi(44) INIT(

'LIST LS SfRBTtNc RT (yv./tst/Do) DRTE : . );
DCL ñSOEltD CHRR(42) tNtT(

'L|ST LoG EnDtNo ÊT (rry/m1/DD) DnTE : .);
DCL (LoGîun,REc) FtxEo 8tN(ts);
DCL OUTUNL PICTUBE '77ZZZ9';
Cñ-L TPUT('CLnRENT DRTE tS: .ll

SEPRBRTE--DRTE(CIJBORTE ), I );
CflLL PROfIPT-DRTE(NSGSTRRT, O, STRT-¡RTE );
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IF (STBT$TE-O) THEN ffiTLnN;
CRLL PROtIPTJ)RTE ( NSOEI'Ð, CUru)ñTE, EM)J)ñTE );
CRLL RERD-SYSP;
LOGTIUItsF I NOIOO ( STBTJNTE, ETDJRTE, CURORTE ) ;
BECEO;

Cft-L GETIOG(LOOÌIi,FI, LOGDflTE );
ON ñTTENTIO}I BEOIN;

OîI ñTTE}IT I OTI STSTEII;
CRLL cÊTlESp('(C)oilTtNtE Oß (e)UtT : ',CQ,RES?, t);
lF (ESP-2) THEil G{)TO eJT;

ELSE COTO COilT;
EtÐ;

Cft-L TPUT(HErußI I IHEtr)R2, I );
DO ].lH I LE(STBT_ORTE(.L0OIIRIE & E¡ÐiñTE)-LOGmTE &

Loottüt(-Sysp. NLOCR€C+ I );
8EC-FEC+ I ;
cñ_L o¡E-OUT(LoCmTE);

C0NT : CR-L 0ET1OG(L0ON$|,LOGORTE);
Et'Ð;
OI.,TVRL.BEc;
CRLL TPUT('LOO RECOBD LTSTED: .l lOJTuflL, I );

oUT: 0N RTTEIITIoN SYSTEn.
Ourufl-EsYsP. NLoonSci r ;
CRLL TPUT('ToTRL L@ BECOflO: . 

I ICIJTTJRL, I );

/*+w*+**w#+8*ffi ++*#+ffi *#+{**ÊHrry+s*#+*+s/
14 4r
14 THIS SI.EBOJTINE I{ILL PEOfIPT FOR R DflTE 4I
14 ÊtÐ rrERtFv T!€ SYNTRX. SYNTRX tS Vv/ffi/rÐ. 4l
/* 4r
¿+*+++s**+++*+H4++**++***++f **+t**H****{*H***ä /

PßOifTJ)ÊTE : PBOC$tSO, I iÐRTE, oUTDRTE );
DCL ñSG CHRR({);
DCL fltÐRTE,OTTTDRTE) ptcT(nE .9f19999,;
T}CL (TLOOP,ERR) BIT( I );
f}CL TEÌFIN CflRfl(8);
TL00P-TRUE;
DO I{HILE(TLO@);

IF (INDRTE'o) T}EN
CRLL TP(JT{ÌISG, I );

ELSE DO;

CRLL TPUT(NSOI ISEPNMTEJ}NTE(IIÐflTE), I );
CRLL TPUT(NSO,O);
END;

CRLL TOET(TEIIP I TI,S,FRLSE );
IF (VEBIFY(TEnPIN,. ')-o) TTEN Do;

TL0op-FRLSE;
oUTDRTE. I ¡ÐRTE;
END;

ELSE DO;

CRLL PRBSE_DRTE(TEIP I N, ERR );
IF ("E88) THETI DO;

AJTDñTE-SUBSTB(TEnP I N, t, 2 ) I I

srrEsTfl (TEtlp I N, 4, 2 ) I I SUESTß(-tEñp I N, ?, 2 ) ;
TLO0P-FñLSE;
EflD;

ELSE
CRLL TPUT('INVfU-ID MTE SVIITRX, 8E-ENTER. ,

,l>;
END;

ENO; 7* HHILE +/
Ello; /* PBtrIPTJnTE +/

/+*#ff *++***H+*+g*s*+#**++#*ryù+++**r+++*+*++**++/
l* 4l
¡+ THIS ST.,BROUTI}€ IJERIFIES THRT THE DRTE TYPED IN +/
/* ñ CORRECT FORTfrT. THE DRTE INLUE TO 8E UERIFIED +/
I* IS PRSSEO IN tnTERrc H{ILE THE EB8 INDICATIT€ 4/
14 Rlt EßROB l{RS D|SC0T'ERED. 4/
t* 4l
/*{#*r+H*H**¡{ot+#*fi #+H*{++#*Ë+{{+***û++{**+{s{È8/

Pffi SEJRTE : PßoC( oñTEffi G, EBR ) ;
DCL DflTERRO CFNB(8);
DCL EBB BIT(T);
DCL DßTE CHffi(8) URBYIT6;
DflïE-DnrEßRc;
lF (INI)€X(DRTE,'l'>-A) THEfi D0;

lF (SUBSTß(DRTE,2)-' ') TIEN
DRTE-'O'I IDRTE;

S(ESTR(D8TE,3 )-' lO I /O t' ;
Ero;

ELSE DO;

lF (51JBSTB(DRTE,2,t)-' /') THEN
onrE-'0'llmTE;

lF ( IiIDEX($JBSTR(DÊTE,4), '/' )-O) T|-EN Oo;
lF (SUBSTB(DflTE,5)-' ') Tt€N

DßTE-$UBSTH(fXtTE, t,3)l I'0' I ls€STß(DRTE, 4);
SilJBSTR(DñTE, 6 >-' lA t' ;

EtÐ;
ELSE DO;

lF (SUBSTR(0flTE,5, I )-'l' ) THEn
DRTE-SU8S'TR(fnTE, I, 3 ) I I' O' I I SU8STB(DñTE, 4 );

lF (SUBSTß(DfiTE,8)-' ') TIEN
DRTE-SuESTR(DflTE, ¡,6)I l'0. I IsttssTR(DñTE,?);

EìÐ;
E¡Ð;

EBÞFflLSE;
EnA - CIECKJI0(SUBSTR(DRTE, t,Z>,'99' );
ERn - Effi I CIECK-I)to(s(ESTB(0nTE,4,2),' t3' )

|'00'-stB5TB(DñIE,4,z> ;
EBR E Effi I Cr€CX-rlc(sUBsTR(OffTE,?,2),.32. )

l'00'-suBsTR(D1TE,?,2> ;
ERR E Effi I (SUBSTB(DâTE,3,l>^-'/'>

I (sUBsTB(DnTE ,6 , t >'-' /' >)
IF (ER8) T}EN
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CR-L TPUr(' llf,rñLlD DâTE:' I lI)âTERBo, t );
ELSE

OflTEÊßûÐflTE;
CHECKJ lG : PßOC(D I 02, L ln ) ßEIUR¡iS(B lT( I ) );

Ds- (Dro2,Ltn) cHm(2);
DCL ERB BIT(I);
ERR - Fß-SE;
lF (tÆRtFY(OtO2,ñLñERtCÞ0 ) THEtt B0;

lF (Dlç2 >E Lln ) TlEd D0;
EBR - TBUE;
ENO;

EilD;
ELSE ERB8 TRIE;
REfUtrI(EßR);

END; /+ CHECKJ)IC $/
ElÐ; /*PffiSE DRTE*/

/ryH{#HtHü#Ê#þ}S4{
*/

THIS S{,BROUTII€ FIITDS T}IE ITÐEX OF TH€ *I
LOC RECOru HITH THE STffiTIIIG DRTE OF *I
,STRRT" THIS SUBEOUTITE I,IILL CHECK FOB 4I
THE BtrIOE OF 'STffiT' DRTE. IT STIOIILD BE *I
BE]I€E}I THË CR€RTIOII DRTE OF L6 FILE *I
trlD T¡E LrRST DRTE USEO ON Tt€ L00 FILE. +l
IF NOT, IT R€TUR$S O. */

4l
/{#*****#+H**H*H***#WtH***#8r#ts /

F I NDlffi : P8@ (STRRT, EllD, CLnDRTE ) ßETLnNS <F I XED B I tt ( I 5 ) ) ;
DCL (STffiT,EN),ç1'BDflTE) PICTURE'999999' ;
DCL (CRERTDRTE,I'IIDDf,TE) PICTURE'999999' ;
IF (STfiEÏ>ENÐ) THEN RETT,8N(O);
REæ IIOLOCK F ILE(LOGF IL ) I NTO(LOCREC ) KEY(O );
CERTDRÏEELOOREC.SID;
I F ^ (CBEflT0flïE<SIRBT & STñRT<-CURDRTE) Tt"€tt

BETUÈI(O);
ELSE DO;

n I DDRTE- ( C8ERTffiTE+CLBffiTE ) /2;
lF (STfiflT<-lllDDflTE) THEN

REIUMI( F I NÐJOOIEC(STRRT, t, S\ASP . NLOCRËC, I ) );
ELSE

REIURf|(F tNDJ-0OIEC(STRRT, S.tSp. ttLOGffEC, t, - I ) );
Et'Ð;

EM); /* FINÐJ-00 ry/
EìÐ; /x LISTIOG s/

/*++Ëry+{**t*+**+*+w+*+{#***H*#+++*+*****/
14 4/
14 THIS SUBROUTIT€ SCR¡}s THE LOO FILE */
14 FRON THE BEGITîII}F OR FBOTI THE EI'Ð 4/
I+ IJI'ITIL THE OIUE¡I OflTE IS FOUÌÐ. IF 4/
/4 THE GIUEN DRTE IS RT THE LOIÆR PRRT *I

/* W TTE LOG FILE, IT IIILL STffiT I,¡ITH .'I
I* THE BEOIIOTITIG OF THE LOO, OIHEFü{ISE 4I
14 FBOI THE END TO THE EEOI¡hIIIF. THIS */
14 sJBnouTt¡Ë wEs ffiylrctnous F|LE 4/
l* lfi|ÐLtNo to REDUCE tHE SERECH TtÌË. 4/
14 ]&tEN htCR ts t, tNDtcRTES Tl€ SEÊECH */
14 IS FRqI BEGINNINç, -I IÌfDICñTES FBON Ë/
l4 END T0 TtE EEO|NN|No. 4l
14 *l
/*#*+*ffi *+*+HS*{++**++Hf*+st*+**#++ûry+/
F lN)lO0lEC :PB0C(DRTE, FROñ, EflD, tNCB )

BETLBIIS(F IXED B I N( 15) );
DCL DÊÏE PICTUE '999999';
DCL (FBGl,E}ID, ITrcR) FI)ED BIN( ¡5);
DCL (I,.J,PTR) FI)GO BIN(I5);
DCL TYPE cfflfl( I );
DCL E(LPTR) Eì'ENT;
IF LPTR ) SYSF.NLOCREC THE}I

PTR-SYSP.NLOG8EC+t;
ELSE

PTß-LPTB;
D0 l"fnql TO E¡Ð By tNCR{pTn;

t)0 \r.t To pTB;
RERO NOLOCK FILE(L6FIL) INTO(L@S(!,))

KEY( I +(J- I )*INCR ) EUE:NT(E(.J ) );
EN);
fX, .i-l TO PTß;

l{8tT<E(.J));
TYPE.LoCS(.J ) . TypE;
I F (TYPE-' 2' I TVpE-'3, I TVpE-' 4' I TypE-. s, ) THE¡| Oo;

tF ( mc8)o & L00s(\r).stD)4)RTE) THEN
ETL8N( I +(.J- I )+ I trcß );

IF ( INCR(O & LOGS(.J).SID<DflTE) THEN
REïURfi(F tìÐIoolEc (offTE, I +(J_ ¡ >+ |lrcR,

FR0t1, I ) );
EtÐ;

END; /x ]{llLE +/
EtÐ;
D0 J-|-|NC8+PTR T0 ErÐ By tNcfl;

R€RD rcLOCK F I LE(LOOF I L ) I NTO(LOGREC ) KEV(\' );
TYPE-LooBEC. T\?E;
IF (TWE-'2' ITYPE.'3' ITVPE.'4' ITYPE.'5' ) THEN OO;

lF (lltcR>o & LooREC.StD>-DflTE) THEN
BETUBÌI(J );

tF ( il'tcn(o & L00ßEc.stD<DRTE) T|_EN
BETURII(F I IÐIOOIEC(DflTE,.', FRON, I ) );

EN);
END; /* 1+llLE */
BEÏI''RN( O );

ENO; /+ FIND-I@IEC */
END; /* ñotllToR +,/

,/w++tt+t++t*+f ++++{+++{+++4+++++++{û*+++{*t+4++++Ë /
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l* *l
I* THIS Pf,OCEDT,BE IS TrE ¡fiIN ROUTII€ I{JIC}I 4I
14 THN}LES STUÍENT TRRTISñCTIOTi PBæESSING. 4I
14 THIS ROUTIITE LOOPS CRLLIìIO THE STU)JOOIN 4/
14 sd,BROt f ti€ T0 LGo|N THË t€XT STtrDEttT. flF r/
14 THE IIIST,TR,Oß ffNXER SIG}IS OTI ßS T}E ìEXT */
14 STI.ÐEIIT THEN CONTROL IS TRSIISFERED q'tT OF g/
14 TH|S ROUTDE TO THE nntn coNTßq- t€tR ffi 4l
14 tnR( TEST SLARfÄrTlltE). flFTEß S|ON|NO ON T]E+/
I* T€XT STUÍ}EìIT THIS R(XJTIIË L(X)KS RT HIS 4I
14 IHTEBIfiL STRTE TO O€TEFfIINE I{HICH PBONPTS *I
14 RNE PBIIITEO. THE ßRRRY CßSE-TBL IS I¡SED TO */
Ið IETERfIIIIE THICfl OF 'IHE TIAEE RLTERIIfITITÆS */
I* G TTE SELECT STRTEÌGIIT IIITERNfi. TO THIS 4/
I* ROUTIT€ IS CHOSEII. (aE RLTERÎIRTIVE IS THRT */
14 THE STUDEIIT Hffi Mr INNffiKED T€ST trIO HE */
14 SHq}LD BE PBOIfTED TO GEI€RÊTE TTE IEXT O}€*/
I4 THE NEXT RLTERNRTIVE IS TRKEII IF }E Hf,S *I
I* G€I€ßRTED R TEST 8UT NOT SELECTED PROCTORS.*/
I4 THE THIBD RLTEANITI!'E IS THRT }E T!îS BEEN */
14 SELECTED TO PROCTOR SOI€OîIE ELSES TEST RNO */
14 TE NUST TPI{ ETÍTEB IN T}E NRR(. THE If,'LPßOC */
l,t r/RR|RELE tS SET TO TRUE tF THE CURSENT */
I4 STIÐENT TfIS BEEN SETECTED RS R PROCTOR BUT S/
I8 THE TEST HE Hffi 8€EN RSXED TO PROCTER TffiS */
I4 Ê-8ERDY EEEN IffiBKEO BY II€ IÌISTRUCT(H ON 4/
14 F!îS BEEîI CñTrcELLED. THIS çRIJSE TIIE STUIENT */
I,T LOGIN PBOCEE,'BE TO 8E S(IPPED THE ITEXT TIrË*/
I4 THROUG}I THE L@P RIID RLLCB{S THE CTNBENTLY */
Iñ LOCSED IN STUIEI'IT TO PERFORN RN}TTEB TYPE Û/
l4 6 TRtrlSrcTlOH. 4l
/4 */
/#*sû+****'$+*s**+*{sr*süH*H*+*#****#rt4+H*H* /
SESS I ofl-CoNTBol- : PRæ;

