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ABSTRACT

An eclucational timetabling design involves scheduling a number of tuples,

each consisting of a course, a location, an instructor and a class of students, to a

fixed number of tirneslots. There are many procedures available in the literatur-e basecl

on mathematical progranuning ancl graph theory. This work develops a prototype

computer-based support system for constructing timetables in Asian school system.

The developed software can be implemented in a desktop computer. The program

has been written with features to handle complicated situations, such as settings, ancl

multiple periods. A heuristic algorithm is proposed to allocate the course-instructor

pairs into the sets of rooms and timeslots, to avoicl the unnecessary clustering for

individual teaching workloacl. The system clescribecl in this work has been appliecl to

real school clata and is indicated to be an efficient ancl flexible tool for tirnetable

construction. Lfunitations of the system and recornmendations for further

funprovements are discussecl.
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Chapter 1

INTRODUCTION

Timetabling in an educational system is the development of a scheclule

bringing students, instructors, curriculum, materials, and space into a systematic

arrangement. It requires the resources in conformity with their availability in orcler to

generate an optirnal learning enviromnent. Effective tirnetabling is sometirnes

consiclered by rnany school timetablers to be the supreme trial of their management

skills. This study tries to investigate some of the timetabling problems from a

timetabler's point of view and to construct techniques that will reduce the burclen to

the educationai planner in timetable scheming. A database management systern

(DBMS) is used and the resuiting algorithm can be irnplemented in a desktop

computer. The sources of data are obtained frorn the schools in Hong Kong.

However, the methodology developed in this work can be apptied to other

institutions.

1.1 Some Background in School Timetabling

During the last three decacles, a great deal of research has aclclressecl in the

school tirnetabling problerns. One of the reasons is the continuai changing patteru in

education that results in the introduction of new couïses ancl options with cliverse

wolking patterns and facility requirements. Students are permittecl to have a much



greater variety of choices in theil selectecl areas. The result is that the tirnetables ar-e

become more complex.

A tirnetable typically describes a Course-Instructor-Time-Location allocation.

It is therefore characterized by the level of educational reguiations and the

complexities generated by the flexibility or rigidity in course, time and location

options. A typical educational timetabling problern can be describecl by a flow chart

or a graphic diagram of the dat¿base that consists of lines that rnay be single, forked

or dashed-dot forked, to show the relationship among various components. A single

line indicates a one-to-one relationship; forkecl line inclicates the 'many' sides of a

one-to-many or many-to-many relationship; dashed-dot forkecl line indicates the

possibility of weak 'many'relationships. The followings are two such moclels to

represent database schema of tirnetabling problerns.

Model A : A schema for team teaching in North America.

Different components in model A are connected in a single phase through the

single or forked lines, to exhibit the Course-Instructor-Time-Location relationshin.

Its objective is to provide

individuals to select the courses in

a non-conflicted environment so as to ailow

a flexible manner. The schema is clue to Townsend



[1991] that falls into model A category. This type of system is mostly ernployecl in

educational institutions such as Universities, Colleges, adult education training centers

and the high schools in north America.

Model B : A schema for teaching in Preset Group / Ciass

Model B applies to the situations where the course-curriculum is determined

first, which is followed by the assigrunent of teaching staff to specific course,

considering the availabilities of teaching locations and time siots. Eventually, the pre-

defined classes or group of students will be allocated to the combination. The

following graphic diagram describes the sequences of components.

Phase 1 -- Class (Coruse) - Inst¡uctor,
by group of senior adrninistrative staffs
or Prilcipal

Phase 2 -- Class-hrstructor-Time-Room,
by group of staffs or irlstmctors

It is a typical Grouped Class(course)-Insn'uctor-Time-Location rnoclel that

will require a different methodology than the previous one due to rnultiple phases.

This systern cofiuron in Asia leads to a closed environment durine school tirne for



both students and instructors. The sfucture is less flexibie. Each student group

customarily serves a one-to-one relationship to the teaching goup especiaily in the

higher fonns (grades). Most of the student timetables are compact that indicate there

is no gap during the school tirne except in the recesses and lunch time. Free periocls

rnay be offered in the upper grades. The whole system is rigid, courses are preset,

ancl choices are limitecl.

Brookes U9801 ancl De Werra [1985] have generalized the tirnetabling

process consisting of three distinct stages. The initial stage is called the Thinking

Stage. It involves descriptive clecision rnaking on the formulation of objective ancl the

determination of the requirecl curricular mandates for both instructors and gloups of

the stuclents. The second stage is callecl the Planning stage. It involves the actual

ailocation of the necessary teaching resoruces including staff, equipment and space.

Additionally, it verifies whether the constructed timetable can accornplish all the

preassigned requirernents in tenn of its feasibility and compatibility. The final stage is

called the Constructing stage. It generatos an irnperative procedure to produce the

final version of the timetables. Traditional timetabling problems as clescribecl in

Operations Research and computing literature generally refer to the second ancl final

stage of the above rnodels.

1."2 The Timetabling Problem

Any educational tirnetabüng problem involves scheduirng a number of

coiiections, each involving a class of students, an instluctor, a set of lecturing

material, a location and an interval of time. The basic process to create a valid

4



tirnetable is to designate these resources in such a way that no instructor, group of

stuclents ancl location are used more than once at any given interyal. It woulcl be

relatively easy if there were absence of any constraint. Many distinct algorithrns have

been developed which suggest practical solutions for some special cases while others

have never left the experirnental stage.

Numerous computer software packages, such as 'SCHOLA', 'INTEGA',

'MOSAIK', 'AU.ST.ER' [Junginger 1986] have been designed to meet the clifferent

needs and restrictions to the timetabling problems. others, such as 'SSSS', 'GASP',

'flex-mod', 'arena', etc., have claimed the capability of performing the scheduling

operation fDempsey 1983], along with the payroli and budgeting. However, none of

the packages can be successfully put into the Asian school system because they are

unable to satisfy their specific requirements. The above algorithms, according to

Model A structure, ate exclusively designed to generate a studying envirorunent to

students in which they can choose from various course options. ln addition, sorne of

them can only be run in the main frame computers. Most of the timetablers are not

computer professionals; thus construction of timetables by colnputer may become

too complex and is usually considered as an infeasible proposition. As a

consequence, fewer Asian schools have provided any computer capability to their

timetabling procedures.

1.3 The Objective

The rnotivation of this study arises from the idea that computer based

procedures will reduce the unnecessary rnan power being allocated to the rnanually



handled tirnetabling process in Asian school system. On the basis of the scherna in

Model B, the idea of Johnson's database management system [Johnson 1993] is

further extended ancl will be implernented to the existing timetabling environments. A

Heuristic procedure is developed to obtain a timetable with the prescribed priol

information. For example, a course is already assigned to an instructor due to lirnitecl

options. The computer based suppofi system will be used to allocate the

Class(Course)-Instructor pairs into the set of roorns and tirne slots. The prograrn is

written in a cotnmon cofirrercial language -- dBase III plus and dBase IV that rnay be

found iu most of the school computers. In addition, we wili consicler the following:

(1) To provide srnall perturbation cluring timetabling, a row and column rotaúon

rnethocl is innocluced to avoid the situation where the sarne course and

insfructor appear in the same location at the same time on a given clay. This

procedure will prevent the unnecessary clustering of individual teaching load.

(2) Perfonn the bookkeeping task by printing the individual class, insffuctor ancl

room scheclules, to alleviate the clerical burden.

1.4 Outline of This Thesis

The organization of this work is as follows. In chapter two, we review the

literature and describe the major issues, the modelings and their applications to

educational timetable planning. Chapter three provides a brief description to

Johnson's clatabase approach; its lirnitation will be examined through a case study.

Chapter four presents a general discussion of the formulation of our school

timetabling problems. A new database system inco¡porating a heuristic algorithrn is



innoduced. Detailecl characteristics of the computer program like data structures,

specifications and flow charts are presented in Chapter five. Finally, Chapter six

presents implementation and computational results, conclusions, topics for further

works, and recommendations.



/'\7 . -Cl:.apter 2

R.EVIEW OF' PAST RESEARCTI

The timetabling problem has been well studied in depth by researchers ancl

several relevant articles have appeared recently. An annotated bibliography that

covers the articles written before 1979 is found in Schmidt and Srohlein [1980], a

survey of timetabling that concentrate on anaiysis based on Graph Theory is founcl in

De Werra [1985] and a general report of computer timetabling development in

Gerrnany is in Junginger [1986]. Various rnodels and techniques have been developecl

that range from manual bookkeeping systems to those based on the computor

interactive system and artificial intelligence. A few achievecl success in constructing

school or university course tirnetables under various criteria, while others reportecl

discussions on merely theoretical solutions. This chapter pulpoïts to give a detailed

review of these tirnetabling designs. Their algoritluns used to construct tirnetables

can be classified into three rnain approaches.

(1) MathematicalPrograruning

(2) Graph Theory

(3) Computer interactive and heuristics design

Combinations of above methods have also been reported in the literature.

Methods relating to scheduling examinations are custornarily iclentified as separate

techniques to the usual timet¿bJing problems and will not be explored in this stucly.



2"1 Mathematical Frogramming

2.1.1 Two-step 0-l Integen Linear Programming Approach

A simple approach can be clescribed as a two-step process by cornbining the

basic Class (Course)-Instructor-period and Room scheduling rnodels without

inclucling all the constraints that may be presented in real case [Kang ancl White

19921. In the first step, class (course)-instructor pairs are schedulecl into a fixecl

number of periods, ancl in the second step ciassrooms are assignecl to courses at any

kth period. Exarnination tfunetabling problem is a typical example of the filst step.

Let there be a coilection of m classes (courses), i=r,2,..., ffi, n insfructors,

j=I,2,..., n; T cycles, each with p periods, k:I,2,..., p; q rooms, v=I,2,..., q; ancl

r¡¡ be the required number times the ith course is taught by jth instructor. At any Tth

curiculum cycle, X'jo = 1 if jth insÍ'uctor is assigned to ith class duling kth periocl a¡cl

X'ju = 0 otherwise. A curriculurn cycle is a general term referring the periocl of tirne

before the tirnetable repeats itself.

2.l.la class (course)-lnstructor-Feriod scheduling Model

^n:-.t-SilS.tlrtrt /L - L l . 2 ei¡r*Xi¡*
Lt.Lt.L/
,=l i=l t=l

or

DLILP

MøxZ=I>>p¡**X;¡*
t=l j=I É=1



Subject to
p

(1) \X,io < r,t, Vi, j
,t=r
tìL

(2) )Xar < 1, Vj,k
Ã

(3) f xao < t, Vi,k
j=l

(4) X¡r = [0,1]

Z.l.lb Room SchedulÍng Model

Subject to

(5)

(6)

(7)

The coefficient C¡¡¡ and C¡u, Pi¡¡ and P¡u refer to the associated cost or utility

preference that in kth period we schedule ith class (coulse) to jth instructol and then

ith class (course) to vth room. Constraints (2), and (3) enforce no ûrore than one

insffuctor to each ciass (course) that is being assigned at kth period, (5) ensures every

class (course) is assigned to some rooln while (6) ensures that any room having no

more than one class (course) in the same period. The number of required period

10

mq
MinZ=I>C¡,*X¡,

;-t .,-l

OI
nLq

MaxZ=>Ip¡u*X¡,
i=I v=l

ix,, = t, vi,
q

IX" .1, Vi,k

¡," = [0,1]



given by jth instructor to ith class (course) is governecl by (1). The remaining

constraints (4) and (7) signify the non-negativity property of the variables.

Howevet, in some educational institutions, the tirnetabling problern rnay be

defined in a different way. In these models, students who are taking exactly the same

course, are clefined as a group. De Werra [i985] and others formulate such a

problern as the following mathernatical prograrruning moclel. Let there be collections

of g groupS, S=1 ,2, ..., g, all students in each group G, taking the sarne courses; m

courses of one period each, i=1, 2, ..., m, course M¡ assignable to l; insf uctors in a

curriculum cycle of p period. The rnaximum number of instructors that can be

schedulecl at period k is denoted as Ur. Then we define X*=1 if an instructor of

course Mi is schecluled at any given period k and X*=0 otherwise.

2.l.lc Course-Period(Group) Scheduling Modet

Subject to

(8)

(e)

(10)

(11)

tnp
U¡n Z=Z\Cir - X*

j=l ,t=1

OI
ùtp

Møx Z=Llpi*. Xi*
i-t ,,-r

ixn =uo, vk
;-l

P

\X* = Ii, Vi
k=l

Jr,
)rXir < l, Vs,fr
ieG"

X* - [0,1]
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The cost C¡¡ or Pi¡ refers to the cost or utilify preference when course i is

assignecl to kth period. Constraints (8) ancl (9) ensure there are only l¡ instructors for

ith course in a cycle and the maximum number of course assigned in each periocl is

Ur. No more than one course is assigned to a group during a tfuneslot is enforcecl

by (10).

2.1"2 Lagrangian Relaxation Approach

ln an effort to reduce the consiclerably large nurnber of var.iables a¡cl

constraints generatecl by general integer linear prograrnming forrnulation, Laglangian

relaxation methocl has provided one of the best existing algorithrns for the tirnetabling

problern ancl its extensions have been usecl by many researchers for practical

application of course or room scheduling, o.g., Tripathy [19g0], Carter I19g6l. It

has enabled the solution of problems of practical size by incorporating parts of the

constraints into the objective function. We consicler the Course-Periocl lnodel as

an example, the relaxation is obtained by dualizing constraints (10) with non-

negative À¡.

L((Ji,X*) = Min ÉÉ C¡**X¡t+I¡;I(&-1)
i=C" k=l

= Min ËÉ (ci* +Li)ü*-Ir,
i=l ,t=1 iec"

subject to (8), (9), (11). Each elemenr of the vecror 1, is calted a Lagrangian

multiplier and represents a penalty for vioiating the corresponding constraint. The

values l"i are obtainecl with a subgraclient optimization method embedded into a

Branch and Bound proceclure [Fisher 1981]. The relaxation algorithrn produces a

:-1 t,_l

T2



better bound at each nodo, and further proves the relationship, Z(x) < L(ì",x) <z(x*)
where z(x) is the optimal solution ro rhe non-integer probiem (2.r.lc), L(}.,x) is the

optimal solution of the Lagrangian and z(x*) is the required optimal integer

solution to the original problem.

2.1.3 Goal Programming Approach

Linear programming problems are limited to a single objective. However on

occasion when preferences and priorities are inherent in the timetabling problern, Goal

prograruning may be appropriate technique upon which to base a schecluling

algorithrn [Harwood and Lawless, 1975]. Since the problem is funclamentally an

assignment-type problem, the associatecl goal program with 0-l variables will be an

obvious forrnulation.

In course-Period (Group) moder, there are m courses, each course i
assignable to l¡instructors; g groups of stuclents, and a totai of p periods in a cycle.

The total number of instructors which can be scheduled at period k, can range ñ.om a

tninirnum of L¡ to a Maximum of U¡. For a particular group, the courses schedulecl

will not exceed a particular number in a given period range. d-, d* represent

deviational variabies indicating unclerutilization and overutilization. The obiective

function in this case is:

uin T.I,Wm (rt, + ctÐ*Wzn (di)+Wzn (d{)+W+n (di,)
;-l t,-l

Subject to

(12)
P

IX* + dr,- dI= t,, Ví,
,(=l
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( 13)

(r4)

(15)

(16)

(17)
>0

According to the goal programtning literature, each goal is assignecl a weight,

W¡, corrosponding with respective goals'preference. Consn'aint (12) elforces the

nurnber of ith targeted course in acycle, thus dri- and dri* are minimizecl. In (13) ancl

(14), d21,' , and d¡t* are rninimized so as to provicle a range for possibie entry in each

periocl. cla¡* is minimized in (15) to avoid student-compactness appear.ecl in a clesirecl

interval Kp. A system constraint (16) assures not more than one course is assigned to

a group at a tirne.

2.1.4 Quadratic Assignment Approach

The tilnetabling problem, occasionaliy ernploys a different procedure refenecl

as the Quaclratic assignmenr probrem (eAp) [Ferrand and Roy, 19g5]. eAp is not

only nonlinear but also not unimodal. This results in a computationally clifficult

problern to solve than its linear counterpart. Nevertheless, the design is obligatecl to

minirnize the cost by eluding different resources to share the same facility

simultaneously. An example will be the Examination (Course)-Time formulation

[Lofi and cerueny, 1991]. Let there be a group of m examinations (courses),

\X'r + drr- dlo- Lr, Vk,
;-l

dio+ drr - d{o =Uo- Lr, Vi,
P

IX* + di,- cÇ,=[J;*, Vi,
keKp

)x* < t, vk,
,'-l

¡ = [0,1]

d;, di,, drr, dln, d, o, dlo, di,, dl,
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i=7,2,..., m, i+ i'; p days k=1, 2, ...,p, each rïlay assign a maximur of U¡ nurnber of

exatninations (courses); Di,' =1 if ith and i' th examinations (courses) are scheduled in

the same day; X¡¡ =1 when ith exarnination (course) is assigned to kth cìay, and

X* = 0 otherwise. Then the formulation is given as:

Min Z = +ÉÉ C¡¡,* X¡r*X¡,r
L i=l k=I

subject to

(1s) f,X,o = 1, Ví,
r="r'^ 

"

(19) f X,o< tLo, Vk,
Ã

(20) X¡r. -f Xt * 1 2- D¡¡, , yi,i' ,yk, i* i'
(21) ¡,,, = [0,1]

The coefficient Cii' in the objective function refers to realtzalon of a penalty

cost when examinations (courses) i, i'are scheduleclin the same clay. Constraint (lg)

ensures that each exatnination (course) is scheduled to only one day. The max¡nurn

entry per day is enforcecl by (19), (20) which prevent the conflict examination

(course) pairs schecluled in same dav.

2.2 Graph Theoretic Approach

Many scheduling problems are concerned with the arrangement of events;

each requiring the same cluration of time, subject to the conclitions that certain events

Inay or may not take place concurrently so that total elapsecl tilne is rninirnizecl. Sorne

15



of these tirnetabling problems rnay involve a conflict of resources. It is well known

that such problems can be expressed in tenns of graphs. Sûucturally, the timetabLing

can be conceptuaiized as a bipartite rnultigraph in graph theory which consisting of

two sets of vertices, one set for the courses (or groups of stuclents) ancl one set for

the insfiuctols [Woocl, 19691, [Salazar and Oakford,1974].

2.2.1 Edge Coloring

consider a school has n instructors: Tt,Tz,...,Tu and m classes (courses):

Ct, C2,..., C*. which requires the instructor T¡ to teach class C¡ for r¡¡ th periocl. The

problern can be formulated as a graph theoretic model in terms of a rnultigraph

G=(C,T,E). Vertices T¡ and C: a." joined by parallel edges r¡¡. If each period

corresponcls to a color, the problem consists in finding an assignment of one among p

colors to each edge of G such that no two adjacent eclges have the same color. It is

an iinportant technique in terms of Edge-coloring in bipartite multigraph.

A basic forrnulation of the Class(Course)-lnstructor model can be clescribed in

the forrn proposed by De Werra [1985]. His iclea relies on concepts in network flows

and graphs. The objective function is ignored as the timetabling problem requir-es a

feasible solution to the existing constraints. Let there be m classes (course),

i=I,2,..., ln; n instructors, j=1, 2, ..., D., T curriculum cycles, each with p periocls,

k=r,2,..., p. There exists a requirement matrix R=(rij), where r¡¡ is the requirecl

nurnber of times by which ith class (course) is taught by jth instructor

ps-,
) ,^ijk = fij, VI, I
-

(22)

T6



Ùt

(23\ YY,".<l Y;b
YJ,l /' tt\LJ^ - 

rt vJ)lt

i=l

(24\ S 
",". 

a, Y; r.
\"r./ L^^.¿- 

- 
12 Vl)N

;-l
J_'

m

05\ ) r,, = u. Vt\-"/ H vJ

i=l
Ìt

06\ \-\Lv) Irt',¡ = p, Vi
;-l

/^- \l¿/) X¡r=[0,1]

The constraints (22), (23), (24), and (21) is sirnilar ro (1) ro (4). The

constraints (25) and (26) enforce a timetable can always be consfluctecl in a p periocl

cycle, providing the largest numbers of classes; and the total nurnber of insfiuctors

are smaller than p. AlSo, Xi¡p=l if some edge (c¡, t¡) obtains color k ancl X;¡¡-0

otherwise.