DCL (8LRNKF,FOI,[ID,NOTNRRKEN) BIT(I);
DCL CRSE-'IEL(L..PST,L-TST) CH8ß(I) INIT(

' r"'?"'r"'P".P"'P,,'-r"'P",P" .T"
' I 

"', 
P 

"'1 "'? "'P"'P"'I"'P"' 
P"'T 

"'T"'P"'I"'P"'P"'P"'1.,'?"'P"'T 
"'n','E"'n',,n',.n.,,í','n.,'E,,,n"'n. );

DCL CID CIHß(?);
DCL (SLOOP, PB{ICEDE, ÌIU-L_PBOC, NOIE ) B IT( I );
SLOOP.TßUE;
nULL-PRoC-FRLSE;

BEPERT: D0 HHILE(SLOæ );
NOTTffiKEB.TRTE;
tF ('iÄJLL_P8oC) THEn DO;

CRLL STtÐtootN(ctD);
lF ((CtD-'INST') I (CtD-'TR.)) THEn

SLOOP . Fft-SE;
ELSE lF (ctD-'nRR<ER') TIEN D0;

CRLL NRñ<-TEST(' ' );

NOïñffiKER.FflLSE;
E}ID;

ELSE DO;

CRLL PR INT-IIIFO(FOLÐID);
IF ('FOUIÐ) TTËN OOTO BEPERT;

EIID;
Elt0;

IF (SLOOP&N'TIfrRKER) THEN DO;
lF (STtÐ.PSTRTE^-PSTJ & ^NULLJBoC) THEfl OO;

CRLL OET_PBOCJTRTUS(FOU}Ð );
IF (^FOUN)) TTËN GOTO ßEPERT;

END;
NULLfB@'fflLsE;
CRLL BERD-STI'D(STUD. I D, FOUND);
tF ('F0tîto) THEd DO;

CñLL BECJIOfOUI'Ð;
OOTO ßEPERT;
ETID;

SELECT(CRSE-TBL(STUD. PSTRTE, STUD. TSTffTE ) );
]&lEN('T') CRLL RSK-TESTi /+ÌEST RSK*/
lttEN('P') CRLL SELECT-PROC; 7*p¡oçTqn SELECT */
¡eEil('n') Cfr-L nÊffK, /+ttffiK TESTT/
OTHERI.IISE CflLL INTEBImI FR8(5); /SERROR 4/
EfiÐ; /+SELECT+/
IF (^If,'LLJBOC) THEN tþ;

CRLL ÏPUT('O( TBRNSôCT I OI CO¡1PLETE. ' , I );
CRLL TPUT('ENDtNc ÊT: 'll

SEPRRRTE(SIJBSTR(T I IlE, I, 6 ) ), r );
END;

EID; /r lF +/
EtlD; /*HHlt-E*/

/Ë LoGtcâL EtÐ 6 SESStoÌt CoNTB0L */

/+***+*{.û*gH*s*#**û{*++*+sr**+8{+/
/* al
/* RSKS FOR TEST GEÌIERRTION */
/1 4/
/*HH*ätHH+{+*tr#4H+++t#++{#{*/
RSK-TEST: PßOC;

DCL TTSO CHffi(22) INIT(
'GEHEBRTE TEST ON UNIT ');
DCLTnSo2 cHffi(tg) tNtT(
' (Y)ES,(N)0? : ');
ÐcL tOuT PtcTtßE '22.9' ;
DCLYN(2) CHffi(I) INIT<'V','N');
DCL (ì|OI{,STOP) P|CTURE'<12>9';
DCL TRESP FI)GD BIN( I5);
pflocÊtE - TRUEj
CRLL ERD-WSP;
I F (STLr0. TSTATE.TST__R3 ) I (ST(Ð. TSTRTE-TSTIC ) TIEN

CRN.L BESTI,ÐY_CIECK(PBOCEDE );
I F (SySp. sEssT I t'Ë)svsp. sEsscuToFf ) THEil

sTop.( s\¿sp . SESSDRTE+ I ) I I SvSp . SESSCUIOFF,
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ELSE
STOP-SVSP. SESSDflTE I I SYSP. SESSCUT0FF;

I'lG{-DnÌE I ISLASTB(T r€, t, 6 );
lF (¡tol{}sToP) IHEil tÐ;

PflIEEfE{ft.SE;
Cfl-L TPIff ( 'TEST CUT-OFF T IIE ffircHED, 

" 
I );

CR-L TPI'T('NO M<Ng TESTS I.IILL BE 'II
' rssr.ED Fffi THE ßEtfftìtDrto clnss. ., I );
EÌÐ;

IF (P8æEDE) THEN DO;
I G.lT-STLlD. tfl I T+ I ;
cñ-L 6ET-.BESP( TtlSO I I I qJT I I TnSO2, Vfi , TBESp, 2 );
lF (TRESP.I) THEII O0; /*{Etl TESIü/

Cß-L BEñD-STIJD(STLÐ. ID, FOI.îIO );
IF (^FOIAÐ) TTEï DO;

CÊtl- RECJfi'_FqJilO;
BEÏI'R¡I;
EìÐ;

I F (CRSE-TBL (SIU). PSTRTE, STUO. TSTRTE )'-' T' )
Tlg¡t D0;
M]LL-PAæ-TRUE;
ßETUFîI;
EtÐ;

CRLL OENTEST(FOU}Ð);
ElÐ j

ErÐ;
EN); /+ ffiK-TEST +/

/+#H*#*#**#+g$s#**{f *ts*#**/
14 *l
14 BEqJ|RES F08 PfloCToßS 4l
/4 4l

DCL (PtDt,PtD2) CtÈ18(?).
ocL cP(2) Cflffi(t) tNtT(,c"'P');
DCL P11S0t cHffi(56) llilT(

'D0 Yq, URNT VOlfr TEST (C)ßtrcELLED (n (p)BOCTORED? i '>;
ocL PnsG2 cHffi(60) tNtT(

'VOU IIUST HßJE YOLN q,'MENI TEST PBOCIOBEO BEFORE PSOCEEDII$. ');
DCL IPBæNSG CHffi(3?) INIT(.PRrcTOR 

SELECTED IS INSTRUCTOß OB TR.');
DCL PSIR CHffi(3¡l) INIT(
'FIBST PB0CT08 SELECTEO, STUIENT8: ');
DCL PS2R CHffi(3s) INIT(
'SEC6|D PROCToB SELECTED, STUTE¡ÍTB: ');
DCL PNESP FI)GD BIN( 

'5);frcL (ñoH,sToP) PlcTUfiE '(t2)9';
I F (SR'D. TSTRTE-TST-T ) I (STUD, TSTâTE-TST-OT ) THEN DO;

Cñ.L GET_ËSP(PASG I, CF, PBESP,O );
CÊ.L BERD-STI.Ð(STI.Ð, ID, FOUND );
IF ('Fq.,N)) T}Eñ DO;

CRLL Ff,C-}iO-FO.,,ND;

/r****rH*#H
SELECT-.PBoC:PH)C;

RETUsilj
EN);
( ^ (CffiE-TS-(STUD. PSTRTE,STTÐ. TSTRTE)-.p. &
(SïtÐ. TSTRTE-TST-T l STt 0. TSTRTE-TST_OT ) ) )

THEN DO;
IAJLI-_PBoC-TRUE;
RETUFÐI;

EtÐ;
(PRESP-l) THEN D0;
CRLL STRTE-JfrCH('C"CID);
EtÐ;
(PBESP-Z) THEN D0;
Cß-L FIND-PBOCTOflS(P ID I,P ID2,NOI€);
Cft-L RERD.STUD-IOCK<FOI,FID );
IF (^FOUT€) T¡EN DO;

CSLL BECJIOjOIIND;
RETUSI;
El'Ðj

IF ('(C8SE-TBL(STU0.PSTRTE,STtÐ.TSTRTE)..p. 
S

(STl-Ð. TSTRTE-TST_T I sTUD. TSTRTE-TST_OT ) ) )
TTEN DO;

TfULL-.PNOC.TRUE;
UN-OCK F ILE(STIÐFIL) KEY(SIUD. ID);
BETURIT;

Et'Ð;
IF (NOÐIE) THEN DO;

Cro-L TPUT('NLL flURILffiLE PBOCTORS'
II. ÊRE zuSV. TRY flOßIN LÊTER.',I);

UTS.OCK F ILE(STI-ÐF IL ) KEY(STUO. I D);
ErÐ;

ELS€ OO;
CRLL STRTE-¡trICH(' I',CI D);
lF (PlDlû'ltlST') THEN m;

CRLL TPUT( IP8@IlSG, I );
ErÐi

ELSE DO;

STLÐ.lO'f lDt;
Cß-L BERO-STLÐ-IOCK (FOUþ );
IF (^Fû.,¡D) THEÌI

Cft-L IñTERilfr--ERR( I );
I F (SYSP. SESSDRTE(DflTE )A( (STUD. RT I NE)O ) &

(SïUD. BT I tË(-TtlEllTyn ) ) THEN
sT@.(s\asp. sEssoftTE+ I ) I I STrÆ. BT I rE;

ELSE
SToPESYSP. SESS0RTE I I STUD. RT I ñE;

NCBi-IHTEl I SUBSTB(T I fiE, l, 6 );
I F ( (STUD.PSTRTE-PST-fñ )&

(STtÐ . TSTRTE'-TST_T )&
(STLD. ïSTRTE'-TsT_0T )&
( ^ ( (STtÐ, TSTRTE-TST_-FI¡I )&

(Nol{(sToP))))
THEN DO;

IF

IF

IF
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CR{-L STRTE-IIRCH(' P" C I D );
CfX-L TPUT(PSIRI IPIDI I I', llffiE: 'l lSTl,Ð.lnllE, t );
SrUO. lD-PlD2;
Cß-L REæ-.STI-ÐJ-OCK(FOUI'Ð );
IF (^Fq'N)) THEN

cfi-L l]tTEBltft_lRB( I );
I F (SI'SP. SESSDRTE(DRTE )& ( (STUD. BT I NE)O

)&(STUÐ.RTIÌ1E<-TUENTVn ) ) T|-EN
SToP.(SVSP.SESSoRTE+ r )l I STrÐ. RT I tË;

ELSE
STOP-SYSP . SESSI}RTE I I STUD. RT I TIE;

lF ( (STUD.PSTRTE-PST-fR )&
(ST({). TSTÊTE'.TST-T )&
(sTtÐ. ïSTßTE'-T5T-¡T )e
( " ( (STtÐ, TSTRTE.TST_tr¡ )&
(Nol{<sToP))))
'IHEil f)0;
CfiN-L TPUT(PS2RI I PID2I I', NfffE:' l lSTUD.ÌttrtE, t);
Cft-L STÊTEJIæH('P"CID );
EHO;

ELSE Tþ;
UT{-OCK FILE(STUIF IL) KEY(P ID2);
CÊ-L BERD-5TIÆ(PI D I, FOUIO );
Cß-L STRTEJIrcH('N"PID r );
Cfr-L TPUT('STUflEtlTe:' I I

PtDtll' ts cßÌtcELLED .ll
'TO BE R PBOCTffi. 

" 
I);

Cru.L ßERD-SYSPJOCK;
tF sYsP.c!a_t_TEST< I _TEST_I I n

THEN I}0;
Cfr-L TPUT( IPßOCTSO, I );
SYSP. CW_t _TEST-

sYsP. ctn_t_TEST+ t ;
END;

ELSE TÐ;
CfX-L BERO-STI.Ð(C I D. FßJND );
CR-L STRTE-IIRCH(' T" CI D );
Cft.L TR'T('RLL RIJRILffiE' I I. 

PBOCToRS ffiE . 
I I

'rusv. TRV Rof lN LRTER. , , r );
END;

CRLL UPORTEJYSP;
EdDj

END;
ELSE IÐ;

UIå-OCK FILE(STUOFIL) KEV(P ID I );
Cß-L ßERD-SYSPIOq<;
I F (sTSp. CiJR_t _TESI( I _TESTJ- I n)

ïfiEN 00;
cß_L TPtT( tPBOCflSG, I );
SVSP. CUR-l -TEST-SYSP. cUR_t _TEST+ I ;

ENO;
ELSE I}O;

CR-L BERD-ST(Ð(CID,FüJND);
Cfr.L STRTE-TrcH('T', CID);
cß-L TPUT('RLL RVRTLËLE,f I' PRoCToRS ffiE . I I.WSY. TBY flOflIN LNTER.', I );
END;

CRLL UPORTE-SVSP;
END;

EflD; /*ELSE+/
EtlD; /*ELSE*/

EnD; /ÉTHEN*/
EÌÐ;

ELSE Doj /* PBoCToBS RLBEROY SELECTED*/
CRLL ÏPUT(PT1SG2, I);
EtÐ;

E|Ð; /* SELECT_PROC */

/$ffi #*8*##Ê++*ff #+H+***#W*#*+/
/* 8l
14 R PflOCTM ffIBKS R STUTENT 4/
14 il
/t***+H*s**r*++**#{**+****w*#*r/
ITRBK: PROC;

DCL S€LnSo cHRB(6t) tNtT(
'YOJ |nuE BEEN SELECTED T0 PRoCTofl R TEST Fofl STUI)€NT ÌS,JnBEB: .);

DCL t{rLtlsot CHRR(s3) tNtT(.R TEST YOU }M(Æ BEEN SELECTED TO PBOCTOff }NS BEEN CRN' );
ocL ts.tLt1soz CHRB(5o) tNtT(.CELLED BV THE STLÐE}ÍT OR NRru(ED BY THE ITISTEUCTOR,');
DCL IIRRKSTRTE(L-TST) B¡T(I) INIT('0'B/'0'8,'0'8,. t'8,. t'8,' I'8,.0'8,'O'8,. r,B,.o.B);

lF (STUD.SIO^-' ' ) Tt€N D0;
SRvE-STUD
CNLL NEru:STUO(STUD. S ID,FOWD );
IF (^FG/ND) THEII N;

CRLL INTEBNÍü--ERR(3);
EÌÐ;

CRLL TPUT(SEL¡ISGI ISRUE.SIO, I );
CRLL TPUT('STIÐENT ttrìt€: 'I ISTü).tsfiE, r );
IF (IIffiKSTRTE(STIÐ.TSTRTE)) TIEN DO;

CÂ.L OET-CI.,ES-}IIFI <BLtrIKF ) ;
CÊLL GEÏ-¡IRBK (8LRTIKF, SfruE. I D, FqJND, Ìffi RKSTRTE );
IF ("FOUND) THETI I}O;

STUD-SRUE;
CSLL TpUT(t{,JLñSct I lNULñSo2, | );
ilUt_L_-pB0C-TRUE;

Cß-L STñTE-IIRCH('N', CI D);
RETUBN;

ENO;

IF (^BURNXF) TIEN DO;
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STTI{tsSñVE;
CR-L STRIEJIrcH(' N" CI D );
Cß-L GET_PSæ.5IRTIJS (FOI.SID );
IF ('FOI,B$) TIEfi NETTBN;
EÌIf¡;

ENDj
ELSE tÐ;

STutì'SRVË;
CRLL TPUr(lfiJLnsot I INU_nsGz, I );
N{,{-L_PKrc.THJE;
Cft-L STñTEJIRTH('N" CI D );
ENO;

ENÐ;
ELSE DO;

CRLL TpUT(Ì{rLtlSOt I l}tt}Lrso2. I );
Nt[-I_PR0C.TruE,;
CñLt- STRTEJIrcH('N" CID);
END;

ElÐ; 7* nffiK */

/**of +++#+*{*ff +H#ù&+*H*##$+**#*****+**+ä /
/4 *l
14 THIS PROCETX.IBE PROIfTS THE TESIIIT$IL FOB */
l4 R STTSENT tr,llBEB Rto R mss{oH) ßt0 4 |
14 RETUBIIS olrcE R TNLID STTÐENT NJñBEB , 4I
14 PRSS}TCBD PRIR Hffi 8€EN E}ITEBED. THE 4/
I* STUDEIIT III'IÉER OF THE JI¡ST LOCGED ITI */
I+ STUDE}IT IS AETUfifi ITI TTIE PffiRIETER CID. *I
l+ 4l

/*H+H#+***S+H#*#*SSS*{H+*+*+*S{H{+/
14 *l
14 THIS PRæETXJRE IS CRLL.ED TO PRINT THE 4I
l* (Ip you t{tsfi To vtE}{ voLn qrSRENT CúURSE*/
14 STSNDINO> PÍìOIIPT RN) IT DISPLtrIS T}€ *I
T4 DflTR IF T}E R€SPOIISE IS ñFFIBI1RTIUE, 41.
14 */
/rfo***H*Ë*Þ*#þù+#*#{$*#+***Èns++*+H** /
PR I NT- I NFo: PROC(FOUIÐ );

ocl- FoutÐ BtT( I ),
DCL DAESP FIXED BIN(Is);
DCL YN(2) cltflR( I ) tNtT('Y. , .N. );
DCL $ISG CHflR(6O) INIT(

'HRNT TO UIEU YOUR CUBB€NT CCX.,RSE STBÐIIIO? (Y)ES,(}I)O ;

DCL COUTT cHffi( to3);
DCL COUT2 cHffi(38 );
CÊ-L CET-.RESP(ofl SC, YN, DBESP, 2 );
Cß-L BERDJTT'Ð(STLÐ. ID, FOI,$ID );
IF ('FqJ¡Ð) TIEN DO;

STUDJ-@lN:P8OC(ClD);
ooo confidelt¡ql

EIÐ; ¿*5TUÐBìT LOollfr/

CñLL ffiC-IIO-.FOT'ND;
BETURd;
EÌÐ;

lF (DBESP-I) THEN Do;
PVT STBINO(C(XJTI ) EDIT(.CUBRENT UNIT: .,

STUD.UNIT, ', TEST p0tflTs: ,,STUD.TEST,
', PBOCToB PotttTS: ',STUD.PROCTOß, ., TEnn PROJECT

STUD.TEÈ|,', FtlFtL EXf,n :',sTtD.Exfft1)
<ñ,?' zz9" 4 <n,F <?,2> > > ;
CâLL TPUT(CüJTt, I);
PUT STBINo(COJT2) EDtT('ToTflL p0tNTS:,,
STUD.ToTRL,', LSTTER oRRÐE:',STUo.LETTER)
<ñ,F <7 ,2>,ñ,ñ<2) >;
C€LL TPUT(CGJTZ, I );
ErÐ;

EtÐ; ,/# Pß I NT tNFo ry/

/****H*þt*4+H**S++****+{****++#*s{+**+4++{++++*Ë /
t* 4/
14 THIS BOUTI}€ IAITES TTE <PROCTOR? ) PROIIPT 8/
/4 TO TTE ÏEBNINR- R¡ID RLLOI]S THE STUDENT TO 4/
14 CHtrIGE HIS PROCTOR RURILffiLITY STRTUS. 4/
/4 4/
/{*{++*+#fr **++g{+r++t*+rfr +++Mry#*+rË++*+*s{+*+Ë /

OET-PßOC-STRTUS : PROC (FOUND ) ;
DCL Ylt(z) crfrR( I ) tNtT(.Y,, .N. );
DCL Ì1SO clRR(26) tN tT(
'PROCTOfl? (V)ES,(N)0 :,>;
DCL tñ0Tt1sc(4) CHRR(4) TRRV|NO

tHtT(' flOT" ", , rÐT', . , );
DCL ESP FTXED BtN( t5);
DCL FOUI'Ð B IT( I );
cß-L GET_ËSPOtSo,Yd, RESP,o );
Cfl.L RERDJTU)(ST(-E). I D, FOIFID );
tF (^FqJtÐ) TIEN 00;

CNLL FEC-.NO-FqJND;
RETUHN;

EN);
S€TECT(RESP );
HIEN(l)O0; /* CtlRtü3E T0 PR */

IF (STLÐ,PSTRTE^EPSTJR) THEN Oo;
Cß-L REñD-5TUD-LOCK(FOTFID );
IF ('FOT'IÐ) THETI ñETUBN;
STUD.PSTRTE. PSTJR;
CÊ-L UPDRTEJTLÐ(STUD, ID, FOUTÐ );
IF (^FOUìÐ) TT€N

CRLL IHTEBNfr-IRB(?);
EtÐ;

EM);
l{lEN(2) DO; 7+ ç¡1916U TO PNñ 4/

lF ( (STUD.PSTÊTE^-fsT-PNÊ )l
(sTLÐ.PSTRTE^=PsT_t )) ]HEN D0;

procedur e ooo

'):
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CR-L REñD-SÏUD-LOq((FO{fi0 );
IF (^FOJN)) THEII BETTIBTI;
STUD. PSTßTE+ST_PNR;
Cß-L UPDRTE-STI,Ð(STUD. I D, FOUTÐ );
rF ('ForrlÐ) TIEN

CÊLL INTERIIft-IBB(?);
Eþ;

EtÐ;
l+Ell(O) frc; /* LEñ1rE Uflro-TEBED 4/

EtÐ;
OT}EßIJISE fÐ;

CRLL INIER¡Ifl-_EBA(8);
FËTUtrI;
ErÐ;

EllD; /o SELECT*/
CRLL TPUT('STuDEilTa: ' I lSTtÐ. lDl I ' ls'l I

tþTtÎs0(sTtrD.PSTRTE ) l l' ñUñt LffiLE F08 PROCTOß llt0.',, t );
ElÐ; /{ oET PA(rc STRTUS $/

/H*H**S#*#+#+#HSH*#*S*#*#*#+#H{W*#t /
l8 */
/4 THIS PßOCEDUE IS CRLLED IF R STt'DEìIT IS III +/
14 TTE RESTUOY STRTE TO CHECK IF HE HNS CON- 8/
14 PLETED RLL OF HIS BESTUTry TIÌ€. THE EOOLERN */
14 RBûIS1ENT PflOCEE IS RÊT(-n}€D I{ITH THE Vru.UE */
14 Fft-SE IF THE STUDEIIT HRSTIT FIIINISHED HIS IO +/
I4 NINUTES OF BESTUDY TIÌIE, */
l* */
/H*#S#H*#*¡t4+'tsr{4+H*HÈH#***S#t++H+H*#t/

BESTtIÐV-cl€cK : PROC (PBOCEDE ) ;
DO. PflOCEIE BIT( I );
DCL otOt¡,SToP) PTCTURE '( t2)9';
PBO€EIE - TRUE;

IF (SVSP.S€SSDRTE(DRTE) &
( (STtÐ. BT I lË )0 )&( STUD . RT I nE<.THENTYn ) ) Tl.Ett
STOP.(SYSP. SESSMTE+ I ) I I STUD, RT IñE;

ELSE
SToP-sYsP.sEssDnTEl I sTlÐ. RT I lE;

nß{-mTE I lslJBSTff (T ll€, l, 0 );
IF (STæ>NOI{) IHEII DO;

PROC€IE g FffLSEJ
Cß-L TPUT('Yq,' H1VE TÐT COTPLETED IO 'I I.NIilUTES 6 RESTUIXITF TIIE. 

" 
I);

EN)j
EìÐ; /*ßESTITDY Ct€cK Ë/

/+Ë*#+#H+#**{*ffi H*#û*++++H+++*fi *#s*#*8s /'
/4 4/
14 THIS PROCEDUFE CEI€BRTES R TEST ON T}E }EXT */
14 UNIT flTÐ PRITITS IT ON TTE TERTII}IRL. 4I
14 4/
/+r{{{*#++ü*+ü**+r#+++++$++++*+*t++{++r+++r++H+ /

GENTESï: P80C(FOUIÐ );

DCL FOU}Ð BIT( t );
DCL (TQI,TQ2,TQ3,LIN) FIXEÐBIN(15);
DCL CIUT CHßR(?2);
CALL RERD-SYSP;
lF (SïUD.LnlT )- S\¡SP.NtîtlT) THEN m;

CRLL TPUT( 'YOU THUE COfIPLETED RLL TTE UN I TS . ' , I );
EìÐ;

ELSE DO;
TQ |-TQ2-TQ&o ;
L In-SYSP. tN I TL(ST\,Ð.UN IT+ I );
IF (LIN<3) THET lrc.

CRLL TPUT('TEST ¿äÐ€T 8E GE}EffiTED. 

" 
I );

CNLL TPUT('$IIT T¡IST Hñ/E RT LERST 3 CTIOICES'
,t>;

CRLL TPUT('SEE INSTRI'CTOR. 

" 
I );

BETUBN;
ENO;

TQ I.GE¡NRM)(LI ñ, TQI, TQ2, Tq3 );
TQ2-C€IfiRN)(Lt n, TQt, Te2, Te3 );
TQO-GEIfiRÌÐ(L IN, TQ I , TQ2, TQ3 );
CF4.L RERD-STUDJ-OCK(FO{,il0 );
IF (^FqJIÐ) TIEN DO;

CRLL TCJIO-.FaJND;
RETUETI;

EtÐ;
I F (CffSE-T&-(STtÐ. PSTRTE, STUD. TSTRTE )'-'T' )

THEN DO;
l'ñ.lLL--PA0C-'IRUE;
UN-OCK F I LE(ST!ÐF IL ) KEY(STUD. ID);
BEÏUSI;
EtÐ;

sT(Ð. Q t-TQ l;
Sït-Ð. Q2-TQ2;
sTUD. q3-Tq3
STUD. TSTßTE-TST-T;
çru_L UPDRTE-STTÐ(STUD. t D, FoUtü' );
IF (^FOISIO) THEII Cñ.L INTEBflfl.-.EBR(z4};
PUT STBI}IG(COI.ÍT) EDIT('TEST GENEMTED ON UNIT:'
,STUD.UNIT+1,', ßI TllË:',SEPRßRTE(SUBSTB(
T I Ì€, l, 6 ) ),', QTEST l0lts :', TQ t,',', Te2,',', Te3 )
(R,F(4,0),ß,R,R,3 (F(4,0),R(t)) );
CRLL TPUT(COUT, I );
Cfl-L STñTEJüICH('T"C ID);

EN);
ElÐ; 7+ CENIEST e/
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THIS PBOCEDUE SCfffIS THE STUDENT FILE FOß 4/
STUI}ENTS I+IO RNE ñJRILRBI.E Fq PROCTOflING 4/
TT€ CURRENTLY LOGGEO IN STUDEìITS R}Ð SELECTS+/
T1{' OF THEN (IF POSSIBLE) TO PBOCIffi THE 4/
STUENT. THE PffiRIETESS PIOI,PID2 ffiE USED +/



/4 TO ETLNN TH€ STUIENT ÌII¡IBERS OF TIE TI{O 4/
I* PBOCTOBS RFTER TTEY ffiE FOUTD. (IF STUDE}ITS */
I4 RRE NOT ßWILRS-E TH€ IÌt5TRUCTOB HILL BE 4I
I* SELECTEÐ, RIIO IF IIOBE TTNfl I-TESTIIN TEST */
14 CLRSENTLV RSSIG}IED TO T}E I}ISTBIJCTOß THET *I
14 TTE BETURII ffi{Ff€IfT ¡XINE IS SET TO TRUE. T[E+/
14 Fot_LO]{tnC 8LC{}BITH1 tS iSED TO S€LECT *l
14 PROCTOBS: TtE ffißtrt ptNOX USED TO KEEp ft_L */
I* TT!1T RRE ELIOIH-E TO PBOCTOR THE CI,RBENT 4I
14 STUIENT. ( Â SIUfIENT tS ELtcæLE tF lË I,|RS *./
14 PffiSED THE T'TIIT TT€ CI,,BRENT STUTEîIT TEST IS */
/4 IS @I RND IF HIS PBæTOß STRTE IS PK}CTOR */
I* RURILRBLE RIIÐ TE IS I*OT I.IBITINO R TEST Ofl *I
14 STILL I$ITIIIG (x,'T HIS IO NINUTES OF RESTUDY */
14 TtnE. ) R STUffitfT ts |Ì|SERTED |NTO ptN)x 4l
14 Ttnq,JoH R CRLL TO llts8Tp sUEBouTtNE. tF LESS +/
14 T}!1TI TI{I STUÍENTS RRE RURILRBLE THE INST- 4I
14 RLCTOS IS SELECTED. OTHERI¡ISE TI€ STi.ÐEI'ITS {/
I* ]{I'TH TTE LOI{EST NIú1BER G PROCTOR POINTS IS */
14 SELECTED. ( THE NOTIQ q,'BSOUTIT€ IS USED *I
14 TO DËTERNIN€ TTE ì{'N8ER OF STUDE}ITS ]{ITH T}E+/
/4 LCI¡EST PBæT6 POIIITS, ) IF ÌIOBE THRil ONE 4I
14 sTUft€Nr HRS Tl€ LotÆsT pRocTG polt{Ts (q 4l
14 SECOTID LOI€ST) THE}I THE OE}IfltrID SUBßCIJTINE */
I* IS CNLLED TO RRÑDqî.Y SEI-ECT FBffI ffIOIIG THEII*/
l* *l
/þ$t**#g*#++**#***Ht#*HS+f *****#***s+Hs/

F lÌÐ-PRoCTORS: PBOC(P tD t,p tD2,NOIE );
DCL (NOI€,RURIL) BIT( I );
DCL (PtDt,Ptfz) cHffi(?);
DCL (J, I,PENO,PENÐI) FIXED EITI(I5);
DCL I TE¡æ LIKE PIITDX;
DCL (HOI{,STOP) PICTURE .( t2)9' .