In De Werra's paper, classes involving consecutive periods or requiring special

rooms are characterized by preassignment. Thus X¡¡¡ =1 if instructor t¡ is assignecl to

course ci at kth period for an instructor that is not a preassignment. The tilnetable

consû'aints are:

(28) f x,,o 
= 
,*, vj,k

Ã
(29) f ,Xur < b¡r, Vi,k

Ã
(30) \x,ir < r,,, Vj,k

,t=l

(31) r,j =r,j -frro
k=t

b* =1 if ci is available and not preassigned at period k, or 0 otherwise.

cjr =1 if t¡ is available and not preassigned at period k, or 0 otherwise
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rijr =1 if there is a preassignment meeting of class c¡ ancl t¡ at periocl k, or 0

otherwise.

r'u = the required number for ith class (course) rneet jth instructor that is not a

preassigrunent.

For some special cases it can be decided whether such a timetable exists or

not. It has in fact been shown that the problem of finding whether a solution exists,

is NP-cornplete fEven, Itai and Shamir, 1976]. However, the central idea is the

foundation to other combinatorial formulation of the timetabling problerns.

White and Wong [1988] further cornbine the room cupacity and stuclent

enrollment factor into the fonnulation Let there also be q rooms, V=l, 2, ..., q and

two vectors, E, an m-vector whose ith element is the enrollment in class i ancl C, a q

vector whose ith element gives the capacity of the room. The problem is to clecicle

whether there is a meeting function

S = {X¡;¡"}:{ 1,...,m}x{ 1,...,n}x{ 1,...,p}x{ 1,...,q} _+ {0,1}

where X'j* = 1 if ancl only if jth insffuctor moets ith classes in qth room cluring kth

period, such that

(32) É,É,t*"= ri¡,ví,j
r="tfr"'-

(33) f x,¡0,<1, yi,k,v
Ã

(34) ix,io,<l, yj,k,v
i=l

(35) f X,io,<t, vi, j,k
v=1

(36) ÉÉ Ei*xi¡rn=ÉÉ ci*x4ru,yi,v
;-t t,-l/-r ^-¡ I=l ñ=l
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The constraints (32) (33) and (34) bear rhe same meaning as n (22), (23) and

(24). The constraint (35) enforces that each instructor-period-class occupies at most

one room. Constraint (36) specifies that all rooms should be large enough to contain

the classes scheduled into them.

2.2"2 Vertex (Node) Coloring

Graph theory has been apphed in assigning a set of events, e.g., courses or

examinations to a fixed number of periods, the target is to rninimize the total nurnbel

of student conflicts; or to make assignrnents to minimize the nurnber of periods uncler

the rest¡iction that no conflicts occur. The vertices (nodes) of the graph are used to

represent the events, and a pair of vertices with conflicting resource are joined by an

undirected edge. The tirnetabling problem can be formulated as a graph theoletic

rnodel in terms of Vertex (Node) Coloring. A solution of this fonn is called Conflict-

free assignment. This kind of forrnulation is extensively adopted in Exarnination-

Period problem that is prirnarily an analog to the course-period problem, e.g.

Barham and Westwood [1978], Dowsland [1990]. Periocls in Course tirnerabline

are often overlapped and have varying lengths. If a practical course tirnetabling

problern requires a conflict-fi'ee schedule in uniforrn tirne periods and with probably

shorter total time committed, an examination tirnetabling algorithm can be usecl

fCarter, 1986].

A rninirnum vertex coloring algorithm is a methocl to allocate colors to the

vertices such that no two adjacent vertices can have the same color, two edges being

t9



adjacent if they stem frorn the same vertices in the graph. The determination of the

rninfunurn number of time-periods required for the schedule is therefore the same as

finding the minimum number of colors requirecl for the graph. This unique integer, 1
(G), is known as the nocle-chromatic number of the graph, G, or sirnply the

chrornatic number. It is subsequently known rhat it is NP-hard lKary lgjy] to solve

this type of coloring problem within a ratio r >2. Furthermore, no polynornial tirne

algorithm is known which solves the coloring problern within any fixecl ratio r. For

large random graphs, Grimmett and McDiarmi d ll97 5l have shown that rnost graph

coloring heuristic can use at most 2y colors that is sufficient to fincl conflict-free

schedules. If the number of periods p is much larger than y, the problem of assigning

p conflict-free periods becomes relatively easy. Many researchers ancl rnathematicians

have proposed various algorithms in finding the y, but the number is not guara¡teed

to be a minimum. A general survey of graph coloring algorithms can be founcl in

Carter [1986], Arani and Lotfi t19S9l.

2.3 Computer Interactive and Heuristic Methods

Tirnetabling has frequently been described as " The art of the possible " fSalt,

79181, which implies that fincting a feasible solution rather than possessing an optfunal

solution may become its main goal. As in rnost realistic situation, there is not any

overriding objective that rnust be optirnized to the exclusion of all else. Rather there

are numerous flexible goals that are usually seen as clesirable ends rather than

critically important objectives. A computer solution perrnits flexibitity and suggests a

better indication of how resources are utilized but it rnay not provicle the best optirnal
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results. Accounts of some of this research are provided in Almond [ 1965], Lions

119671, Aust [1976], Papoulias [1979], serim [19g3], Loo, Goh and ong [19g5],

Glassey and Mizrach [1936].

The heuristic approachos can be described as assigrunent algorithms, of which

most of their selection ruies are deterministic. The algorithrn first star-ts with a blank

timetable and makes class-insftuctor assignments to satisfy complex conclitions. It

will exarnine all the hard and soft constraints to achieve a solution, and then reassisn

classes accordingly to resolve the difficulties in order to obtain better allocation.

Sometimes, a reserved time slot that causes difficulties in an allocation process will be

relaxed to obtain a possible solution, and to rnodify other soft constraints in the input

clata file if necessary. The torms hard consfraints or critical conflicts are referrecl to

sotne activities with cofftmon resources that are generally not acceptable under any

circumstances, e.g., the requiring of participants to be in two places sirnultaneously.

The soft constraints or non-critical conflicts are those ciashes which one woulcl like to

avoid; depending on the exact conditions of time ancl locations, they are of local

origin and rnay vary greatly. Tirnetables that satisfy ail the hard consffaints are called

feasible timetables.

ln early sixties, moderate achievements have been reportecl on such

programs. One of the rnajor probierns is to decicle when an assignment is being

entered which makes the completion of the timetable ahnost irnpossible. In De Gans

u9811 paper, three deterministic heuristic strategies are suggested.

1) One-pass procedure - rnethods that assign requirements in a perrnanent way,

which means that no assignment will be withdrawn. If a requirement cannot

be assigned it will be skipped
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2) N-step Backtracking procedure -- assignment procedure continues until an

infeasible element turns out, as many assignments as necessary are committed

in reverse order of scheduling to find an assignment for the conflicting one.

Thereafter the scheduling process continues, extending to an enlarged set of

non-assigned requirements.

Reassignment procedure -- methods in which as soon as the next requirement

turns out to be infeasible, one or more assigned requirements are reassignecl to

create a feasible assignment for the conflicting one, so that the number of

assigned requirernents will not be increased.

There is no conclusive test to measure which strategy will generate the best

result. Using One-pass procedure will not have a complete schedule since an

infeasibility may arise. On the other hand, if the final number of infeasibilities is in a

tolerance range, the proceclure will be very effective and time saving. Both N-Step

Backtracking ancl Reassignment procedures are very expensive in computer time ancl

data storage to obtain a feasible schedule. The latter rnostly demand aclditional

reassignment procedures which require another heuristic to cover less explicit

consffaint.

The interactive prograrns essentially perforrn the hand computations of

consffucting a timetable fFerland and Roy, lgïz), [white ancl vy'ong, 19gg],

[Chahal and De Wena, 1989]. It can be used interactively by the decision rnaker who

considers the constraints and objectives not directly built into the moclel. The systems

are usuaily composed of two phases. Users will initially prepare a database ilr the

batch-oriented phase and then rnodify the database that is created earlier, in the

?\
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interactive phase. In real-world situations, an interactive algorithm consists of a

rnathematical or heuristic design in the final phase. This helps to prevent a complete

rerun of the algorithrn with updated information that woulcl generate a new timetable

entirely different from the previous result due to the last minute chanses.

2"4 Timetabling in Practice

Throughout the period of growth in the educational system, many researchers

have contributed their efforts to the tirnetabling problerns. Most of the published

Iiterature is concerned with applying the tilnetabling algorithms to the real worlcl

problems, for exarnple Busarn Lr967l, Brittan and Farley Llgi rl, winters Llgi rl,
Loo, Goh and Ong [1985], Sabin ancl Winter t19861.

2.4.1 Earlier Approaches

The computer has been found as an obligatory element in neariy all automatecl

tirnetabling systems and its performance is intensely affected by the devices at hancl.

Timetabling problems using computer programs have been discussed in the early

sixties; however their algorithms'formulations were obstructed by the limitations of

data storage space and the cost of computer time. Most of the programs developecl

are intimately related to the simulating manual methocls in school problems,

Appleby, Blake and Newmanllg6ll and layout design as in Lewis t196ll. The rerm

layout is used to recapitulate the specification in a certain curriculurn for a gr-oup of

students showing the subjects to be taught at a given cycle (time period).



The earliest mathematical framework introducecl by Gotlieb 11962l ar rhe

1962 Munich IFIP Congress reviews clissimilar availability conditions. His perception

has influenced most of the research in analyticai aspect of the tirnetabling problern.

The tenninology in his problern formulation is based upon set ancl graph theory to

initiate the availability array. A complete availability array can be describecl as a set of

two dirnensional tabies, with factors of clifferent level across each row and column.

Separate availability arrays are maintained to speed up checks on the reacliness of

various insffuctors and courses. Room factors are not incorporatecl in the main array.

This algorithtn cletnands significant cornputing tirne ancl data storage space. Cornplex

situation is ignored and a sirnple situation with nine instructors, nine classes, nine

hours and the requirements that each instructor meet each class once is exhibitecl.

A theoretical extension in Csfuna and Gotlieb U9641 further clevelops the

necessary and sufficient condition for the earlier moclel [Gotlieb, 1962] inclucling the

non-conflicting mode. Heuristic approach with look-ahead feature is added into

Gotlieb algorithm. The probiern rnust first break down into daily problerns to leduce

computation time. Conflicts are avoided where conceivable by careful checks before

the data is inserted, to ensure that they will not occuï. Lions L19671rnodifies the

above algorithrn into a two-phased approach by incorporating the Hungarian methocl

to Inanage lunch break, room assignments and other special requirement. When a

conflict cannot be avoided, the initial consffaints are removed progressively until the

difficulty is elirninated.

Barraclough [1965] outlines another rnethod by employing two-dirnensional

arrays for instructor, class room avaiiability, and for the rnain timetable itself.