PEIÐ-O;
0H EtÐFtLE(STItrtL) coÏo EoF;
Cfr.L CLOSEJILE(STUÍFIL);
ìtcE{.ORrE I I SIÆSTR(Tt tË, t, 6 );
OPEN F I LE(STUÍF I L ) I NN¡T SEQUEÌIT I RL BI.FFERED;
lþ 1+t tLE( ', | 'B );

ßERD FILE(STIÐFI L) INTO(TSTUD);
IF (SYSP.SESSDRTE(DflTE) &

( (TSTU0 . BT I nE) 0 )& ( TSTiÆ. BT I nE <-THENTyfl ) ) THEil
STOP-(SYSP. SESSIF'TE+ I ) I ITSTUD. RT IñE;

ELSE
sToP-sYsP.sEssDñTE I I TSÌUD. BT tnE;

I F ( (TSTUD . PSTRTE-PST_f Â )&( TSTUD. TSTRTE. -TST_T )
&(TSTUD. TSTRTE^ÈTST_OT ) & (TSILÃ). l,rìt I T)
sTUo. UN I T )&( ^ ( (TSTUD. TSTRTE-TSTI3 )&
(Not{<sToP)))) T}EN
CÊLL II'ISBTP;

ElÐ j
EoF : CÊLL CLOSE-fTLE(STUOF I L);

OPE}I FILE(STUÍFIL) EXCL UPDRTE DIBECT I.$IzuFFEBEO;
tfoÌ€.FâLSE;
lF (PEllD(2) THEN D0; /s SELECT |NSTß.Ë/

CNLL BERD-SYSP-IæK;
lF (S'ySP.C(ß-l-TEST)-t-TESTJ_ tn) TIEN 00.

d0ÌE-TBtE j
EÌÐ;

ELSE DO;

PlDl-'ltlST';
PlDz-PlDl;
SYSP . CLn- I -TEST-S\rSP . CUß_t _TEST+ r;
EtÐ;

CffLL TFDRTE-SVSP.
EN)i

ELSE DO;

PENDI-¡pTlQ( I,PEND);
I ¡{ENBRtlo(PE}ID l, 0, 0,0 );
PlDl-PIHDX(l ). lD;
TENP - PINDX(I);
PIN0X( I )-PINDX( I );
PllÐX(l)-TEnP;
PENOI-|FT_EQ(2, PEilO );
I .{EIRfftD(PE}|O t- t, 0,0, 0 );
PlD2-PINDX( l+l ). lD;
EN);

/tootcnl EN) 0F FtrÐ PR0CT08S. */

/+++++*##+*r++**#++{*+***{++H{WS#{S**+SË**++ /
/4 4/
14 THIS IS R SUBflOIITINE OF TTE FIND-PBOCTOBS */
I* PROCEDLNE HHICH Tfr(ES TTE PBOCTOE ¡NÌE RTID */
/4 PROCTOR VÊ-UE trID IHS€RTS THE BECOFÐ TO THE +/
/# PIIIDX ffiBÊV IN SUCII ffi ]HflT Ê.L THE 4/
Ië IN PIIIDX ffiE III RSCEIÐII6 ONIER OF PROCTOB */
l* PO|NTS. */
/4 4l
/H++**SH**{#+H+**#+#{*#þ++s*#*H***4{++*+ /

INSßTP: PßoC;
DCL I CRBBY LIKE PITÐX;
DCL (K,L) FIXED BIN( I5);
DCL I}ISRÏD BIT( I );
DCL LBL LRBELj
ON SIJBSCB IPTSRTrcE BEOIN;

DCL I TENP(LSTUO) LIKE PITÐX;
IlcL n FtxED 8tN( t5);
TEt?.P ltÐX;
LSTI,Ð.LSTUD+LSTUDIlOBE ;
FREE PIIÐX;
ñ-LOC PINOX;
fþ n-l To PEND;

P I NDx (n ).TEñP (n );
EtÐ;
GOTO LBL;
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EN);
IIISRTIÞFñLSE;
LBL-fl;
DO K-l TO PEIÐ [¡HILE(" lttSBTD);

tF (TSï(Ã).pR{}CTffi<pINOX(K).pRæT6) T}EN DO;
ß: fÐ L-PEllO T0 K BY -l;

(SttsSCn lPTmfiGÉ ): PIHOX(L+ I ).P I tÐX(L );
ErÐ;
P I lüX(K).TSTIÐ, BY lûRnE;
lNsSïfÞIRtEj

EN);
ErÐ;
PEIIÞPEÌÐ+ I;
LBt_-8.;

(SUB8G): B: lF (^lllsSTD) TlEtl PINÐX(PEN))-TSTUD, BV tfrnE;
EìlO; /s lllSßTP*/

/#*H*ffi#ÈWf HSH#*Ë*#*HH+HStr*#8*+*+H* /
/* ,r/
14 ÏHIS IS R SIEA(X'TINE OF T}E FIND-PROCTORS 4I
14 p8ocEÐmE. tT ts tJsED To sCñN TIE p tN)x * |
l* RRßRV FoR R CoNltctous sET 0F snDEnTs t+ilcH{/
14 TTE SRIE PßOCTOfl POIIÍTS. SITICE TH€ PINDX 4I
/4 RffiRY BT'ILT IN SORTED OH)ER THIS Bq,TIIIE *I
lÅ RCCEPTS Tl€ ffiqJñEllTS: R SCRd STRRT postÏtoil*/
14 RIÐ ENÐ POSITIOII. THE IN)EX OF THE LRST 4I
/4 STUTENT , III TTG BRNOE ff THE SCÊII, 1&IO HRS */
14 snf|E Rtfi)utfT 6 pnocTofl FotltTs Rs Tt€ sTtÐEtft*/
I4 IþEXED RT TI€ STffiT LOCôTION IS REIURNED TOi/
l* ï0 TtE CRLLIÌF pn008tr1. THIS lltFoBtnTto]t ts */
/4 TO DETEEÌ1INE IF TTERE RRE I'IOBE THRN OfIE 4I
14 sTUæfiT ]{tTH T}E LoUEST (ofl SECoÌ|D Lo{iEST) r/
l* PRfrcTo8 PO|NTS. *l
l* tl
/*+*{4SHHS#*+*THH***g*H#+f++r.+**s**s+*+* /

NoTlq : P80C(STRT, ElÐ ) RETI trtS(F I XEO B I N( tS ) );
DCL (STBT,ENO,I|ffiKER) FI)GD BIN( 15);
DCL K FIIGD BtH( t5);
DCL EQ BIT( I );
EQ'TFIrE;
IffßEÞENÐ;
D0 K-STRT+I T0 EÌfo HHTLE(EQ);

I F (P I IÐX(STBT ). PRæTffi ^sP I NOX(K ). pfloCTOB )
Tlt€il D0;
EQ'fÈSE;
NRru<Eß.K- I;
E}E';

EtÐ;
ffiTr.RN(ltffiKE8);

END; /* tfll EQ +/
EtÐ; 7t FIND PROCToRS ry/

/+s*#*##*H*S+W*+*#**+*¡tor#*g*H*+++***++**+ /
/* 4/
I4 THIS PEOCETX'BE IS CNLLEO TO PRONPT PROCTONS +1
I* BEFOE THEY EîITER 'THEIß ISRI( TO ETITER THE 4/
/4 UNIT RnD Q(ÆSTtSt t8Jtl8EBS IA|TTEN 8v THE 4/
14 STII¡E}IT BEING PROCTOBED TO UEEIFV TTHT HE 4/
là l.rBOIE TIE SRIE TÊST ltHtCH 18S Otr,rEN TO Htn. 4/
I* IF TI€ PSOCTOR ESPONT}S I{ITH R BffiE RETUR¡I TO+/
I* RIIY OF THE P8çfTS THE ßETLNN RRGI'IIEIIT- 4I
14 DoNTKI0]{ tS .SET T0 T8tÆ. RLLOT¡ R|€T}€B 4/
/4 3 TBIRLS OF ENTERIIF t-st|T ¡f,.'N8E8S. 4/
/* 4/
/*{*#'}#H++t*rloÈ*#È**s+*#û+**¡!*H****r****+*s{** /

GET-QJESJn í : PR0C(DONTKnOH );
DCL (S-È|KF,N000Ð,EQ,conT,DoNTXNq{) BtT( t);
DCL ffiRRY(3) BtT( I );
DCL (IJRL,TOOOD, I,K,TBIRL) FIXED BIN( 15).
DCL TRY F|)EO BtN(ts) tNtT(3);
ocL ufl-qJT PtcTtnE ,zzz9..
f)0NTXlKll.l'ffl-SE;
CONT-TBIÆ;
D0 l-O TO TRY I.&ilLE(CONI);

CRLL TPUT('ENTER UNIT TIUIEEB ISITTEñ BY THE'II' STiÐENT : ,,1>;
Cru-L OET- I NT(Uft-, }rco(Ð, BLtrIKF );
IF (BLRNKF) TTEN

CoNT-FnLsE;
ELSE DO;

IF (NGOOD) THEN
Cß-L TPUT( ' I ÌruRL ID NIfIBEB, RE{NTER. ' , I );

ELSE OO;
lF ((STUD.UNtT+t)^-Vru_) Tr€N D0;

URLoUT-WL.
CRLL ÏPUT(íSTUDEIIT DID }K}T URITE TEST'I I' ofl UNtT:' I lVß-oUT, I );

EN);
ELSE @NT-FñLSEi

EN);
Et'Ð;

EN);
QÊRAY-Fff-SE;
CoNT-TR(E;
T000tÞ0;
IF (BLfrIKFI( I)TBY)) THEN t}O;

0ONTKM)l.l-TruE;
CoNT-FRLSE;
EtÐ;

TR I RL-O;
Do l{H I LE(CoI|T&(TB I ÊL<.TBY ) );

CRLL TPUT('ENTEß ß QUESTION flLfi8ER ISITTEN BY THE'I I' STUDENT : ',1>;
ca_L cET_ I NT(VÊ-, trco@, BLtrtKF );
IF (BLRNKF) TT€N
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c0NT-FflLSE;
ELSE DO;

IF (NæOO) THEII
Cß.L TPUT('IIfJf,LID ftLNBE8, BE-ENTER.', I);

ELS€ DO;
TRtß-ETßtßL+t;
K4;
SELECT('JAL );
1&|EN(Â0S(STi¡1. et )) K. | ;
l{1Elt( RBS (STLÐ . e, > > K-Z ;
1&|EN(RBS(STIÐ.e0 )) K-3;
OT|ËRt{tSE K.O;
EltÐ; /* SELECT */
lF (K-O) TIEN D0;

URLOT T-URL;
cÊ-L TPt T('SnÐENI l{RS tpT tSsuED 'l l
' QTEST tON Ì{.îIBER: . 

I lrrñLouÏ, I );
EtÐ;

ELSE DO;
IF (QRflRV(K)) TH€N Trc;

ufl_qrT-Vft-;
CRLL TPUT('QUSSTIOII NISIBER: 'I IUNLOUTI I' Hf,S ß-ßEßDY BEEd UEAIFIED. 

" 
I );

EIID;
ELSE DO.

rn I ni-o;
ïcæO.TC,OotÌ+ I j
QñB8V{KÞTR.IE;
EtÐ;

EtÐ;
EtÐ;

ErÐ;
lF (TO@D-3) T|-EN CoNT.FâLSE;

EnDj /*UHILE*/
I F (B-RîKF I (TRl R-)TRY )) THEli ÍXINTXÌÍ¡H-TRIÆ;

EN); /* cET QUES ttlrÌt +/
END; /* SESSlql CoNTB0L */

/**H+#*ff **#**+*HH¡¡HSHH* *+**SSû*#+H* /
l4 *l
I# THIS PßæEIruRE IS TJSEO TO ENTER R PK)CTOR BE-*/
14 SULT, TTE INPUT RRGUNEilT CID CONTRIIIS THE 4I
I# STI,ÐENT TIUISER OF THE PB(rcTOB ENTERINO T}E 4I
14 BESI,'LT. THE ITFUT ffiGt,FlEIIT BLÈIKF IS SET TO */
I# TRIÆ IF THE PROCTOE RESPOTID€D I.IITH R RETINN */
I* TO ONE OF THE PR$IPTS IN T}€ OET--QUES-TUN 4I
14 PBOCEDIIR€. IF BLtrIKF IS SET TO TRUE TTE 4I
14 PBOCTffi IS ONLY fr.LOI{ED TO ENTER ß B€STUDV 8/
14 BESTILT (O8 IIO BESULT RT ß-L). 4I
14 */
/H+{{+Ê+*f B+++H*#+S**++ry++***H+ffi +H*r+$*++û*,/

GET-J1ffiK:PFOC(BLRNKF, C tD, FqrND, pEßn tT );

DCL CtD cFmB(7);
DCL (BLtrIIF,M¡PRsS,FCIJND) BIT( I );
ocl- PESntT({) 8tT(t);
DCL t8ts0 cHnfl(43) tNtT(
'(P)RSS, (C)ONDlTl0t6L PRSS, (B)ESTUDW : ' >ì
DCL PC8(3) ct-HR(t) tNtT('p.,.c,,.8.);
DCL (RESP,BI,82,R3) FIXED BIN( I5);
DCL ûJÏURL PICTUBE 'Z?Z9';
ocL Qñsot ct{Rß(20) tNtT(
'l1flS QtÆSTlSl lf,J¡€EB: ' );
DCL QflSG2 CHRR(42) tNtT(
' ConPLETED SUCCESSFULLV (y)ES,(N)0? : ,);
ìIOPffiSEBLRìKF;
cfl_L GEÌ_RESP(nmsG, PC8, 8ESP, O );
BLRTKF-FRLSE;
Cru.L RERD-5TLÐ-J-OCK(FOIhID );
IF (^Fq.'ND) THE¡I REIURN;
IF ('PEFIIIT(STUD.TSTRTE)) THEN I}O;

CfË-L TPUT('STUDEilTa: 'l |STU0. tDl I

'IIffi JUST B€EII IfiBXED, IIO BEST,I-T ENTEreD. 

" 
I);

F0tfiosfl_sE;
UN.OCK FILE(STUOT IL ) KEV(STUD. ID);
RETUflII;
Ero;

STUD. Q I.RBS(ST$).Q I );
STUD. Qz-RBs(STu).q2 );
STUD. Q3-æS(STU).Q3 );
CRå-L UPMTE-STUO(STUD, IO, FOUIÐ );
tF (^FoutD) TI-EN Cft_L tNIER|ñI_E8R(25);
SELECT(BEsP )j
]&lEil(I) DO;

IF (M)PRSS) TTEN OO;
CRLL TPUT('NOT RLLOilED TO MSS. K} ßESULT 'II
'ENTEAED."¡);
BLtrIKF'TRUE;
Et'Ð;

ELS€ DO;
Cñ-L STRTE-nrcH('\r',ClD); /+ PRSS */
Cñ-L TPUT('PñSS RESULT EfiTE8ED. ', ¡ );
ElÐ;

EnD; 7*l¿'¡E¡¡s7
t+tEìt(2) D0;

IF (NOPRSS) T}EN DO;
CRLL TPUT('NoT ft-LoilED T0 PRSS. tÐ BESULT'll
'ENTEFED. 

" 
I );

BLÈIKF.TRUE;
E|Ð;

ELSE DO;

CRLL STRTE-JIRCH(' K', C I D ); /tcoftD I T I Ottft- PRSS*/
CÊ-L TPUT( 'COTID IT I@IÊ. PñSS ElfIEflEO. ' , I );
Et'Ð;

END; /+l+lE¡F/
1{t€N(3) DO; /+ RESTTÐV */
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GJïWL - STuD.et j
cßLL OETIESp(arco I I I (xrTufl_ I I Qftsc2, vN, B l, I );
ottTUnL.STUD. e2j
CRLL GET-RESP (ansc I I I s,,Tvru- I I Qtsc2, vN, 82, I ) ;
o{,,TqL.STt Ð. Q3j
CRLI- GET-ßESP(ansotl lqrTvRLl lafisGz,vil,83, I );

' cß-L REßDJTL|OJ_OCX(F0|ñÐ );
lF ('Fouilo) Tltflt RETIIßn;
IF (^PERIIIT(STUÐ.TSTßTE )) THEN æ;

cñ-L TPtT('STUIENTS:' I lSTUo. tDl l.}T1S JUST BEEII Ifl8KED, }K¡ ESI.Í-T ETITEflEO. 

" 
I);

FotFtÐ+Ê-sE;
råü_ocK F tLE(Sfttr tL) KEV(STUO. tD);
RETUfflI;
EtÐ;

lF (ßl-2) THEN
STUD'Ql--STpD'Q|'

lF (82-2) THEd
STW. Q2*STUD. Q2;

lF (R3-2) THEtt
sTUÐ. Q3¡-STUD. e3;

Cß-L UPDRTE-STUO(STUD. I D, FOUÌÐ );
IF (^FOI.ÞID) THEN Cft.L IMERilRL-ERR(25);
Cfr-L STRTE-JfrCH('L',C ID);
EtÐ;

t+tEil(0) Do;
BLtr|KF.TRUEj
EN);

OTHEBI{ISE DO;
BLtrIKF-TBUE;
Cff-L INTEBNfU.-¡RB(9 ),
E|Ð;

EtÐ;
ElÐ; /{ G€T nffiK +/

/*+**++#*+++***++******+{w*##*H*H*þ*#tWû*++ /
14 */
T4 THIS PROCEDURE IS THE STRTE IfrCHITIE FOfl THE +/
I* T}€ STLDEIIT TRRÌT5trTIONS. R TBRTiSRCTIOII TVPE*/
l4 ts presED tN RBCIÌ€NT TBANS fffto tT ts usED */
I4 ÊLONG I{ITH T}E STU)ETIÍS CTNßENT STRTE TO 4/
I4 GIUE TTE STUIETIT HIS ItEl{ STRTE. TH€ t'/
I* TMNSRCTISI IS TIE}I LOGCED BV R CRLL TO THE S/
lþ Loo-TBâts ßouTn€. */
14 *l
/s¡t***#*Èf #*r+****+¡!w*#*rþ+þf *Ht:t¿f +#H**+#ä /

STRTE-ñRCH : PROC( TBRttS, C I O );
DCL CtD cflR8(?);
DCL TRRTIS CHñB( I );
DCL (FOWD,STUDJBOC) BIT( I );
CñLL FEÊD-SYSP;
cñ-L RERD-5TUÍ)-IOCK(FothtD );

IF ('FO.'IIO) THEN BETURN;
SILECT(TBf,IÌS );
ItlEll('T') DO; /* oÊNEBRIE TEST */

STUO. TSTRTE.TST-T;
STt D.BT I IIE-SUBSTR(T InE, t, 6 ) j
Cß.L UPDffTE-STUD(STUD. I D, FOUIÐ );
IF ('FOL'ID) THEN CR,L INTEB¡IRLIBB(2o);
CRLL LOO(TRfifIS,CID);
ElÐ;

].tlëN('C')D9; /+ CtrtCEL TEST s/
STUD. TSTRTE-TST-83;
STLÐ. RT I nE-fl DDT I nE ( ( SLASTB(T I t€, t, 6 ) ), TUEÌiTW ) ;
Cß-L UPfnTE-STUD(STUD. I D, FOUTÐ );
IF (^FOWO) THEN Cft.L INTEMIRL-F¡R(2O);
CRLL LOO(TBRÈIS,CID);
EtÐ;

1¡t€N('l')IX); 7* nRBK TEST Ë/
STUD. ïSTRTE-TST--RO;
Cfr,L UPDNTE-STUD(STUD, I D, FOUIÐ );
IF ('FO$IO) THEN Cru-L INTEBNñI.-EFß<2O);
CRLL LOO(TBtrIS,CIO);
EtÐ;

lll€N('P')N; /+ PRoCToß SELECT s/
STUD. PSTñTE.f STJ;
STU).S10-clD;
STt D.RT I nE.StEsTB(T I ñE, t, 6 );
CÊ-L UPDRTE-,STUD(STUD. I D, FOUIÐ );
IF ('FOWD) ÌHEN Cru-L INTERTIÊL_EBB(2O);
CRLL LOO(TRÊIS,CID);
EtÐ;

IS|EN( 'n', )D0 j
SÏUD. PSTRTE"fSTJR;
ST\rD. PROCToR-STLÐ. PB0CT0E+sySp . rJpRæ;
CRLL TOTfl..JlRro<S;
Cft-L UPDRTE-STUD(STUO. I O, FOUIÐ );
tF (^FOrStD) ÌHEN CR_L tNTEBNffLJSB<2o);
EtÐ;

l+tEN('N'ÐO;
STUo. PSTñTE.f STfñ;
CÊ-L UPOflTE-,5TUD(STUD. I D, FOUIÐ );
IF (^FO\Í,ID) THEN Cfr-L INTERNRL-ENR(2O);
EtÐ;

]{tE}l('-,','K'Doj /+ PRSS RESULT */
IrcL PPTS.(L-TST) FIXED BIN( 15) INIT(
TST-I, TST-I, TST-I , TST-.R I, TST-.IIT, TSTI3, TST-A3,
TST_OT, TST_Oft, TsTtc );
lF ((ClfÞ'INST' )l (CtD-'Tfl' )) THEN 0o;

lF (STLÐ.TSTRTE^-TST_T) TtEN D0;
SRtE-ST(Ð;
CRI.L 5TTÐ-.PBOCTOflS(SRUE . IÐ, TRJE, FRLSE,

STUD-fROC );
STLÐ*SRtJE;
rF'SIUD_fRoC & (svsp.cuR_t_TEST)O) THEN ooj
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Cru-L ËñD-SVSPJ-OCK;
SYSP . CLe- I -TEST-SY5P. CUB_ I _TEST- | ;
CRI.L WDRTE-SVSP;
ErÐ;

EN);
sTuD. TSTRTESTSTjT .

ElÐ;
ELSE DO;

STUD. TSTßTEEPPTBL(STtÐ. TSTRTE ) ;
EtÐ;

I F (SIUÐ.TSTRTE-TST-RÉI) TtEtt D0;
STUD. RT I lË-RfÐT I llE( (SJBSTB(T I nE, t, 6 ) ),
Tl€NTVn)j E¡lD;

lF (sTl.rn. TSTRTE.TSTjT ) Tt€N flo;
STt D. TEST-ST(Ð. TEST+WSP. LTPRSS;

STUD. UN I T.ST|.,0 . Ult I T+ I ;
CRLL TOTß-JIôKS;
ElÐ;

Cfl-L UPffi]EJTUIXSTUD. I O, FOUþ );
lF ('Fothto) TlEtt cñ_L |NTEÈ|RL_ERB(20);
CRLL LOG(TRÊIS,CID);
ErÍ);

l¿fEN('L')tÐ; /* REST(ÐV RESULT */
DCL SPTE.(L-TST) FIXED BIN(15) IIIIT(
TST-I, TST-T, TSTJIT, TST-N2, TSTI3,TST-R3, TSTI3,
ïsT_¡T, TST_qt, TSTIC );
lF ((ClD-'INST' )l (CltÞ'TR' )) THEN tloi

lF (SïtÐ.ISTRTE'-TST-T) TtËN D0;
SRtE-STLÐ;
CR.L STI.D_PRæTOfl S(SRÀJE. I D, TFAJ€, FRLSE,

STI{)-PBæ);
STtÃ).SRtÆ;
IF ^STUD-PBOC & (SYSP.CIN-I-TEST)O) TTEN DO;

CSLL R€RD-S\ASPIOCK;
SYSP. CLn_l _TESTES\ISp. CUß_ I _TEST- t;
CALL i,PDRTE-S\4SP;
EtÐ;

EtÐ;
STUD. TSTRTEETST-R3;
ElÐ;

ELSE I}O;
STt D. TSTñTE-SPTBL(STUo.TSTRTE );
EN);

lF (STUD.TSTRTE-TST-.R¡,) TIEN D0;
sït 0. Rï lnE-RIÐT I nE( (SUBSTR(T tnE, t, 6) ),
ïl€NTYñ); EtlÐ;

CRË-L UPf)RTE-STUD(STUD. I D, FOU}Ð );
IF (^FOLfiD) THEN CRLL INTERÎIflL-EBR(20);
CRLL L00(TB8Ð|S,CtD);
EìÐ;

OTHERI{ I SE DO;
U¡€-OCK FILE(STUDFIL) KEY(STUD. I D);
cß_L tfffERNfl_lBB(2 t );

EtÐ;
EtÐ;

ElÐ; /* STâTE-¡fiCtl */
/+#*+*+##*+¡ù+++{f**o++H**,*Sg**{**+H++*++*+* /
/* 4/
/* ENO OF PROCRÊN 4/
l* 4l
/*Ht#*gf ***{+H*&++*&+a*#*#**{+**+*ry+++++ /

EllD; /* TEtrt CoIITROL */
END; /* lfrlN PSocRRll x/

//LKED . SYS- I B DD tlSN-sYs2 . PL I . oPT . pL I TRSK, D I Sp-SltR
ll DO BsN.sYsl.PLlBRSE,DtsP*sHß
//LKED.S'VSLllq) fÐ D6Nsæ locotior¡ of the pr.od,¡ct oæ,DlSpEO{-O
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AFPENDTX C

EXAMPLES OF CAPSI

IN CLASSROOM SETTNG
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C: lo 9=.jpeer.psi-r
C: execute psi

PEBSONRLIZED SVSTEN INSTRUCTION.
UEBSI0N 2.0 : OCT 15, 1985
86/06/O4 14:32:53
STRBT ING IN IT IÊL IZÂT ION NOI¡.

l.STRRT SESSION. 2.END SESSION.
3.EDIT STUDENT, 4.EDIT SYSTEN PRRRNETERS.
5.NRRK TEST. 6.SEND TIESSÊGES.
?.NONITOR STUDENT. 8.EXIT TO TSO.
ENTEB cHOlcE==> : 3.5 -- Position directlg to I ist student
ENTEB EDIT PÊSSHOBD : (cr>

STRRTING RT: 14:33:03
ENTEB STUDENT NUI1BEB : qll
STUD. S NRI1E PHONE FRC
I STUDENT NRNE 1 2699620 OI
2 STUDENT NRNE 2 47711 II 07
3 STUDENT NRNE 3 OOO2222 02
4 NRNE 4 123456? 10
5 STUDENT 5 0000000 00
6 LoNG NRNE 8888888 88

-- Stort PSI from mqntes

7
I
I
TOTÊL* 0F STUDENTS: I -- The totql numben
ENTER STUDENT NUI1BEB : <cr>
ENDING ÊT: 14:33:26

(3 . > I CBEÊTE STUDENT. (3. >2 DELETE STUDENT.
(3.>3 NODIFY PERSONRL DÊTR. <3.>4 IIODIFY COUBSE DRTR.
<3.)5 LIST STUDENT. (3.>6 BETURN TO NRIN NENU.
ENTEB CHOICE==> : 3

VB
86
85
85
80
00
88

STRT UNIT TEST PBOCTOB
BSC 0 0.000 0.000
xxx 0 0.000 0.000sss 0 0.000 0.000
&&& 0 0.000 0.000
000 0 0.000 0.000
888 0 0.000 0.000

0 0.000 0.000
0 0.000 0.000
0 0.000 0.000

of students

TERN EXNN
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

TOTRL GRRDE
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
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ENTEB STUDENT NUNBER : ed¡t -- Change EDIT possurord(3.3.>I NRNE
<3.3. >3 PHoNE NUIIBER. (3.3. >4 FRCULTV CoDE.(3.3.>5 VERR RT UNIUEBSlTV. (3.3.>6 STRTUS IN COUBSE.
<3.3. >7 PRSS]{oBD.
ENTER CH0ICE==> : 7
ENTEB I NSTBUCTOR PÊSS]{OBD :

STRRTING RT: 14:33:53
CURBENT URLUE OF
PSSSI.IORD: " rr

ENTER NEl.¡ PRSSI{OBD : ed i tpass
PRSSI"IOBD: "EDITPRSS"

ENTER STUDENT NUHBEB : inst -- Chonge INST password
<3.3.>1 NRtlE
(3.3. >3 PHONE NUNBER. (3.3. >4 FRCULTV CODE.
<3.3. )5 VERR RT UNIUERSITV. <3.3. >6 STRTUS IN COURSE.
<3.3. >7 PRSST{080.
ENTEB CH0ICE==> : 7
ENTEß INSTBUCTOR PRSSIJORD : (cr) -- Need INST possrlord to chonge INST possword

STRBT ING RT : 14:34:23
CURRENT VRLUE OF
PÊSSLIORD: "
ENTER NEI{ PRssl{oBD : I NSTpass -- upper or I ower cqse cqn be used
PRSSLIORD: " INSTPñSS"

(cn> -- Need INST possword to chonge EDIT posswond
-- Current INST passwond wqs blqnk

-- New volue of EDIT possword

ENTER STUDENT NUÌîBEB : tq
<3.3. > 1 NRNE
(3.3. )3 PHONE NUNBER. (3.3. >4 FRCULTV CODE.(3.3.>5 VERR RT UNIUERSITY. <3.3.>6 STßTUS IN COURSE.(3.3. >7 PRSST{oBD.
ENTEB CHOICE==> : 7

CUBBENT URLUE 0F -- No INST pesswond is needed
PHSSIIOBD: "
ENTER NEI{ PRSSI{OBD : tcpass
PÊSS110BD: "TñPÊSS
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ENTER STUDENT NUNBER : (cr>
ENDIN0 ÊT: 14:35:04

(3.>1 CBERTE STUDENT. (3.>2 DELETE STUDENT.
(3.)3 NODIFV PEBSONÊL DRTR. (3.>4 HODIFV COUBSE DRTR.
<3.}5 LIST STUDENT. <3.>6 RETURN TO NÊIN IIENU.
ENTER CHOICE==> : 4

<3.4.>t CURBENT UNtT. (3.4.>2 TEST P0lNTS.
(3.4. >3 PBoCToR PotNTS. (3.4. >4 TEBtl P0tNTS.
(3.4. >5 FINRL EXRI1. <3.4. >6 BETURN TO EDIT NENU.
ENTER CHOICE==> : 5 -- Chenge q student's exqm points

ENTEB NEXT STUDENT NUNBEB : 2 -- Give q student with q netu exqm points
CUBRENT URLUE 0F EXRII POINTS: 0.000
ENTER NEl{ UÊLUE OF EXRN POINTS : ?5.0

ENTER NEXT STUDENT NUIIBER : 5 -- Give qnother student with q neu, excm points
CUBRENT URLUE 0F EXRI-1 POINTS; 0.000
ENTER NEl{ VRLUE OF EXRI"1 PO ]NTS : 69.34
ENTER NEXT STUDENT NUIIBEB : <cn) -- Betunn to the edit course nìenu

{3.4.>I CURBENT UN!T. <3.4.>2 TEST POINTS.
(3.4. >3 PRoCToB P0tNTS. <3.4. )4 TERtl P0tNTS.
(3.4. >5 F INÊL EXRN. (3.4. >6 BETURN TO ED IT I'IENU.
ENTER CHoICE==> : (cn)
ENDING ßT: 14:36:11

<3.)1 CRERTE STUDENT. (3.>2 DELETE STUÐENT.
(3.)3 NODIFV PERSONRL DRTR. <3.>4 I1ODIFV COURSE DRTR.
(3.>5 LIST STUDENT. <3.>6 BETUBN TO NRIN NENU.
ENTER CHoICE==> ; (cF)

I . STRRT SESS I ON. 2. END SESS I ON.
3.EDIT STUDENT. 4.EDIT SVSTEN PÊBRNETERS.
5.NRRK TEST. 6.SEND IIESSRGES.
T. NON I TOB STUDENT. 8. EX I T TO TSO.
ENTEB CHOICE==) : 4
ENTER ED lT PÊSSI.|0RD : ED lTposs
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STRBT ING RT : 14:36:22
(4. ) I UEII{ SVSTETî PRRRTIETERS. <4.>2 ENTER(4.)3 ENTEB LETTER OBRDE THRESHOLDS. <4.>4 ENTEB(4.)5 ENTER UÊLUE OF PBOCTORINC. <4.>6 ENTER
<4 . >7 BETUBN TO IlR IN ÌIENU.
ENTER CHOICE==> : 1

TOTRL NUNBER OF UNITS: O, URLUE OF UNIT PÊSSING:
LETTER GBÊDE THBESHOLDS:
R+ 0.000 R 0.000 R- 0.000 B+
B- 0.000 c+ 0.000 c 0.000 c-
D 0.000 D- 0.000 F 0.000
UN IT QUEST ION NUNBER L lll lTS: -- Cqment totq l
ENDING ffT: 14:36:25

<4. > 1 UEI]J SVSTEN PRRRNETERS. <4.>2 ENTER
(4.>3 ENTEB LETTER GRRDE THBESHOLDS. <4.>4 ENTEß
(4.>5 ENTEB URLUE OF PROCTOBING. <4.>6 ENTEB
<4 . >7 RETUBN TO IlR I N NENU.
ENTEB CHOICE==> : 2 -- Chonge totql

CUBRENT UÊLUE 0F TOTRL NUNBER 0F UNITS lS: 0
ENTER NEl.¡ URLUE 0F TOTRL NUNBER 0F UNITS : l0
ENDIN0 ßT: 14:36:36

<4.>1 UEII{ SVSTEN PRRRNETEBS. <4.>2 ENTEB TOTRL NUNBEB OF UNITS.
<4.>3 ENTEB LETTEB ORRDE THRESHOLDS. <4,>4 ENTER VRLUE OF UNIT PRSSING.
<4. >5 ENTEB URLUE OF PROCTOR I NG. (4. >6 ENTEB qUEST I ON NUI1BEB L I N I TS.
<4 . >? BEÏUBN TO NR I N I1ENU .