Problems concerned with consecutive periocls in school, e.g., Double periocìs are
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heeded. When Conflicts do occur, they will be removed in the existing partial

tilnetable. The displaced enffies are storecl for the subsequent assignrnent either in the

normal way or by interchanging other entries to permit the insertion of those

clisplaced. This aigorithrn does not readily yield information about which requir.e-

lnents are likely to schedule with difficulties. It also suggests an earlier schernatic

prototype in course selection by set partitioning with a bound when r chosen subiects

are selectecl from a total of n subjects, with r< n and n < 13.

Idea of three-dfunensional Boolean an'ay is first implemented in Almoncl

119651to a university timetable problern. Her assignment heuristic algorithm uses

three two-climensional anays (see Figure 3) to forrn the three rectangular faces of the

timetable structure, and each tirnetable is storecl as a two-dimensionai arrav showins

the status of every requirement at each periocl.

Time)

Figure 3, A Three Dimensional Boorean Array, Almond tl96sl

A class requirement matrLx whose elements give the number of periods an

instructor meets a class. The instructor requirement matrix contains Boolean element

to the availability of an instructor in a particular time interval. Timetables are ser our

Face? Instructor Availability
(Instructor x Tirne)

Class

Requirement
Face 1
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initialiy for each department in which courses for each class are designed, ancl then

they are amalgarnated to form the master timetable for the faculty. Availability ancl

tirne preference of the instructors are not exaÍúned ancl the prograrn may run into an

infinite unclosed loop. In Almond U9691, a modification of her earlier model is

illustrated by shrinking the clata storage facility, evaluating priority of the non-

conflict constaints and enhancing the final layout. The timetable shucture can

accommodate minor changes from year to year that rnay inciude staff changes. A

similar problern is studied by Selim [1983] in which an algorithm simila¡ ro Almoncl's

heuristic is proposed. His algorithm creates course ancl insffuctor timetables in a

small store computer with saving storage space as its prime tatget. Nevertheless the

problerns of conflicting course and unassigned class are still unresolvecl.

The two-phased heuristic approach in Papoulias [1979] is clesigned ro tackle

cornplicated tirnetabling situation like settings and multiple periods in the assignment-

to-days problems. It provides a total period balance for meclium size schools in the

range of (N+el), where 0 < el < 10, ancl N is the number of periods over the week

clividecl by the number of days. It shows partial success and problerns arose when the

daily preassignment situations become clominant.

2.4.2 The Operations Research Approach

We now discuss the problerns associated with irnplementation of tirnetabling

methods developed through various disciplines of operations research. This section

presents a brief review of their applications which are dividecl into three groups,

namely (a) Mathernatical Programming and pure Coloring Approach, (b) Network
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Flow Analysis,

been extencled,

Computer Simulation Approach. Some of their findings have

varying degrees of success to the timetabling problerns.

2.4.2a Mathematical Programming and pure coloring approach

Modeling the problern as an integer programming problem has not been

palticularly successful in Lawrie [1969], Akkoyunru Ug73\ An integer

programming formulation first exploited in Lawrie's paper is usecl for solving

problerns expressed with iayouts design by Lewis 119611. It admits classes of one

period's cluration but allows setting through the use of year group layouts. The

problem does not add¡ess the case for those classes that occur at fixed time ancl

require a block of consecutive periocls. An ad hoc rounding proceclure is acloptecl to

obtain the approxilnate integer solution. Aust [1976] further extends Lawrie's iclea

in a three-st¿8e conceptual moclel with ernphasis on the clecision factors of breaks

and feasibility. When breaks turn up, an funprovement algorithm is used to reduce

infeasibilities by interchanging entries within tirnetables. The design presumes every

subject and insfructor availability in each time segment to be consranl

The intimidating numbers of variables and consffaints in the analytical

approach often generatepracttcal difficulties during their problerns'forrnulations. In

an effort to reduce the cornplexity, researchers have suggestecl several different

decornposition possibilities which rnay allow the resources to be perused i¡ separate

phases or stages. The phases of faculty rnember or instructor assigrunent ancl the

course scheduling problems are well documented in different areas. Harwood and

Lawless lI975J focus upon the clevelopment of rnathematical constraints for various

(c)

with
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faculty membets'requests in a small department. They enhance the rnixecl-integer

goal prograrruning technique by aclclressing the priority of teaching loacl, the time

component to thefu assignment of teaching schedules. The objective attempts to

sacrifice the rninirnum cost according to the suggestecl priority levels given by the

clecision makers. AIl class times are assumed fixed in advance of the assignment.

Shih and Sullivan LI971l advocate a two-stage binary optirnization rnoclel

where multiperiocl course scheduling is applied. The procedure in the first stage is to

assign faculty tnember to course, followecl by assigning tirneslot to classes in the

second stage. Weight is allocated to faculty member to reflect the degree of

familiarity with a given course, educational background, resealch interest ancl

experience. Their objective is to rnaxirnize faoulty mernbers' utilities for their tfune,

subject to the constraints that limit the number of courses and sections offerecl during

a particular tilne. It focuses on the capacity of capturing sorne dynamic aspects of

teaching anclresearch activities; nonetheless preferential depenclence between

schedules in adjacent terms is being ignored. They assume no class times should be

fixed in advance. When the faculty member assigns utilities to the courses in a

schedule, it turns out to be a problem since the¡e is no prior knowleclge on what the

schedules in adjacent terms would be. In McClure and Wells [1984], rhey make use

of a single period model which allow faculty members to assign utility values to a list

of preset feasible schedules. The objective is to maximize the faculty utilities to the

present schedules instead of the courses. However, both attempts are conductecl in a

relatively small scale with partial success.

Barharn and Westwood [1978] establish their pure coloring algorithm for

tirnetabling course under an elective system. The problem involves a small group of
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students in a business school; each student is required to select five to six courses.

Options are first scheduled into groups before the stâft of the selection process.

Their strategy is to builcl a conflict-free scheclule based on first r out of n choices ancl

the rernaining options requiring adjustment. The proposed algorithm is a "largest

degree flust; fill from top" rnethod. Each individual chooses the first four couïses

from each group, then acljusts his or her fifth and sixth options where necessary.

Subsequently, Tripathy [1980] develops some results based on the Barham

and Westwoocl data. His frarnework uses a binary integer programming to maxirnize

the desirability of different instructors. h'oblern is solved by Lagrangian relaxation

algorithrn with a subgradient optirnization approach, namely out-of-kilter algorithrn.

Theresultpresents a different interpretation to the original idea. Tripathy t198al

tnakes a second attetnpt to solve a graduate course scheduling problern using a

sfunilar technique. His central idea involves finding a conflict-free course scheclule for

a one-year graduate program. Subgradient methocl is used first, then a branch ancl

bound proceclure is utilized to generate the solution. It shows partial success ancl

requires further research. In both cases, the numbers of constraints and variables

become recalcitrantly large when they are expressed mathematically. In an effort to

obtain feasible solutions, Tripathy tries to identify special groups of students who ar-e

in the same sfealn or specializaíon. The ctifficulties also force hirn to define

grouping operations for subjects and rooms with similar atftibutes.

Any timetabling system will guarantee that there ale enough rooms of

appropriate size to hold all the classes at all tirne periods. Recently, several classroom

assignment algorithrns have appeared seeking out an acceptable room for each class at

a specifiecl tirne interval. Gosselin and Truchon [1986] have synthesizecl the
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optimization model to minimize the penalty cost in a daily classroom allocation

problern. Rooms in a large building at Universite'Laval are grouped into clifferent

categories. It resembles a fransportation problem with a bipartite graph sÍucture.

Rooms are assigned by an automated procedure to the requests on a first corne fir-st

served basis, and a backtrack systern is used to monitor the infeasible entry.

Geometric penalty cost has been set to those that either clepafts from the requestecl

rooms, or assigned to other fictitious rooms.

Glassey and Mizrach Ii986] propose a 0-1 classic linear optimization rnodel in

their class to room problem. In the moclel, the objective is clesigned to minimi ze the

total cost incurred from empty seats, ffaveled distance, and unclerutilized facilities in

a university. This cost function demonstrates a more realistic juclgrnent than that

emphasizes only on the penalty values of unoccupied seats. An approxirnate solution

is procured by Greedy algorithrn with look-aheacl features. The heuristic is founclecl

on the idea of "Solve the hardest rernaining problern next". It will ailot the highest

ratio of unscheduiecl classes to vacant rooms; the rnechanisrn will continue with

classes in order of decreasing size or interchange the assigrunent ofleast cost from the

currently vacant rooms. within each tirne slot, they try exchanges of up to three

classes concurrently. Cost is estimated in form of C(r-c)/("Ji), where r is the

room size; c is the class size with r ) c, ancl n is the number of vacant roorns

containing at least as many seats as the class enrollment. C, is the cost parameter

where 0 < C <100, depends on the cost of extra seats. However, the time domain is

not considerecl as a decision variable and the algoritiuns fail to deal with the lar ee

number of nonstandarcl classes.
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2.4.2b Network Flow Analvsis

It is prevalent to model a tirnetabling problern as a network flow structure.

The advantage of this concept is its unilnodular forrn. This signifies that any

intermediate or optimal solution will be naturally integer-valuecl, whilst the lower ancl

upper bouncls in the constraints are integer-valued. Dyer and Muivey [1976] first

devise their multiperiod rnodel in this underlying sfucture, and solve it successfully by

an information systeln. The study addresses to the clifficulties of assigning faculty

metnbers to specific classes, course sections and other activities in a graduate school.

These model constraints ensure that the needed numbers of sections of each course

are taught and it has an upper bound on the number of course sections in each faculty

rnernber's teaching ioad.

Bloomfielcl and McSharry ll979l recapitulate a two-stage heuristic scheduling

mechanism as an extension of Dyer and Mulvey's idea. In the heart of the systern is a

nefwork framework with emphasis on faculty preferences rather than on stuclent

needs. It is obviously an exclusive design to their own faculty. In their ffust stage,

each ciass section will have an approximate position reserved in a large category in

the cross-procluct space of days, tirnes and room types. The corresponding section

will be refined to the specific tirne, roorns within each category in the next stage.

Mulvey U9821 places special ernphasis on the inherent network sûucture to the basic

course scheduiing probiem. A linear prograruning formulation is usecl to maximize

the utilization of classroom space when assigning room into fixed or variecl tirne slots.

The rnodel does not stress fully on the issue of classloom and tfune slot availability.

His approach is not feasible in a large practical problern. Cornplexity in the realistic
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model is recluced through a man-rrachine interactive solution, however, its final

solution requires manual adjustment and does not achieve satisfactory

funplementation.