ENTER CHOICE==> : 6 -- Êssign question I imit to qn unit
ENTER UNIT NUNBER : 1

CURRENT URLUE 0F UNIT QUESTI0N LllllT FOB UNIT( 1) lS: 3
ENTER NElt URLUE 0F UN lT QUEST lON L lN 1T FOR UN lT( 1 ) : 5

ENïER UN lT NUIIBEB : 2
CUBRENT URLUE 0F UNIT QUESTI0N LINIT FOB UNIT( 2> lS: 3
ENTER NEI,¡ URLUE OF UNIT QUESTION LIIIIT FOR UNIT( 2> : 5

TOTRL NUNBEB OF UNITS.
URLUE OF UNIT PÊSSING.
QUEST ION NUI'1BER L IN ITS.

0.000, URLUE 0F PBOCTOBtNG: 0.OOO

0.000 B 0.000
0.000 D+ 0.000

unit number is 0

TOTRL NUNBER OF UNITS.
URLUE OF UNIT PÂSSING.
QUESTToN NUNBER LtrltTS.

uni t number
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ENTER UN lT NUÌ1BEB : 3
CUBRENT URLUE 0F UNIT QUESTION LlÌllT FOR UNIT( 3) tS: 3
ENTER NEH UÊLUE 0F UNIT QUESTION LINIT FOR UNIT( 3) : 5

ENTER UNIT NUNBER : (cr)
ENDING RT: 14:36:54

(4. } I UE II{ SVSTEII PRRRNETERS . <4 . >2 ENTER TOTRL NUIIBEB OF UN ITS.(4,>3 ENTEB LETTER ORRDE THBESHOLDS. <4,>4 ENTEB URLUE OF UNIT PRSSING.
<4.)5 ENTER URLUE OF PBOCTORINO. <4.>6 ENTEB qUESTION NUIîBER LIIIITS.
<4 . >7 BETUBN TO IlR IN NENU.
ENTEB CHOICE==> : 3 -- Change letter gnode thresholds

<4.3. > I R+ (4 .3 .>2 R (4.3. >3 R-
(4.3. )4 B+ (4.3. >5 B (4.3. >6 B-
(4.3. >7 C+ <4.3. >8 C (4.3. >g C-
(4.3.>.|0 D+ (4.3.>11 D <4.3.>12 D- (4.3.)13 F

ENTER LETTER CHOICE(f-13)==> : 1

CUBRENT URLUE 0F ñ+ THRESHOLD.: 0.000
ENTER NEI{ URLUE 0F R+ THRESHOLD. : 100

ENTER LETTEß CHOICE(1-13)==> : 2
CUBRENT URLUE OF R THBESHOLD.: O.OOO
ENTEB NEl.l URLUE 0F R THBESHOLD. : 95

ENTER LETTEH CHOICE(1-13)==> : 3
CUBBENT URLUE 0F Ê- THRESHOLD.: 0.000
ENTER NEI.¡ URLUE OF R- THBESHOLD. : 90

ENTER LETTEB CHO I CE( 1- 13 )==> : <cr>
ENDING ñT: 14:3?:59

(4. ) I UEII{ SVSTEN PRRRNETERS. <4.>2 ENTER TOTRL NUNBER OF UNITS.
<4.)3 ENTER LETTER GBRDE THBESHOLDS. <4.>4 ENTER URLUE oF UNIT PRSSING.(4.}5 ENTEB URLUE OF PROCTORING. (4.>6 ENTER QUESTION NUNBEB LINITS.
<4.>7 RETURN TO NRIN NENU.
ENTER CHOICE==> : 1
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TOTRL NUI1BER 0F UNITS: 10, URLUE 0F UNIT PÊSSING: O.OOO, URLUE OF PBOCTORING: O.OOO
LETTER GRRDE THBESHOLDS:
R+ 100.000 R 95.000 R- 90.000 B+ 0.000 B o.oooB- 0.000 c+ 0.000 c 0.000 c- 0.000 D+ o. oooD 0.000 D- 0.000 F 0.000
UNIT qUESTION NUNBEB LIIîITS:

1. s 2. 5 3. 5 4. 3 s. 3
6. 3 7. 3 8. 3 9. 3 10. 3

ENDING ÊT: 14:38:02

(4. > I UEIH SYSTEH PRBÊÌIETERS. <4.>2 ENTER TOTRL NUNBEB OF UNITS.
<4.>3 ENTER LETTER GRRDE THRESHOLDS. (4.>4 ENTEB URLUE OF UNIT PRSSINO.
<4.>5 ENTEB URLUE OF PROCTOBING. <4.>6 ENTEB QUESTION NUNBEB LITIITS.
<4 . >7 RETUBN TO IlR IN NENU.
ENTER CHOICE==> : (cr>

I.STÊRT SESSION. 2.END SESSION.
3.EDIT STUDENT. 4.EDIT SVSTEN PRBRNETEBS.
5. TIRRK TEST. 6. SEND T1ESSRGES.
?.HONITOR STUDENT. 8.EXIT TO TSO.
ENTER CHOICE==> : I -- Stqrting o new session

R NEI{ SESSION HÊS NOT BEEN STÊRTED.
CUBRENT TINE lS: f4:38:08
CURBENT CUT-OFF TlllE lS: t6:38:00
D0 YOU l"llsH T0 RLTER CUT-OFF TlllE? (V)ES,(N)0 : g-- Defqutt is "No"
ENTEB NEI{ CUT-OFF (HH: t1l1 : SS ) T lnE : 18 :00 :00
CUT-OFF DRTE 86/06/04 RND T|NE tB:00:00 ÊRE RSSI0NED T0 SVSTEN.
(C)ONTINUE LRST SESSION 0R STÊRT R (N)El.¡ ONE? :n-- Defqult is "Continue"
RLL STUDENTS SET TO INITIRL STRTE.
TEST ]SSUE CUT-0FF T lllE 1{ ILL BE: 18:00:00
SI{ ITCH TEBN INRL TO FULL DUPLEX NOH.

ENTER STUDENT NUHBER : 1 lt is reedg to hqndle student trqnsqctions
ENTER PRSSI{0BD : u,nongpcss
INURLID
PRSSI{OBD:,.]{RONGPÊS'.
ENTER PRSS]{OBD : (cn> -- Be-enter possurord, the cunnent pessurord is blqnk
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STRBT I NG RT i 14:38:53
I{RNT T0 UlEl¡ VOUR CURBENT COURSE STRNDING? (V)ES,(N)O : I -- Defqult is "No"
CURRENT UNIT: o, TEST PoINTS: o.oo, PBocToR pôlnrs: O.Oõ, TERtl pRoJECT: o.oo,
TOTRL POINTS: 0.00, LETTEB GBñDE: B+
PROCTOB? (V)ES,(N)O : 9
STUDENT*: 1 lS RURTLRBLE FOR PROCTOBING.
GENEBRTE TEST 0N UNIT I (V)ES, (N)O? : 9 -- Defqutt is "No,'
TEST GENERRTED 0N UNtT: 1, ñT TltlE: 14:39:02, QUESTIoNS: 2, 5, 1OK TRRNSRCTION CONPLETE.
END lN0 RT: 14:39:O2

ENTEB STUDENT NUNBER : I
ENTEB PRSS]{OBD : (cr>

STRRTIN0 RT: 14:39:15
ll09I0R? (V)ES,(N)0 : (cr> -- Defqutt is nothing
STUDENT*: I lS RURTLRBLE FOR PROCTOR|NO.
D0 VOU I{RNT VOUB TEST (C)RNCELLED OR (P)ROCTORED? : p -- Defcult is nothing
PBOCTOR SELECTED IS INSTBUCTOR OR TR.
OK TRRNSRCT I ON CONPLETE.
END ING ÊT: 14:39:26

ENTER STUDENT NUNBER : 8
ENTER PRSSI{ORD : (cr) -- Current pcsswond is blqnk

STRRTIN0 RT: 14:39:34
HRNT T0 UtEl{ V0uB CUBBENT COURSE STRNDTNG? (V)ES, (N)O : I
CUBRENT UNIT: 0, TEST P0INTS: O.Oo, PBOCTOB POINTS: O.OÓ, TERn pRoJECT: 0.00,
TOTRL POINTS: 0.00, LETTER GRFDE: B+
PROCTOR? (V)ES,(N)0 : g
STUDENT*: 8 lS RURTLRBLE FOR PBOCTOB|NO.
GENERRTE TEST 0N UNIT I (V)ES,(N)O? : I
TEST 0ENEBRTED 0N UNIT: t, RT Tll1E: 14:39:41, QUESTIONS: Z, 4, sOK TBRNSRCT I ON CONPLETE.
END ING ÊT: 14:39:42

ENTEB STUDENT NUNBEB : mqrken -- llqrking without 9oin9 out of this session
ENTEB Pnss!¡OBD : instposs -- TÊ or |NST possrlond ccn be used

F INRL EXRII: 0.00
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STRBTIN0 RT: 14:39:57
<5.)I LIST TEST RND STRTUS. (5.>2 LIST TESTS FoB IIRRKER.
<5.>3 NRBK STUDENT. (5.)4 RETURN FBOtl tlRBKtNG.
ENTER CHOICE==> : 1

ENTER STUDENT NUI1BER : qll -- L¡st qll who qre u,niting q test or procton(s)
LISTING OF RLL THE UNTIRBKED STUDENTS.
STUD.S NRNE UNtT{s QUESTIONS TEST STRTE pBOCTOB STRTE1 STUDENT NRIIE I I 2 5 1 NO T1RBK VET RUR ILRBLE
PROCTOR SELECTED IS INSTBUCTOR OB TR.
8 1 2 4 5 I{R IT INO RVR ILRBLE
STUDENT IS IIR IT ING R TEST.

ENTER STUDENT NUI'IBER : 5
sTUD.s NRNE UNtTs QUESTTONS TEST STRTE pROçTOR STRTE5 STUDENT5 O O O OINITIRL INITIRL
STUDENT HRS NO UNNRRKED TEST.

ENTER STUDENT NUIIBER : O

O IS R SPECIRL OB NON-EXISTRNT STUDENT NUNBER. DRTR CRNNOT BE LISTED.

ENTER STUDENT NUIIBER : (cr)
END lN0 ÊT: 14:40:28

(5.>I LIST TEST RND STRTus. (5.>2 LIST TEsTs FoB NRBKEB.
<5.>3 NRRK STUDENT. (5.>4 RETUBN FBON NRBKING.
ENTER CHOICE==> :2 -- List qll who qne uriting q test on TÊllNST is

INSTRUCTOB OR TR IS SELECTED.
STUD.S NRI1E UNtTs qUESTIONS TEST STRTE pROCTOR 5TRTE1 STUDENT NRNE 1 I 2 5 I NO IIRRK YET RURILRBLEB I 2 4 5 1{B IT ING RVÊ ILRBLE
ENDIN0 ñT: 14:40:36

(5. > 1 LIST TEST RND STRTUS. <5,>2 LIST TESTS FOR NRBKEB.
<5.>3 TÍRBK STUDENT. (5.)4 BETURN FRON IIRBKINO.
ENTER CHOICE==> : 3 -- llqrk student

oss i gned

T INE
14:39:O2

14:39:41

TI}1E
00:00:00
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ENTEB STUDENT NUIIBER T0 BE IIRRKED : I
STUDENTæ: I , CUBRENT TEST QUESTIONS:
(P)RSS, (C)ONDtTtONRL PRSS, (R)ESTUDV? :

PÊSS BESULT ENTERED.

ENTER STUDENT NUIIBEB T0 BE NRRKED : <cr>
ENDING ñT: 14:40:54

(5. ) 1 LIST TEST RND STRTUS. (5. >2 LIST TESTS FOB TIRBKER.(5.>3 NRBK STUDENT. (5.>4 BETURN FRON NRBKINO.
ENTEB CHoICE==> : (cn>

ENTEB sruDENT NUNBER : tq -- Get out of this session, Tñ/|NST cqn
ENTER PRSSI{ORD : toposs

STRBT ING RT : l4:42: 14
I . STRBT SESS I ON. 2. END SESS I ON.
3.EDIT STUDENT. 4.EDIT SYSTEN PRBRNETEBS.
5.NRBK TEST. 6.SEND NESSROES.
7.I'ION ITOR STUDENT. 8. EX IT TO TSO.
ENTER CHOICE==> : 2 -- End curnent session
ENTER INSTBUCTOR PRSSI{ORD : instposs

STRRT ING RT : 14:42:24
STUDENTS I{H ICH HRUE UNÌ1RBKED TESTS.
STUDENT: , STUDENT*:8 ,UNIT*: 1, QUESTIONS:

I.STRBT SESSION. 2.END SESSION.
3.EDIT STUDENT. 4.EDIT SVSTEN PRBRNETERS.
5.NRBK TEST. 6.SEND IIESSRGES.
T.NONITOR STUDENT. 8.EXIT TO TSO.
ENTER CHgICE==) : 3
ENTEB ED lT PRSSIIORD : ed i tposs

STRRT lN0 RT : 14:42:39
<3. > 1 CREÊTE STUDENT. <3. )2 DELETE STUDENT.
(3. >3 IIODIFY PERSONRL DRTR. <3. )4 I1ODIFY COUBSE DRTÊ.(3.)5 LIST STUDENT. <3.)6 BETUBN TO IIRIN NENU.
ENTEB CHOICE==> : 1
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2 5 1, 0N UNIT:
p-- Default is nothing

be used

2, 5, ÊT T lllE: 14:39:41



ENTER NEI{ STUDENT NUNBER : 0 -- Creqte o new student
STUDENT NRNE(UP T0 30 CHÊRÊCTEBS): student * 0
PH0NE NUNBER(? CHRRRCTERS) : 7777?77
FRCULTV CODE (2 CHRRRCTERS) : 03
VERR RT UNIUERSITV(2 CHÊRRCTEBS) : 84
STRTUS lN COURSE(3 CHRRRCTERS) : xxx
STUDENT PRSSI{OBD : Oposs
PRSSI{OBD: "OPRSS
ENTER NEl.¡ STUDENT NUNBER : (cr>
ENDING ñT: 14:43:19

(3. ) 1 CBERTE STUDENT. (3 . >2 DELETE STUDENT.
(3. >3 IIODIFV PERSONRL DRTR. (3. )4 IIODIFY COURSE DRTR,
(3 . >5 L IST STUDENT. <3. >6 BETUBN TO NR IN I'1ENU.
ENTEB CHOICE==> : 2

ENTER STUDENT NUNBEB : 9
D0 VOU I{RNT THIS STUDENï*: 9 T0 BE (D)ELETED 0B (|1)R|NTRINED?
STUDENT*: 9 ]{RS DELETED FR0N FILES.
ENDING ñT: 14:43:31

(3.>1 CBERTE STUDENT. (3.>2 DELETE STUDENT.
<3. >3 I1ODIFV PERSONRL DRTR. <3. >4 TIODIFV COURSE DRTR.
<3.>5 LIST STUDENT. <3.>6 RETUBN TO Ì1RIN NENU.
ENTER CHOICE==> : 3

ENTER STUDENT NUNBER : 1 -- Ìlqke chenges on this student(3.3.)1NRI1E. (3.3.>2 STUDENT NUIIBER.
<3.3.)3 PHONE NUI1BER. (3.3.)4 FRCULTY CODE.
(3.3. >5 YERB RT UN I UERS I TV. (3.3. >6 STRTUS I N COURSE.
(3.3. )7 PRSST{080.
ENTER CHOICE==> : I -- Chonge student nqme

CURBENT UÊLUE 0F NRNE FIELD: STUDENT NñlîE I
ENTEB NEI{ NRI1E : neu, nome 1

: d -- Defqu I t is "l1q intq ined"
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ENTER STUDENT NUIIBER : 1

(3.3. > 1 NRIIE. (3.3. >2 STUDENT NUIîBEB.
(3.3. >3 PHONE NUNBER. <3.3. >4 FRCULTY CODE,
(3.3.>5 VERR RT UNIUERSITV. (3.3.>6 STRTUS IN COURSE.
<3.3 . >? PRSSLIoBD.
ENTER CHOICE==> : 7 -- Chonge pcssword

CURBENT URLUE OF

PÊSSI{ORD: "
ENTEB NEl.¡ PRSSIJORD : lposs
PRSSLIORD: " 1PÊSS

ENTEB STUDENT NUIIBER : (cr>
ENDIN0 ßT: 14:44:41

(3. ) I CRERTE STUDENT. <3. >2 DELETE STUDENT.(3.)3 NODIFV PEBSONRL DRTß. (3.>4 T1ODIFV COURSE DRTR.
<3. >5 LIST STUDENT. <3. >6 RETUBN TO NRIN NENU.
ENTER CHOICE==> : 4

(3.4. > f CUBBENT UN I T. (3.4. >2 TEST PO I NTS.(3.4.)3 PRoCToB potNTS. <3.4.>4 TERn pOtNTS.
(3.4. >5 FINRL EXRN. (3.4. >6 RETUBN TO EDIT TIENU.
ENTER CH0ICE==> : 5 -- Chønge finql exem points

ENTEB NEXT STUDENT NUÌ1BER : 2
CURRENï URLUE 0F EXßt1 POINTS: 0.000
ENTEB NE].¡ URLUE 0F EXRIî POINTS : l0

ENTEB NEXT STUDENT NUNBEB : ?
CUBBENT URLUE 0F EXRI'I POl NTS: 0.000
ENTER NEI{ URLUE OF EXRN POINTS : 5
ENTER NEXT STUDENT NUIíBER : <cr>

(3.4. > 1 CURBENT UNIT. (3.4. >2 TEST POINTS.
(3.4. >3 PRoCToB P0 tNTS. (3 .4. )4 TER|'I p0 tNTS.
(3.4. )5 F I NRL EXRN. (3 .4. )6 RETUBN TO ED I T NENU.
ENTER CHOICE==> : <cn>
ENDING ÊT: 14:45:29
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(3.>1 CRERTE STUDENT, <3.>2 DELETE STUDENT.
(3. >3 I1ODIFY PERSONRL DRTR. (3. >4 ÌIODIFY COUBSE DRTR.
<3.>5 LIST STUDENT. <3.>6 BETURN TO NRIN I1ENU.
ENTEB CHOICE==> : 5

ENTER STUDENT NUIIBER : ÊLL
STUD. S NRIIE PHONE FÊC VR STRT
0 STUDENT s 0 ?7?77?7 03 84 XXX
1 NEt{ NRNE I 2699620 01 86 BSC
2 STUDENT NRIIE 2 4?7IIII 07 85 XXX
<bneqk>
(C)ONTINUE 0R (Q)UIT : q -- Âfter h¡tting a breok
TOTRL* 0F STUDENTS: I
ENTEB STUDENT NUNBEB : (cr)
ENDIN0 ñT: 14:45;50

(3.)f CRERTE STUDENT. (3.>2 DELETE STUDENT.
(3.>3 NODIFV PERSONRL DRTR. (3.>4 NODIFV COUBSE DRTR.
(3.>5 LIST STUDENT. (3.>6 BETURN TO NRIN NENU.
ENTER CHoICE==> : (cn)

1 . STRBT SESS I ON. 2. END SESS I ON.
3.EDIT STUDENT. 4.EDIT SVSTEN PRBRI1ETEBS.
s.NRBK TEST. 6.SEND HESSRGES.
T.NONITOR STUDENT. 8.EXIT TO TSO.
ENTER CHOICE==> : 5 -- Sqme ss ilÊBKER lo99in9
ENTEB INSTBUCTOB PÊSSLI0BD : instpass

STRRTING RT: 14:45:55
(5.>1 LIST TEST RND STÊTUS. (5.>2 LIST TESTS FOR NRBKER.
(5.>3 NRBK STUDENT. (5.>4 BETUBN FBON IIRRKINO.
ENTER CHgICE==) : Z

INSTRUCTOR OR TR IS SELECTED.
STUD. * NRNE
I
ENDING ÊT: 14:46:09

UNIT TEST PBOCTOR TERN EXRN
0 0.000 0.000 0.000 0.000
1 0.000 0.000 0.000 0.000
0 0.000 75.000 0.000 10.000

keg, defquIt is "Continue"

UNIT{S qUESTIONS TEST STRTE PROCTOB STRTE TIIIE
I 2 4 5l{BlTlNG lNlTlRL 14:39:41

TOTRL GBRDE
0.000
0.000 B+

85.000 B+

in during o session
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<5.>I LIST TEST RND STRTUS. (5.)2 LIST TESTS FOR NRBKEB.
(5.>3 TIRBK STUDENT. (5.>4 RETUBN FBON NRRKINO.
ENTER CHOICE==> : 3

ENTER STUDENT NUNBEB TO BE TIRRKED : 8
STUDENTæ: I , CURRENT TEST QUESTIONS: 2 4 5, 0N UNIT: 1

(P)RSS,(C)ONDtTt0NRL PRSS,(B)ESTUDV? : c
CONDITIONRL PRSS ENTERED.

ENTER STUDENT NUIIBEB TO BE NRRKED : (cT>
END ING ñT: 14:46:23

(5.>1 LIST TEST RND STRTUS. (5.>2 LIST TESTS FOB NRRKER.
(5.>3 NÊBK STUDENT. <5.>4 BETUBN FBON NRBKINO.
ENTER CHoICE==> : (cF>

I . STRBT SESS I ON. 2. END SESS I ON.
3.EDIT STUDENT, 4.ED1T SVSTEI'1 PRBRNETERS.
5. Ì1RBK TEST. 6. SEND IIESSRGES.
7.I'1ON ITOR STUDENT. 8. EX IT TO TSO.
ENTEB CHOICE==> : 6

SEND T0 : jpearO4 -- Enter usenid I ist
SEND FBON : nobodg -- fl personol identificqtion
11: th is is o messqge. . .

11: continue...
11: (cr> -- Use <cr> or blqnk I ine to send messoge
IIESSÊGE SENT T0 USEB: JPEÊ804

SEND T0 : jpeor,peor -- 0ver-write the defqult string bg re-tgpe the userid list
SEND FRON : nobodg -- Defqult is the string befone
11: cnother messqge -- H¡t q breqk keg will terminqte the sending focilitg
11 : <cn)
I1ESSÊGE SENT TO USER: JPERR
NESSRGE CRNNOT SEND T0 USEB: PEÊR -- Usenid is inconrect or not signed on

SEND TO : JPERR
SEND FBON : nobodg
11: (cn) -- Tenminqte the messqge sending foci I itg
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I . STRRT SESS I ON. 2. END SESS I ON.
3.EDIT STUDENT. 4.EDIT SVSTEIî PRRRIIETERS.
5.NRBK TEST. 6.SEND TIESSRGES.
T.NONITOR STUDENT. 8.EXIT TO TSO.
ENTEB CH0ICE==> : ?
ENTER INSTBUCTOB PRSSI¡ORD : instposs

STRRT ¡NG RT : 14:48: 12
<7.>1 LIST LOG FILE. <?,>2 I]RTCH STUDENT RCTIUITIES.
(7 . }3 TUBN OFF I{RTCH ING. <7 , >4 RETUBN TO ÌîR IN NENU.
ENTER CHOICE==> : I

CUBBENT DRTE lS: 86/06/04
LIST LOG STRRTING RT (VV/NN/DD) DRTE : 0 -- Llst the ruhote tog f ite
LIST LOG ENDING RT (VVlnn/DD) DRTE :86/06lO4-- Defoult is the current dqte

TVPE STUD.S STUDENT
CREßTE LoG 86/06/04
STRRT PS I JPERR 86rc6/O4
NEt{ SESS t0N JPEÊR 86106/04
GENERÊTE TEST 1 NEl{ NRNE
]{RNT TEST NRBKED 1 NEI{ NRIIE
OENERRTE TEST 8
PRSS 1 NEI{ NRI'1E

IIRBKED BV INST
END SESSION JPERR 86/06104
CONDITIONRL PRSS 8
TIRRKED BV INST
LOG BECOBD LISTED: 9
TOTRL LOG ßECOBD: I
ENDING ÊT: 14:48:36

<7.>1LIST LOG FILE. <7.>2 I{RTCH STUDENT ÊCTIUITIES.
(7. >3 TURN OFF I{RTCHING. <7.>4 BETUBN TO NRIN NENU.
ENTER CHOICE==> : 1

CURRENT DRTE lS: e6/O6/o4
LIST LOG STRBTINC RT (VV/Ì1N/DD) DRTE : 86106/04 -- List tog
LIST LOG ENDING RT (VV/NN/DD) DRTE :86/06/04
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NRNE TEST STRTE PBOCTOB STRTE UNIT QUESTIONS TEST PROCTOR

1 I{B IT ING RUR I LRBLE
I NO NRBK VET RUÊILRBLE

I{R IT ING RUR ILRBLE
1 NOT I{B IT INO RUR ILRBLE

NOT I{R IT ING IN I T ¡RL

o25t
o251
o245
1251

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

T INE
12:46 :08
14:32:53
14:38:27
14:39:02
l4:39:26
14:39:42
14:40:51

l4:42:25

reconds between ttüo dqtes



TVPE STUD.S
CRERTE LOG
STRRT PSI JPEÊB
NE¡{ SESS ION JPERR
GENEBRTE TEST I
I{RNT TEST NRRKED I
<breqk>
(C)ONTINUE 0R (Q)UlT : q
TOTfiL LOG RECORD: 9
ENDING ÊT: 14:48:59

<7.>1 LIST LOG FILE,
(7. >3 TURN OFF I.IRTCH ING.
ENTER CHOICE==> : 2

STUDENT NRÌ1E TEST STRTE PBOCTOB STRTE UNIT QUESTIONS
86/06/O4
86106/O4
e6106/o4
NEI{ NRNE 1 I{R IT ING RUR ILRBLE O 2 5 1

NEl{ NRIîE I NO IIRRK VET RUR ILRBLE O 2 5 1

TVPE STUD. S
CBERTE LOG
STRRT PSI JPERB
NEl{ SESS ION JPERB
GENERRTE TEST 1

I{RNT TEST NRRKED 1

GENEBRTE TEST 8
PRSS 1

TIRBKED BV INST
END SESSION JPERR
CONDITIONRL PRSS 8
I1RBKED BV INST
STRRT LIRTCHING STUDENT
ENDIN0 ÊT: l7:19:33

-- Êfter hitting o break keg, defqult is "Continue"
-- The totql number of records in log fi le

<7,>2 I^IRTCH STUDENT RCTIUITIES.
<?,>4 BETURN TO NRIN NENU.

STUDENT NRTIE TEST STRTE PBOCTOB STRTE UNIT QUESTIONS
86/06/04
86/06lO4
86/06/O4
NE}I NRIIE I ITR ¡T ING RUR ILRBLE O 2 5 1

NEIJ NRNE 1 NO NRRK YET RURILRBLE O 2 5 1

I{R IT ING ÊUR ILRBLE O 2 4 5
NEIJ NRNE 1 NOT ]{R IT ING RUR ILRBLE 1 2 5 I

86/06/04
NOT HBIT]NG INITIRL

RCTtUtTTES.

(7.>I LIST LOG FILE. <7.>2 ]JRTCH STUDENT RCTIUITIES.
(7.>3 TUBN OFF I{RTCHING. <7.>4 RETUBN TO NRIN NENU.
ENTER CHoICE==> : (cr)

CONTINUE TO IIRTCH STUDENT flCTIUITIES.

INURLID CHOICE:
ENDING ÊT: 1?:19:43

TEST PBOCTOR

0.000
0.000

T INE
12:46:08
l4:32:53
14:38:27
14:39:02
14:39:26

0.000
0.000

-- <cn> is not ql lowed becquse the wotching is on

ÏEST PROCTOR

0.000
0.000
0.000
0.000

T INE
12:46:O8
l4:32:53
14:38:21
14:39:02
14:39:26
14:39:42
14:40:51

14:42:25

0.000
0.000
0.000
0.000
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<7.>1LIST LOG FILE. <7.>2 I{RTCH STUDENT RCTIUITIES.
(7. }3 TUBN OFF IIRTCH ING. <7 . >4 RETURN TO I"1R ¡N IIENU.
ENTEB CH0ICE==> : 4 -- Need to tgpe in the exqct numben for selection
ENDING ÊT: 17:19:56

L¡RTCH ING IS ST ILL ON.

I.STRBT SESSION. 2.END SESSION.
3.EDIT STUDENT, 4.EDIT SVSTEÌl PRBRNETERS.
5,Ì1ÊRK TEST. 6.SEND NESSROES.
T.NONITOB STUDENT. 8.EXIT TO TSO.
ENTER CHOICE==> : I

CONTINUE TO HRTCH STUDENT RCTIUITIES.

R NEI{ SESSION HÊS NOT BEEN STRBTED.
CUBBENT TINE lS: 17:2O:O7
CURRENT CUT-0FF TINE lS: 19:20:00
D0 vOu LllsH T0 RLTER cur-OFF TINE? (v)Es,(N)0 : N-- Defqutt is "No"
(C)ONTINUE LRST SESSI0N 0R STRRT R (N)Etl 0NE? : C-- Defqult is "Contínue"
TEST ISSUE CUT-OFF TINE l{lLL BE: 19:20:00
SI{ ITCH TERN INRL TO FULL DUPLEX NOI{.