Another computer interactive system basecl on network flows is proposed by

Chahal ancl De Werra [1989]. A decision suppofi system is clesigned to clevelop

feasible tirnetables in an adult training school with three classes. It allows clifferent

instructors to give lessons on the same topic to the same class. The algorithrn

provides a fairly good solution with some manual adjustments in the final phase. In

Dinkel, Mote and Venkatalarnanan t19891 pure network rnodel, it higtrlights on the

body of faculty, course, classrooms and tirne of day. Penalty structuïes are set from

faculty and subject nocle to room ancl time in the objective constraints. The target is

to ninirnize the relative weights that are assignecl to the objective function

components to reflect the preferences of the decision maker. Difficulty arises when

an instructor is allowed to select courses with preference on class ancl tirne. This

results in overstatement of enrollment in atternpting to captue a larger or more

preferred room.

Carter t19891 successfully solved a weekly classroom assignment problern

basecl on Lagrangian Relaxation technique. The original problem is first clecornposecl

into fourteen subproblems, each represents a block of a day to keep the number of

vaÏiables and constraints in a reasonable amount. The model is similar to that of

Mulvey [1982] only except the subproblern has a network sfucture. At each

iteration, the network will be penalizecl to account for infeasibilities. An amelioratecl

cost function founded in Glassey and Mizrach t19861 with additional factors, such as

)L



room's preference, non-standard timeslots and room fragmentation, are also taken

into account.

2.4.2c Computer Simulation Approach

Simulation is a technique that has long been an irnportant tooi of the clecision

makers in operations research studies. It can be refer¡ed also as a controllecl

statistical sarnpling technique for estimating the performance of cornplex stochastic

systorns when analytical moclels may not suffice. Recently, there has been

considerable interest in the use Monte Carlo scheme called simulatecl annealing as an

optirnization technique in timetabling problem. Its grounclwork is based on physics of

annealing where at high temperature a collection of hot vibrating atoms is free to

move around with random displacements until cootng clown. The assignment

process becoming st¿ble if the probability of the atom reaches a predefinecl selected

value known as the temperature parameter, which would decrease the probability as

the process progresses. After several successful pennutations the temperatlrle is

decreased by a coolin ETate.

In tirnetabling problern, the phenomenon of atom displacernent is simulated as

an assignment of course and insfuctor to each cell of a timetabie. An initial scheclule

is created by scheduling the timetable elements in a randomly chosen periocl. Both the

furitiai costs Co and temperature To are computed. The cost is used to reflect the

quality of the timetable, while the temperature is used to controi the likeiihood of an

increase in cost. This approach employs a simple swapping mechanism on the feasible

solution set with predefined neighborhood structure. A feasibie solution is exchansecl
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for irnprovement by swapping from the current position to a randornly selectecl

neighbor. New lnovement will be rnade if a better solution is obtained, otherwise the

movement will be only accepted according to the predetermined probability

distribution. Generally, the Boltzmann distribution is used. A negative Âc inclicates

that a lower cost is found; if Âc is positive, a change for the worse of rnagnitucle Âc

wilt be accepted oniy with probability 
"-Aclt. 

The rate at which t is reduced is critical

to the success of the method and is known as the cooiing schedule. This mechanisrn

will be tenninated either when there is no further irnprovement or a defined T value is

reachecl.

Eglese and Rand tl9871 employ the irnprovement method using annealing

algorithrn to formulate an assignrnent model in which the objective is one of

minimizing disappointrnent. Dowsland t19901 irnplemented the unclerlying tech¡ique

in a university by rninirnizing the single objective of stuclent clisappointrnent in the

optional course selection at the final year. The stuclents are perrnitted to select the

courses at the beginning with no resffiction, then the options are rescheclulecl into six

independent groups with less inter-group conflict after the frnal iterations.

Educational flexibility rnay be reduced since the students are selecting their.options

from each of the defined groups to rninimize the clashes. Abrarnson Il991l applies

the sequential algorithrn to a timetable scheduling of course ancl instructor in a high

school with prornising result. The structure is further extended into a rnoclifiecl

plototype with parallel algorithrn which rnay speed up the proceclure but its

perfonnance obligates further research work.

Neveltheless, thete is a common phenomenon for most of the simulated

annealing designs of which their algorithrns fully rely on a random set of
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peûnutations. It may not guarantee that the true minilnum cost value is founcl, or'

that two different annealing runs will yield similar solution. In acldition, the annealing

algor-ithms generally provide a shorter algorithm but they show exponential tirne

complexity as the numbers of factors increase.

2.4.3 Models in the Nineties

Toward the end of eighties, there is probably no fielcl advancing rnore rapiclly

than the computer industry. Both computer systems and specialized software

packages have been developed enormousiy. Some hardwares, e.g., Workstations,

have been designed for intensive data processing needs and retain the potential to take

over the roles ffaditionally held by costly mainframes in business and acadernic

computing. This kind of evoiution has furnished the environment for the researchers

to cliversify their studies in timetabling problems. They range from the simple

database management system to artificial intelligence. Dhar and Ranganathan [1990]

explore their study in expert system that is one of the Artificial Intelligence research

areas. This is a set of computor programs designed to solve problerns in a narrow

domain by using dornain-specific knowledge at a level of performance that is

comparable to that of experts. Uniike mathematical prograruning, there is no giobal

objective function in expert system to acquire any optimal solution. The problern

solving tnechanism will rather seek a solution to tie up with a series of local decisions

that are most preferred at each point. ln studying the problern of assigning faculty

members to courses, they exhibit an experirnental comparison between syrnbolic ancl

lnteger prograrruning for their formuiations, feasibilities, ancl performances.
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Kang and White U9921utilize another kincl of knowleclge-basecl soffware

package called Prolog, in their computerizecl timetabling area. It is a non-numeric

prograrmnilrg language revolved around logical reasoning. The algorithrn consists of

its own grafümar rules and the resolution of constraints frarnecl in first order logic

clauses, such as Modularity (adding or moving clause), Portability, Feasibility (no

proceclural specifications). Twelve hard and six soft timetabling constraints are

translated syntactically into Horn Clause forms which are simple Prolog rules that

contain no negation or disjunction. The tirneslot is then standardizecl into four types;

each assumed to have a fixed length and course fonnat. Feasible solutions are

achievecl frorn the particular set of applications.

A Markovian neural network approach in Kovacic t19931 is usecl to tackle a

high schooi tirnetabling problem on a desktop computer. The neural network that

correlates to the sirnulation of neryous cells in human brain, is cornprisecl of n

neurons; each represents one eiement of state vector and is connected with other

nourons by way of bidirectional links. In a school timetabiing problem, the neuron

represents a subject to be scheduled. Every neuron has r by p states which

correspond to possible entries in the timetable. Its objective is to minimize the cost of

the solution which equivalent to the number of unsatisfiecl constraints in the

tilnetable problem. The operation of the Markovian neural network searches

stochastically the state space defined by assignments of subjects; it works

asynchronousiy with only one neuron can change its state at a time. Subjects are

scheduled in the tirnetable ranclomly in the initial state. The underlying system

perfonns the swapping mechanisrn which resembles to that of sirnulatecl annealins ro

exchange for irnprovement. After a steacly state is cletectecl, the process wili be
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completed. However the result cannot guarantee that the true optimal solution is

found since it's stochastic in nature.

2.5 Summary

This chapter has recapitulated a general survey to both university and school

timetabling systems including their mathematical rnodels and applications. In most

cases, the local criteria discussed earlier inhibit the practical implement¿tion of

prograrns in a real world situation.

The first group of algorithms uses mathematical programming to minimize a

suitably defined objective function. These algorithms generally create solutions that

fulfill a family of goals but usually cause other problems specific to the institution

involved. The problem formulation is combinatorial and therefore the number of

consffaints and variables appearecl in most optimization models happen to be

astronomical large in realistic scheduling problems.

The second group uses graph theory methods to estimate an exact solution to

the various coloring problems fonnulatecl. Models developecl on graph theory have

often incurred the inherent computational difficuities since the tirnetabling clesign are

classified as Nondeterministic polynomial time complete problem even in their ver-y

resÍicted versions. Work to date has mostly concentratecl on finding heur-istic

approximations to give reasonable approximation to the final solution within a

reasonable amount of cornputing time. In addition, both mathematical and colorins

methods necessitate strong tnathematical background and higtly sophisticated

computer device to support their implementations.

37



As a consequence, the complexity encourages the altornatives to elaborate

heuristic techniques, interactive systems and other computer designs, such as

simulation, Artificiai Intelligence, etc., in the automated timetabling systerns. In

essence, most of computer solutions may not provide the optirnal results, but pennit

flexibility and elirninate many of the laborious procedures associated with manual

systems. The cornputational benefits are unquestionably attractive; nonetheless

several precautions should be taken into account. Except for universities, rnost

schools in other educational institutions, in spite of their financial limitations, still have

access to low-end microcomputers of limited capacity that would almost certainly be

inadequate to run those programs discussed earlier. The development and

maintenance of various programs generally involve computer professionals; most

institutions would reckon it sirnpier and more economical to consffuct a timetabie

manually with the heip of an experienced tirnetabler.
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Chapter 3

DATAB.{SE APPROACTI

A database is an organized repository of data whose structure consists of a

series of columns denoted as fields and rows denoted as recorcls. It provides a

sirnple way of extracting information efficiently to meet the specific criteria basecl

on soûìe chosen reference points. The computel tools designed to offer this task of

expedientiy and constructively managing the masses of data are callecl database

managelnent systems (DBMS), which are broadly utilized in the business ancl

academic fields. Sophisticated database rnanagement systems have been available on

tnainframes and microcolnputers for over two decades. However, their adaptations

to the tirnetabling problems are lirnited. Few published papers have appearecl in this

area. In this chapter, we outline a brief discussion of Johnson's database approach to

the tfunetabling problern. Its lirnitation will be examinecl through a case stucly.

3.L Johnson's Database Approach to course Timetabling

Johnson [1993] develops a comprehensive DBMS to manage tirnetables in a

university. The systern is able to handle any conflict when a trivial change occurs.

Furthermore, it can perform the bookkeeping task to procluce pdntouts and reports

of the final schedules. The design is founded on the criteria that the Thinking ancl

Planning stages have formerly been completed; hence the relevant da?a,have already
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been reservecl in various clatabase fiies. This process will radically distinguish all the

feasible allocations that turn up in a celtain time interval.

In most DBMS designs, there is a common procedure termed as

normalization, that breaks down the input information set into smaller file snuctures

with conelated key fields. The purpose is to minimize the redunclant data enfiy ancl

to maximize the data integrity. According to Johnson's design, the source clata set is

nortnalized into a rnain file called Meetings File and four additional inforrnation files,

namely Structure File, Degree Names File, Course Names File, and Lecturer Names

File. The meetings file contains all the information necessary to describe all the

courses offerecl during a given tilne interval. It will change virtualiy from term to

term. Each meeting consists of a record containing field for:

. Course Code

" Day of the week

. Time of day (or periocl nurnber)

. ClassType(e.g. Lecture/TutoriaVPractical)

n Lecturer(s) Initials

. Room (or location) where the meeting takes place.

. Student Notes

. Lecturer Notes

Full names and other detailed descriptions for clarity of presentation are

spread and reserved in the four subsidiary files, in which the data are preferrecl to be

more stable ancl would only have minimal changes from tenn to telm. During clata

querying, retrieving and printing, the files can be temporarily linked through the

40



correiated key field in a way that cross-reference information can be obtained without

factually merging the data. Main outputs from the system are predominantly stuclent

and staff schedules including other ancillary report forms, such as teaching surnrrrary,

teaching allocation forms, and roorn booking fonns.

With the implementation of this database approach, Johnson's iclea is

subsequently adopted in a case study [V/on g 1993] where the sirnilar conditions ancl

the mentioned assumptions are held. A database is obtained from an adult education

institution in Hong Kong where ithas23 classes using 16 rooms in a 10-periocl daily

schedule, and 5 days per scheduling week. In practice, the tirnetable planning is cìone

manually in the case under study. However, the system clevelopecl here is appliecl to

filter any undiscovered hurnan error that wili incur infeasibility to the schecluling

process. The design is indispensably rnodified to suit the local envirorunent by

adding two exta feafures into the rnodel. First, two additional Class fields are added

into the meetings fiie. This rnodification may allow the Interclass rnerging where

stuclents from different classes to be grouped together for comrnon lectures at the

satne titne, or the Intraclass splitting where students in the same class ar.e subclivicled

into subgroups for different lecturer and tutorials (for example, see the resulting

Íìaster tfunetable in Table 1, in which each cell contains the instructor initials, subject

codes, and two class codes). Second, a small program relatecl to the above features

is introduced into the data entry procedure. It provides duplicate records check (see

Figure 4) to indicate whether there is any violation of critical conflicts. As an

example, rwo different classes with different instructors scheduiecl to the same room

simultaneously. The routines are written in a clBase language and testecl in the

existing microcomputer system with lirnited supporting harclware.
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3.1.1 The Limitations

ln reality, there are few institutions whose timetabling fonnulation will follow

Johnson's fratnework without any alteration. An institution may rernain st¿tic in its

academic sffucture, but when the¡e arises some administative factors, they often

generate a number of related conflicts into the problem. one of the common

phenomenon is to allow class and subject rotations among teaching staffs. The

scheduling cornplexity will be relativeiy increased if there are fewer existing free

periocls in the insfructor schedules. The resulting tirnetable would likely bear no

resemblance to the preceding timetable. Johnson's rnoclel is built on the consû-ucti¡g

stage of a tilnetabling process which requires a sophisticated data suppoft ancl printing

device. owing to its absence of any assignment mechanism, his design may not

represent the rnimic model of a computeized tirnetabling system. Thus a timetable

planner may not substantially achieve any benefit from the system, as Johnson's clesign

requires ail the assigrunent be provicled in the input. It essentially becomes a printing

clevice. On the other hand, the ease of the system relieves the cierical burclen

associated with the production of timetables and other report fo¡ms. The rnethocl

proposecl in the next section does provide an assignment mechanism in the processor

and hence can handle most variations of a given problern at hancl.
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Chapter 4

A CONCEPTUAL DESTGN

This chapter proposes a computer based support system for constructing

school tirnetables. In the first section, we discuss the general requirements for the

design of a support system. In addition, conditions such as multiple periocls

(sessions), settings and preassignrnent of classes will be examined before they are

implanted into the design. The next section follows by inftoducing the general picture

of the tirnetabling systeln, for irnplernentation in schooi. The systern captures the

cornputational benefits from a database managelnent system whose nature is

essentially ernpirical as described in Johnson t19931. It focuses on the forrnation of a

feasible rather than the optirnal way to manage the tirnetabtng problem. In aclclition,

a new assigntnent heuristic incorporating the dynamics of rotating session (periocl)

scheme is introcluced into the prototype. It will allocate the class(subject)-insftuctor.

pairs into the teaching locations in various time slots.

4.1 Problem Description

The typical school tirnetabling problem in this stucly can be outlined as

foüows: Let there be T curricular school cycles in an academic year, each cycle

breaks into exact d days, and s be the tot¿l number of sessions (periocts) within a

day, all periods are standardized in length. The school is considerecl to have a

collection of L locations, each representing a classroom or a specially equippecl ar-ea;
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N classes, each belongs to one of the year groups; M Instructors, with M > N; c

Subjects (Courses), each has different year levels. Normally, all students withfur the

same class are taking the exact curriculum of subjects with required frequencies in a

cycle. Each subject provicled to a particular class is conducted by the same instructor-

for the cur:rent year at the specific location. In any given curricular cycle, the total

frequencies for all subjects offered to each ciass should not exceed the limit of cl,¡s.

Let us define a class(subject)-instructor combination be a coliective term

specifying which classes, subjects, instructors have to be combinecl for a session at a

particular location. The task of a tirnetabling system is to fill up the location ancl

time frarne with the required combinations under certain restrictions. In its sirnplest

form, a feasible school tirnetable will be obtained when all the requirecl

combinations have been successfully assigned into the design, provided that there is

no violation of the following critical conflicts:

(1) No instructor or class may be in two locations at a time

(2) Two sets of different cornbinations may not be assigned to the same location

simultaneously.

(3) All classes are scheduled

Concerning the circumstance in our school problem, all the ciass(subject)-

instructor combinations are assumed to be completed in the Thinking stage cluring

the tirnetable planning. Realistically, it is the customary procedure to prepare ancl

revise all the cornbinations manually at the top management level, where a list of

subjective factors, e.g., class or subject rotation, teaching skill and performance,

wolking pressure, class result in the public examination, etc., can be aclditionally
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includecl into the consideration. The relevant data is

during the assignrnent procedure.

reserved and will be validated

4.1.1 Restrictions and Other Assurnptions

In practice, school tirnetabling problerns will involve a number of aclclitional

constraints. Unfortunately, there is not any clear cut distinction to practically identify

those frorn the university timetabling problerns. Lawrie and Veitch Ugi5l outline a

brief description to both academic systems which may suggest some basics of the

problem formulation.

Most universities usually adopt a ffiaster timetabling system. The scherne

provides a hierarchical structure that decentralizes the timetabling problems to the

levels that are largely indepenclent of one another. Service classes proviclecl by one

faculty to others, are usuaily referred as the preassignrnents. They will be tirnetablecl

first so that the residual can be clealt with independently. Undergraduate instructor-s

are generally organized at the level of the faculty, while tutorials and postgracluate

teaching are established at departmental level. These structural changes are

inconspicuous from year to year because of their continuing features. The previous

year's tirnetable is carried forwarcl and frequently regarded as the starting point of a

new one.

The school tirnetabling system inherits a similar timetabling sffucture to that

of a university, but ffims down into a small scale with a single level. Students in most

schools are divicled into groups governed by their years attended and curricular

tnanclates. Along with the critical constraints mentioned in previous section, there
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exist several practical school tirnetabling characteristics that rnay structurally diversify

frorn those in university for any given curricular cycle.

(4) Unlike universities, the size of a classroom is mostiy of minor interest in

school, of which most of them are standardized and fuliy utilized.

(5) Students and instructors in school spend more time in classes than their

counterparts in universities. In rnost of the Asian schools, at least half of the

insftuctor working tirne should be used to provide his or her teaching in class;

the rest of the tirne is used as the off-class duty within the school area. The

requirements for the distribution of free hours (periocls) in schools over a

curricular cycle for either students or instructors are more restrictive.

(6) Student timetables are commonly compact (or as compact as possibie) with

consecutive sessions, such as double or triple sessions not straddled by any

break. In rnany situations, all classes are the multiples of the basic session.

(7) Some of the classes will be held in specially equippecl rooms. Typically thele

are iaboratory subjects, such as Typing, computer usage, Domestics Science,

and Metal Work, as well as Physical Education and some others. These

subsets of class(subject)-insffuctor combinations must be schedulecl into

certain subsets of rooms.

Apatt from the general features mentioned above, there is another set of

restrictions that a timetabler will frequently come across during the problern

formation. Sotne of theln rnay require preassigned schecluling, while others may refer

as non-critical problerns. They are flexible, nevertheless parts of their attributes

factuaiiy inhibit the practical irnplementation of mathematical models into the realistic

school system.
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(8) Regarding the Conventional Modular schedule structure, subjects in the sarne

classes are frequently located in cluster (for example, see Table 2), as if all

mathematics classes rnay be scheduled early in the morning and science

classes be schedulecl late at the end ofthe school day. Experience in these

matters has shown that the rnost significant source insfuctor unhappiness with

teaching scheclules arises frorn the way, classes a¡e ailocated to the sessions.

(9) Any cornbination should not be assigned to the sarne day where the same

subject has already been scheduled to the same class at consecutive sessions.

However, it is an acceptable procedure to allow the same cornbination of

single block to repeat itself once in the morning, ancl once in the afternoon

without rnerging thern into a consecutive class block. This phenornenon

mostly appears in the language class.

(10) Teaching workload for staff should be distributed evenly over the curicular

cycle.

(11) Schools have curricula of a sort that make similar dernands for the coilateral

availability of rnany resources. option schemes rnay require teams of

instructors and combinations of other resources. The general examples will be

the intraclass splitting, or the interclass rnerging. ln the higher forms (levels),

some students will be subdivided into subgroups for tutorials or combinecl for

comfiton lectures.

(I2) Some instructors and some roorns may not be available for certain sessions

because of administrative or other duties

The above rnentioned criteria will be elaborated in this study. Constraints (1),

(2) and (3), related to critical conflicts together with some sftuctutal restrictions (6),
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(7), (8), (9), ancl (10), are built directly into the algorithrn. They cannot be modified

during the execution of the program. Restrictions (11) and (12) rnay require special

pre-arrangement or adjustrnent that is sometimes known as the preassignment. The

interpretation of these constraints into sets of preassignrrent will be clone by the

person who is setting up the timetable. Dunmy class, instructor or location valiable

rnay be introduced into the database where necessary, to solve the interclass merging

or intraclass splitting problern. The information will be located to a separate

preassignement data file and operatecl at a higher priority. Moreover, restiictions (4)

and (5) can be classified as the structural environment in any given school system,

for which they can be logically removed from the procedure without changing the

algorithrn of the proposed prograrn.