ENTEB STUDENT NUNBER : 4
ENTEB PRSSI{ORD : (cr>
STRRTING RT: 1?;20:15
PBOCT0B? (V)ES, (N)0 : I
STUDENTa: 4 lS RURILRBLE FOR PB0CTOB|NG.
GENERRTE TEST ON UNIT 1 (V)ES,(N)O? : Y
TEST GENEBRTED 0N UNIT: 1, flT TlÌîE: 17:20:19, QUESTIONS: S, 4, 3
OK TBRNSRCTION COIIPLETE.
END lN0 ñT: 1?:2O:?O

ENTEB STUDENT NUNBEB : 6
ENTEB PRSS]{ORD : <cr)
STRBT lNG RT : 1?:2O:?7
PBOCTOR? (Y)ES, (N)0 : I
STUDENT*: 6 lS RUÊILRBLE FOR PB0CTOBING.
GENEBRTE TEST 0N UN|T 1 (V)ES, (N)O? : V
TEST GENERRTED 0N UNIT: 1, ÊT TltlE: 17:20:34, QUEST|ONS: S, Z, 3
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OK TRRNSRCT¡ON COI1PLETE.
ENDING flT: 17:20:35

-- The messqges from wotching in
GENERRTE TEST 4 NRNE 4 I"IRITING RUR]LRBLE
GENERRTE TEST 6 I{BITINO RURILRBLE

ENTEB STUDENT NUNBEB : Tfl
ENTER PRSSI{OBD : <cr> -- l.lrong possword is rejected

ENTEB STUDENT NUÌ1BEB : tq
ENTEB PÊSSI{ORD : teposs

STRRT lN0 RT : 17:20:52
l.STRRT SESSt0N. 2.END SESSt0N.
3.EDIT STUDENT. 4.EDIT SYSTEN PRRRIIETERS.
5.NRRK TEST. 6.SEND TîESSROES.
T.NONITOR STUDENT. 8.EXIT TO TSO.
ENTER CHOICE==> : 7
ENTEB INSTRUCT0R PRSSI{ORD : instposs

STÊBT ING RT : 17:21:O2
<7.>1 L¡ST LOG FILE. <?,>2 TIRTCH STUDENT RCTIUITIES.
(7,>3 TURN OFF I{RTCHING. <7.>4 BETUBN TO NÊIN NENU.
ENTER CHOICE==> : 3 -- Turn off watching

TURN INO OFF TIRTCH INC.
ENDIN0 ÊT: 17:21:O8

<7. > I LIST LOG FILE. <7.>2 ]{RTCH STUDENT ÊCTlUITIES.
<7.>3 TUBN OFF ]{RTCHINO. <7.>4 RETUBN TO NRIN NENU.
ENTER CHOICE==> : 3 -- Do not ql lotu second turn off
HÊTCHINO IS RLBERDV OFF.
END ING ÊT : 17:21: 18

<?,>1 LIST LOG FILE. <7.>2 ]{RTCH STUDENT RCTIUITIES.
<7.>3 TUBN OFF ]{RTCHING. <7.>4 BETUBN TO NRIN }IENU.
ENTER CHOICE==> : <cr'> -- (cr) is ql lowed becquse the watching is of f

everg 5 seconds
0 5 4 3 0.000
05230.000

0.000 17:2O:2O
0.000 17:20:35
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I . STRRT SESS I ON. 2 . END SESS I ON,
3.EDIT STUDENT. 4.EDIT SVSTEN PRRRNETERS.
5.I1RBK TEST. 6.SEND flESSRGES.
T.NONITOR STUDENT. 8.EXIT TO TSO.
ENTEB CHOICE==> : 1

THIS IS R CONTINUÊTION OF LRST SESSION.
CURRENT TlllE lS: 17:22:O?
CUBRENT CUT-OFF TINE lS: f9:20:00
DO VOU ].¡ISH TO RLTEB CUT.OFF TINE? (V)ES, (N)O : N--
(C)0NTINUE LRST SESSION 0R STRRT R (N)E]{ ONE? : C--
TEST I SSUE CUT-OFF T INE l{ ILL BE: 19: 20:00
S1{ ITCH TEBI1 INRL TO FULL DUPLEX NOl{.

ENTER STUDENT NUNBER : 3
ENTEB PÊSSI{0BD :' <cr>
STRBT INC RT : 17:23:36
I{ÊNT TO UIEI{ VOUR CUBRENT COURSE STRNDINC? (V)ES, (N)O : 9
CURBENT UNIT: O, TEST P0INTS: 0.00, PBOCTOB P0INTS: 0.00, TERH PBOJECT:
TOTRL P0INTS: 0.00, LETTER GRÊDE:
PROCTOB? (V)ES, (N)0 : g
STUDENT*: 3 lS RURILRBLE FOB PBOCTOBING.
GENEBRTE TEST 0N UNIT 1 (Y)ES,(N)0? : g
TESTGENERRTED0NUNIT: 1, ñTTll'lE: 1?:23:36, QUESTIONS: 3, 1, 4
OK TBÊNSRCTION CONPLETE.
ENDING ÊT: l?:23:37

ENTER STUDENT NUNBEB : 3
ENTER PRSSI{OBD : <cr>
STRBT ING RT : 17:23:37
IIRNT T0 U|EIJ vOuB CURRENT COUBSE STRNDTNC? (y)ES, (N)0 : N
PR0CTOR? (V)ES,(N)O : <cr)
STUDENT*: 3 lS RURILRBLE FOB PBOCTOB|NG.
ÐO VOU I{RNT VOUR TEST (C)RNCELLED OB (P)BOCTORED? : P
FIBST PBOCTOR SELECTED, STUDENT*: I , NHIIE:
SECOND PBOCT0B SELECTED, STUDENT*: I , NRNE: STUDENT NFtlE 1

OK TBRNSRCTION CONPLETE.
END lllG ÊT: 17:23:38

Defqult is
Defqult is

"No"
"Cont i nue"

0.00, F INRL EXÊlt:
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ENTER STUDENT NUIIBEB : 3
ENTER PRSST¡OBD r (cr'>
STRRT ING RT : 1?:23:38
HRNT TO U¡EI{ VOUR CUBBENT COURSE STRNDING? (V)ES,(N)O : N

PROCTOR? (V)ES,(N)0 ; <cr>
STUDENT*: 3 IS RURILRBLE FOB PROCTORING.
VOU T1UST HÊUE VOUR CURRENT TEST PROCTORED BEFOBE PROCEEDING.
OK TBRNSRCTION CONPLETE.
END ING ÊT: 1?:23:38

ENTER STUDENT NUNBER : 1

ENTER PRSSIIORD : lposs
STRRTING RT: 17:23:39
IIRNT T0 VtEl{ VOUB CUBRENT C0UBSE STRNDTNG? (V)ES,(N)O : N

VOU HÊUE BEEN SELECTED T0 PROCTOR R TEST FOB STUDENT NUIIBEB: 3
STUDENT NflIIE:STUDENT NRNE 3
ENTER UN lT NUI1BER l{R ITTEN BV THE STUDENT : I
ENTER R QUESTION NUNBEB ]{RITÏEN BV THE STUDENT
ENTER R QUESTION NUNBER I{BITTEN BV THE STUDENT
ENTEB R QUESTION NUNBER ]{RITTEN BV THE STUDENT
STUDENT LIRS NOT ISSUED qUEST lON NUIIBEB: 7
ENTEB R qUESTION NUNBER ]{BITTEN BV THE STUDENT
STUDENT llñs NOT ISSUED QUEST lON NUIIBEB: I
ENTEB R QUESTION NUNBER ]{RITTEN BV THE STUDENT
(P )RSS, (C )oND I T I oNÊL PRSS, (B )ESTUDV?
PRSS BESULT ENTEBED.
PROCT0R? (V)ES,(N)o : u
STUDENT*: 1 lS RVRILRBLE FOR PROCTORING.
OK TRRNSRCTION COIIPLETE.
END ING ñT: 17:23:40

ENTEB STUDENT NUIIBER :

ENTER PRSS]{OBD : (cr)
STRBT ING RT : l7 :23:41
]{RNT TO U IEI{ VOUB CUBRENT
VOU HRUE BEEN SELECTED TO

STUDENT NÊIIE: STUDENT NRNE
ENTER UN IT NUNBER I{B ITTEN
STUDENT D ID NOT I{B ITE TEST
ENTER UN I T NUNBEB lIR ITTEN

I

c0uRsE STÊND I NG? (V )ES, (N )0 : N

PBOCTOR R TEST FOR STUDENT NUIIBEB: 3
3
BV THE STUDENT : 2
0N UNIT: 2

BV THE STUDENT : 2 -- 3 extnq triqls
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STUDENT D lD NOT lJR ITE TEST 0N UN tT: 2
ENTER UN lT NUNBEB l.lR ITTEN BV THE STUDENT : 4
STUDENT D ID NOT I{ß ITE TEST ON UN IT: 4
ENTEB UNIT NUNBER I{RITTEN BV THE STUDENT : 5
STUDENT D lD NOT l{R ITE TEST 0N UN tT: s
(P)Rss, (c)ONDlrlONRL PRss, (R)EsruDV? : p -- Do not accept, wrong guess
NOT RLLOI{ED TO PÊSS. NO RESULT ENTEBED.
OK TRRNSRCT I ON CONPLETE.
ENDING ÊT: l7:23:41

ENTEB STUDENT NUNBER : 8
ENTEB PRSS]{ORD : (cr>
STRRTING RT: 17:23:42
L¡RNT TO UIE],,I VOUB CUBBENT COURSE STRNDING? (V)ES, (N)O : N
vOu HRUE BEEN SELECTED T0 PBOCTOR R TEsr FOR sruDENT NUÌ1BER: 3
STUDENT NñI1E:STUDENT NRNE 3
ENTER UNIT NUNBER I{RITTEN BV THE STUDENT : I
ENTER R QUEsrlON NUNBER l{RlrrEN BV THE sruDENT :7 -- t{rong guess
STUDENT I^IRS NOT ISSUED QUEST ION NUIIBER: ?
ENTER R QUESTION NUNBEB I{BITTEN BV THE STUDENT : 8
STUDENT l{RS NOT ISSUED qUEST lON NU|IBEB: I
ENTER R QUEST lON NUI'1BER llR ITTEN BV THE STUDENT : 5
STUDENT l{RS NOT ISSUED QUEST 10N NUÌIBEB: s
(P )RSS, (C )OND I T I ONRL pÊSS, (R )ESTUDV? : c
NOT RLLOI{ED TO PRSS. NO BESULT ENTEBED.
OK TBRNSÊCTION CONPLETE.
ENDIN0 ffT: l7:23:42

ENTEB STUDENT NUNBEB : 8
ENTER PRSSI{OBD : (cr)
STRBT ING RT : 17:25:43
IIRNT TO UIEI{ VOUR CURRENT COUBSE STRNDING? (V)ES, (N)O : N
vOu HRUE BEEN SELECTED T0 PB0crOB R TEsr FOB sruDENT NUÌIBER: 3
STUDENT NÊI1E:STUDENT NRNE 3
ENTEB UNIT NUÌIBEB I{BITTEN BY THE STUDENT : (cr> -- Do not occept, no guess(P)RSS,(C)ONDtTIONRL PRSS,(ß)ESTUDV? : p
NOT RLLOI{ED TO PRSS. NO RESULT ENTERED.
OK TRRNSRCT I ON CONPLETE.
ENDIN0 ÊT: 17:25:43
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ENTER STUDENT NUNBER : 8
ENTER PRSS]{ORD : (cr>
STÊRTING RT: 1?:25:44
I{RNT TO U¡EI{ VOUR CUBRENT COURSE STRNDING? (V)ES,(N)O : N

YOU HRUE BEEN SELECTED TO PROCTOR R TEST FOR STUDENT NUÌIBEB:
STUDENT NÊllE:STUDENT NRHE 3
ENTER UNIT NUHBER ]{RITTEN BV THE STUDENT : <cr>
(P)RSS,(C)0NDtTt0NRL PRSS,(R)ESTUDV? : r
llRS QUEST lON NUÌIBER: 3 C0IIPLETED SUCCESSFULLV (V )ES, (N )0?
l{RS QUESTION NUNBEB: 1 CONPLETED SUCCESSFULLV (Y)ES,(N)0?
LIRS QUESTION NUIIBEB: 4 COIIPLETED SUCCESSFULLY (V)ES, (N)0?
PBOCTOB? (V)ES,(N)0 : g
STUDENTS: I lS RURILRBLE FOB PROCTORING.
OK TBRNSRCTION CONPLETE.
END ING ÊT: 17:25:44

ENTER STUDENT NUNBER : 3
ENTER PRSSLIOBD : (cr>
I{RNT TO UIEIJ VOUR CUBRENT COUBSE STRNDING? (Y)ES,(N)O : N
PBOCTOR? (V)ES,(N)0 : (cn)
STUDENT*: 3 15 RUÊ|LÊBLE FOB PROCTOR|NO.
VOU HRUE NOT CONPLETED 20 NINUTES OF BESTUDVINO TIT1E.
OK TBRNSRCTlON CONPLETE.
END ING flT: l7:25:44

ENTER STUDENT NUNBER : 7
ENTEB PRSS]{ORD : <cr>
STRBT lNc RT : 17:25:45
I{RNT TO UIEII VOUR CUBRENT COUBSE STRNDINO? (V)ES,(N)O : N
PROCTOB? (V)ES,(N)O : g
STUDENT*: 7 lS RURILRBLE FOB PROCTORING.
GENERRÏE TEST ON UNIT 1 (V)ES,(N)O? : g
TEST GENERRTED 0N UNIT: 1, ñT TIIIE: 1?:25:45, QUESTIONS:
OK TBRNSRCTION CONPLETE.
END ING ÊT: l?:25:46

ENTER STUDENT NUNBER : 7
ENTER PÊSSI{OBD : <cn>

:n
:V
:V

2, 3,
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STRBT lN0 RT : 17:28:46
I{RNT TO UIEIJ VOUB CUBRENT COUBSE STRNDINO? (V)ES,(N)O
PROCTOR? (V)ES, (N)0 : (cr)
STUDENT*: 7 lS RURILRBLE FOR PROCTORING.
DO VOU I,IÊNT VOUB TEST (C)RNCELLED OR (P)ROCTORED?
OK TRRNSRCT I ON CONPLETE.
END ING ÊT: 17:28:47

ENTER STUDENT NUNBER : 7
ENTEB PRSS]{0BD : (cr>
STRRT lN0 RT : l?:28:47
I{RNT TO VIEI{ VOUR CURRENT COUBSE STRNDINC? (V)ES, (N)O
PBOCTOR? (V)ES, (N)0 : (cn>
STUDENT*: 7 lS RURILRBLE FOR PROCT0RING.
VOU HRUE NOT CONPLETED 20 TîINUTES OF BESTUDYINO TINE.
OK,TBRNSRCTION CONPLETE.
ENDING ßT: 1?:28:48

ENTER STUDENT NUIIBEB : tq
ENTEB PÊSSI{0BD : taposs
STRRTING RT: l?:30:52
1 . STRBT SESS I ON. 2. END SESS I ON.
3.EDIT STUDENT. 4.EDIT SVSTEN PRBRI1ETERS.
s.T1RRK TEST. 6.SEND NESSRGES.
T.NONITOR STUDENT. 8.EXIT TO TSO.
ENTER CHOICE==> : I -- Betunn to mcntes

C:

:N

:N
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