4.2 A Proposed Computer Timetabling System

This proposed tirnetabling systern is composed of three palts, narnely the

input, output and an assignment processor. In this section, we will provide the

general description involving the above basic features. Detaile d data structure,

specifications of the program modules and the flow charts wilI be presented in

Chapter five.

4.2.1 The Input

The main inputs required in the program are lists of Class(subject)-Insn'uctor'

combinations and resources which aro taken from three sources. The first source is a

set of previously prepared database files which contain relatively stable information,
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such as instructor narne, class name, specially equipped room and subject description.

Related files will be merged temporarily; infonnation can be pulled out cluring

presentation. The second source is the a set of information that requests

preassigrunent. They have the higher priority to be scheduled into the timetable.

Howevet, their availability should be carefully exarnined before entering into the

permanent database, to ensure no conflict has occurrecl. The thircl source is a

database containing the lists of combinations which demands normal assigrunent. It

includes all the necessary information such as class codes, subject codes, instructor

initials, room code, class types (e.g., triple, double or single session), and the needed

frequencies for a specific cornbination in a curricular cycle. A priority level code is

also requirecl which permits some specific cornbinations to be scheduled first. Within

the same priority level, they will be arranged in descending order accorcling to the

number of consecutive sessions they acquired. The file is indexed according to

priority level and subject cocles. All the necessary data enffies can be prepared

externally from any clBase or its compatible system before they are put into

practice.

4.2.2 The Output

The output is the information which gives three different kinds of finished

tirnetabies for classes, instructors, ancl locations. Those results can be clirectly

accessed to the default printer or be saved to an output file in ASCII characters for

further rnanipulation prior to the final printing. Individual timetable can be directly

selected frorn the menu. lnformations are independently stored in two clata files, of

which the first one is a temporaly file consisting of all the assigned clata for the
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tirnetables. Datå. are indexed accordingly. When the program is exited, it perrnits

further updates to the current information when required without having to reclo the

entire timetable from scratch. The second file records all the unassisned

combinations.

4.2.3 The Assignment Frocessor

The algorithm that is finally developed, consists of two components. One

part will prirnarily oporate the detailed timetabling process based on the heuristic rule.

It provides the ability to assign the preset class(subject)-instructor combinations

reserved frorn the Thinking stage into the timetable where prior knowledge of the

iocation and time slots are not required. The resulting infonnation wili be storecl in a

database for further operation. While the other part enables interactive editing

procedure that helps the timetabler to modify the database that is created earlier from

the automatic procedure.

4.2.3.1 Interactive Computer Component

There may be some special requests which cannot directly be built into the

model. The rnain characteristic of this component is designed to work interactivoly

with the timetabler, which takes into account the subjective judgment of tirnetabler in

rnanipulating the data. It provides the ability to interchangeìthe addresses of two

cornbinations, ot'to move a cornbination frorn one assigned acldress to an empty one.

This is areal tirne on-line system that serves only to help the timetabler to make
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special adjustrnent, to re-allocate the unassignecl cornbination, after the assigning

procedure has taken place.

4.2.3.2 Automated Computer Component

The heuristic procedure designed in the automated computer component

operates on a 'One-pass' system. During the run, once a class(subject)-instructor

combination has been assigned a position in the schedule, it never considers that

cornbination again. The system will directly access the information frorn the database

in a manner that depends upon its preset priority level. According to a preclefined

sequence, it will attempt to locate each combination to the first available class block

in the tfunetabie. Unaliocated combination will be recordecl for further adjustrnent.

The assigrunent sequence that we use to schedule each consecutive cornbination into

a tirnetable will be discussed in the next section.

4.2.3.2a Row and Column RotatÍon

Despite a wicle range of timet¿bles existing in the education systern, the basic

conventional rnodular design remains popular in Asian tirnetabling system. In the

majority of school timetabting problems, many timetablers rnake use of the desien

because of its silnplicity and indisputable character. A conventional rnodular

timeøble is a rectangular D¡ by S¡ design, which is used to represent a curricula:.

cycle of D¡ days, i=|,2,..., d; each day of exact s¡ sessions (periods), j=|,2, ..., s;

each having the same duration. There are totals of d*s elements in any given

tfunetable. The sessions Sj are often regroupecl to form 86, b=l,2,..., k, biocks on
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each day. The Br x Bz .... x Bp structure indicates that there is break or recess after-

every Bl, Br, ..., Br-l block.

Different subjects may be sequentially scheduled across the timetable (for

exatnple, see Table 2, Dempsey t19831) which however allow sarne subject to ropeat

its pattern on the same session every day. The format will provide certain

manipulative benefit to the tirnetabler.

Day (Dr) I 2 a
J /1 5

Session (1) ALG 1 1) ALG I 1) ALG 1 (1) ALG 1 (i) ALG 1

(s,) 2 (2\ N-G L Q\ éJ-G I (2) ALG 1 (2) N,G 1 Q) ALG T

a
J (3) ENG 1 (3) ENG 1 (3) ENG 1 (3) ENG 1 (3) ENG 1

8 (8) SCI (8) S LAB (8) SCI (8) SCI (8) S LAB

9 (9) SCI (9) S LAB (9) SCI (9) SCI (9) S LAB

Number inside ( ) denotes the sequence to enter a subject in any given clay

Table2, A Partial conventional Modular Schedule; 5-Day cycle,

ln the earlier discussion, this kincl of timetable is also one of the significant

source that incurs instructor unhappiness. As the instructor prefers not to have his or

her class appeared to the same session in each day. The following rotation algorithrn

will rot¿te diagonally, each class to next day and next session ilr the curricular cycle.

Let Table(Day, Session) = T(D,, S¡) be the address or position of ith day ancl

jth session on any given tabie. Note that i, clenotes the column ancl i. the row.
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suppose all the classes have been numbered to fonn a sequence of r,2,..., clxs. For

the nth subject in this sequence, denotes Order(n) = O(n), the position of class n to

be assigned in the table, where n = 1, 2, ..., cl*s. For this nth element, the D¡ and S.;

addresses are defined as D¡ = n (mod d), with Di = 0, 1, ..., d-1, for all s sessions and

is followecl by S¡: n (rnod s), with Sj = 0, 1, ..., s-l for all cl clays. The algorithrn

wiil change D¡ -) Di + 1 and S¡ -+ S¡ + 1 to take care of the zero value. If cl and s

are relative prime and represent the total days ancl sessions in a tirnetable, each nth

eiement wili then have a unique D¡ and S¡ address correspondingly. The next n+1th

element will be rotated to the new position of D¡ +1 ancl S.; *1, provided that

D¡ +1< d, ancl S¡ +1< s. This method will prevent any subsequent element to be

allocated to the position of the same session in the next day ol the next session in the

same day. Figure 5 inclicates the basic rotating sffucture to all class, instructor and

location tfunet¿bles.

I-LOCATION TIMETABLE
I-INSTRUCTOR TIMETABLE
lltltr

ASS TIMETABLE

The Row and Column RotationFigure 5,
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The algorithtn developecl on the basis of the above problern forrnulation can

be clescribed by the following program. It will be mappecl into the corresponcling

adclress of a given timetable accordingly.

Irutialize D¡, S¡ =0,

For n = 1 to dxs (the rnaximum enfty of each timetable)

case 1, d ;e s, d< s, the least common rnultiple, LCM(D¡, s:) = cl,rs (unique solution)

(1) Di = Di + 1 (Shift the day enfy by 1 row or column)

(2) If Di > d, set Di = 1 (Reset the day enffy ro day 1)

(3) Si = S¡ + 1 (Shift the session enrry by 1 column or row)

(4) If S: > s, set S: = 1 (Reset the session entry to session 1)

Any Orcler(n) can be rnapped to Table(Day, Session), i.e. O(n)-+T(D¡, S¡) in a

unique way.

Case2, d < s, the least corunon multiple, LCM (Di, S:) = w_lcrn < d,is (adclresses

repeat at the multiple of w_lcrn, since d and s are not relatively prirne.)

If n < w_lcm, repeat step 1 to 4, otherwise

If n > w_lcm and n (rnod w_lcrn) : 1

(5) Di = Di + 1 (Shift the day entry by additionai 1 row or coluru-r)

Repeat step 1 to 4 othe¡wise.

If d > s, interchange their position and perform the above operation.

The algorithm can be extended to any problern with the similar structure. A

typical example which indicates rhe sequence (order) to fill up a 5 day cycle of g

sessions each, with a3x2x3 block sffucture, is illustrated in the Table 3 .

56



Day (Di) 1 2 3 A 5

Session I 1 T7 33 o 25

(Si) ¿ 26 2 18 -À)+ t0
a
J 11 27 a

J T9 35

Break

Session 4 36 t2 28 A 20

5 21 37 1-1J 29 5

Break

Session 6 6 22 38 1Aal 30

7 31 1 ¿5 39 15

8 T6 )¿ 8 1A 40

Table 3, A Rotating Modular schedule; 5-Day cycle, 3 x 2 x3 block

structure.

[Note 1: Number inside each cell indicates the sequence to enter a subject in any

given day, e.g., the 22nd entry of a particular subject is placed in

22 Qnod 5) =2, and22 (mod 8) = 6, i.e., the 2nd day ancl 6th session, thus

Otdet(22) = T(2,6) for both enfries in the timetables of instructor ancl class.

Note 2 : Entries 14,39 and24 make a consecutive triple class blockl

4.2.3.2b Consecutive Class Assignment

The sequence to arrange the consecutive classes into the individual tirnetable

are analogous to the algorithrn generated in the previous section. A consecutive class
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block in this study can be described as the class with s sessions without splitting by

any break, where T and T¡ be the Triple Class, D and D¡ be the Double Class ancl S

and Sr be the Single Class. The subscript L denotes the class will be conducted in a

specially equipped location. They will be arranged into the tirnetable in a rnanner that

clepends upon this preference. Within each type of class block, the value of the first

ciass in each block clefines the priority sequence when it is being introducecl into the

timetable.

During the setting, all the possible consecutive class blocks will be

automatically procluced according to the predefined break proviclecl by the tirnetabler.

They wili be recorded separately into three databases for automatecl assigmnent

procedure. Those data are relatively stable and will not be changed whilst the setting

rernaining the same. However, the defaulted patterns, if necessary, can be alter-ecl or

deleted by tirnetablers externally when they corne across any special achninistrative

request. This may account for some sessions that cannot be assignecl to any class,

like school assernbly or staff meeting at a fixed session in every curricular cycle.

we consider To, Do, s,, and ru, Dru, srr¿ be the expectecl numbels of niple,

clouble and single sessions assigned to a class, and maxirnum class blocks generatecl

from a tabie respectively. A feasible tfunetabie rnay exist when the number of assignecl

blocks, To ( Tu, Dn S D¡a, So < Str and To + Do + S,, ( clxs, i.e., the total of the

expected sessions should not exceecl the rnaximurn value as mentionecl in section 4. l.

A specific example based on section 4.2.3.Zaindicates all the possible combi¡ations

for each type of consecutive class block and the entry sequences are shown in Table

4' Results in session 4.2.3.2a, and 4.2.3.2.b will be built ancl stored in the relevanr

database during the initial setting, or through the setup/change setting proceclure from

the main menu.
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hioritv/Sequence enffv Address I Address 2 Address 3 Day Staft slot

Triple Session (T) I I 26 11 I I

( l st Priority)

Total of 10

available blocks

2 6 3l T6 I o

o 34 r9 + I

4 t4 39 24 + 6

10 38 ¿J 8 3 6

Double Session (D) I I 26 I

(2nd Priority)

Total of 25

availabie slots

2 2 21 2 z

a
J ,/l- 21 /l

I /l

4 6 a1JI 1 6

24 38 a
J o

25 39 'l /1 /1
I 7

Totai of 40

available blocks

Table 4, All Possible Class Blocks in Their Attempt Sequences in a Rotating

Modular schedule; 5-Day cycle, 3x2x3 block structures, (see also

Table 3 in 4.2.3.2a\.
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DATA STRUCTURES AND THE PROGRAM

In this chapter, we focus on ways to present full descriptions of the

timetabling system mentioned in previous section. The flust section will clescribe the

data structures. ln the next section, cletailed specifications of the programs and their-

flow charts wili be followed. The main system is designed ili a modular architecture

containing indiviclual tnodules. Each rnodular prograrn is written in clBase which is

sometimes mentioned as an interpreted programming language with a commancl line

mode. The resulting sorlïce-code file with the extension (PRG) consists of a set of

program insffuction commands and keywords. It can be created ancl editecl with a

sirnple text eclitor or word processor. Before the program can be executecl in a

colrlputer, it is an inevitable procedure to convert the prograrn in rnachine-language

code. In order to improve its portability and efficiency, the entire prograrn is

compiled through a Clipper compiler. The compiled program can be distinguished by

the file extension (E)G) and can be irnplernented on any IBM or cornpatible

computor.

s.tr Data Structures

We are given a set of class (subject)-insÍuctor combinations, a set of location

and a set of titne slots. These data files are prepared in dBase system and separately
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stored in clifferent clatabase tables that can be recognized by the file extension (DBF).

In clatabase tenninology, the columns are called fielcls and the rows are caliecl records.

The first type of databases is automatically generated from the setting proceclure to

provide the default assignment pattern for the heuristic procedure. This inforrnation

will not change unless the institution changes its tilnetable sffucture. Their data

structures will be described by the following database files.

(1) A1l the predefined time slots generated from Row and Column Rotation

aigorithm mentioned in section 4.2.3.Zaare located in (Daysespf.dbÐ, which inclucle

the sequence of each slot and its corresponding clay and session. The Slot fietd is

being used as the index key.

' slot -- The actual slot number with its ranges from I to cl*s;

. Day -- Corresponding curricular day number;

. Session -- Corresponding session in each curricular day.

(2) Another set of clefault database files is those generatecl frorn the Consecutive

Class Arrangement in section 4.2.3.2b. The fi¡st one (Tdspf.dbf) contains fields of all

the possibie class type and its analogous slot number in each class block. The fields

include:

' Type -- ciass type code, whether it is a T for Triple, a D for Double or a S

for Single class block;

' Slotl, Slot2, Slot3 -- The corresponding address (slot) of each class block in

the tilneøble.

The second file (Clslotpf.dbÐ consists of the information that described al1 the

possible first slot numbers among each type in each class. The indexecl key followecl

by their fields which are namely, class code, class type code and slot code.
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For the next type of files, they contain clata that wiil be transferrecl to the

assignment process or for immediate manipulation.

(3) The rnain input clatabase file (Clsubjpf.dbf) reserves all the necessary

inforrnation frorn the Thinking stage to describe all the combinations that requile

normal assignments during a curricular cycle. Each record contains fielcls as below.

. hiority -- The priority level to assign the particular class and subject block in

the timetable, it ranges frorn 1 to 99; with 1 being the highest priority and 99

being the lowest. Nonnally, the consecutive class blocks will be given a higher

priority value;

. Class -- Individual class code;

. Subject -- Subject code;

. Tcher -- Insffuctor or teacher code;

. Room -- Teaching iocation code, usually refers to the assignment of special

equippecl location. If thele is no entry, the aigorithm will clefault the assigrunent

to its own classroom, otherwise it will try the chosen location;

. classtype -- class type cocle, T being Triple class brock, D, the Double class

block and S, the Single ciass block;

" Repeat -- The repeat counter, a digit denoting the requirecl number of

frequency for each particular cornbination to be assigned to the timetable;

. Filúshed -- A blank field, the algorithrn will return a value showing how many

of the particular combinations have been successfully assigned in the timetable.

The difference between the fields of Repeat and Finished indicates whether

there is any unallocated combination.

The file is using the Priority and Subject as the index key field.
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(4) The alternative location database file (Almrnpf.clbÐ locates all the rooms ancl

their alternative choices. Once the previously assigned location is not available, the

algorithm will attempt to seek for the availability in its alternative. This situation

appears very often in scheduling the laboratory, typing room, work shop oI p.E.

playing fieid. The Room field is the index key.

. Rootn

" Altrm

-- Classroorn or specialiy equipped location code;

-- The alternative location code.

(5) There are two clatabase files (Assignpf.dbf, Preasspf.dbf) possessing the

identical field structures. Assignpf.dbf is a transient output database producecl by the

processor to accumulate all. the assigned cornbinations. The file wiil be made empty

before the automated procedure is started. The resulting information can be acljusted

or rearranged in the manual assignment moduie. Preasspf.dbf is an input file

containing all the data acqufued from the preassignment procoss. Upon request, all

the materials will be fransferred to the Assignpf.dbf before the automated assignrnent

procedure starts. The data are ordinarily preset and conflict free. Their

corresponding fields are Class, SIot, Tcher, Room, Subject, Day, Session and

Type. The last field is denoted as Typel, which designates as the ranking sequence

within a class block, for example, whether it is the first, second or third values of a

triple session.

The last sets of databases are those subsidiary files holding all the sffuctulal

information of the school, of which most of the data are relatively stabie. Each file is

composed of the relevant codes and their corresponding descriptions. Infonration

will be temporary rnerged together through the correlatecl code fields while they aie

being pulled out for presentation.
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(6) Roompf.dbf, Classpf.dbf, Subjpf.clbf and Tcherpf.dbf are all descriptive

database fiies where thefu sffuctures are very much aiike. Each file includes the

record of the abbreviation used in the oufput format ancl the cletailecl description for

each code. The Roornpf.dbf file contains the codes for classrooms and other'

specially equipped locations; the Classpf.dbf file contains the information of the class

codes; the Subjpf.dbf contains the subject codes, while Tcherpf.dbf contains al1 the

codes for the insffuctors.

5.2 The Program

The main design is divided into a master control program and five individual

operational program modules, to improve the flexibility ancl extendibility. Each of

these may be directly accessed by different users, like timetable planners and office

workers who may take part in one or rnore phases in the timetabling construction. In

addition, new moclules can be addecl into the system without much alteration to the

whole structure. Each rnodule is written and tested separately, allowing easier ancl

rnore efficient maintenance of the desisn.

5.2.1 The Menu

The master program (TTMAIN.PRG) performs the function as an interface

for linking ali the separate program rnodules of the timetabling systom. It will bdng

forward an on-screen menu to a user. Its ease of usage allows the user to choose the

operating module clirectly from the screen. The modules are namely, Auto
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Assignment, Inquiry / Manual Adjustment, output to hinter or File, set up /
Change Setting and Update File, Figure 6 shows the structure of the master control

program.

Structure of the Proposed Timetabling System

Set up environment

Set Up /
Change

Setting

EKir ro DOS

Figure 6,
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5.2.2 Auto Assignment Module

The first module (TTASSIGN.PRG) characteizes the core of the autornarecl

assignment mechanism. Before the process corrì.mences, it will duplicate all the

preassignrnent records directly into the oulput database Assignpf.dbf upon request;

data will be reindexed to ensure new pointers are created to the records in the file.

The systern will begin to locate the record from the input data file Clsubjpf.clbf that

requiles normal assignment according to the priority level and the class type. Default

assignment patterns reserved in Daysespf.clbf, Tdspf.dbf ancl Clsloþf.clbf will be

preloaded into systern as the address indicator.

The algorithm canvasses the output database, to scrutinize the time availability

for the same adclresses in each specific class, iocation, and instructol beginning frorn

the highest priority. The selectecl cornbination will therewith be assigned to the first

available position where it does not conflict with any other time slots alreacly

assigned. In addition, the combination will not be assignecl to the day schecluling the

same subject to the same class with consecutive sessions. It is an option to aliow split

block of the sarne subject appear daily in a timetable. Furthennore, any combination

wili not be assigned to an instructor when one's maxilnurn daily teaching hours ar.e

reached. The algorithrn will repeat the assigrunent procedure for each particulzLr

cornbination to a timetabie according to its preset counter. For every successfui

entrt, the counter will be reduced; otherwise if every attempt is failed, the

unallocated cornbination will be indicated during inquiry. All the cornbinations in the

list ale handled in this snaight forward ûranner. Figure 7a and,7b indicate the flow

chart for the Auto Assignment Module.
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Main menu

any pre-
assignnrent ?

copy data to
Assignpf.dbf

reindex; get initial setting;
generate the tenrporary files;
generate all first entry slots

for each class to Clslopf.dbf;
reset all the counter (finished)
in the Clsubpf.dbf to zero.

get next record ÍÌom
Clsubpf.dbf

set w_repeat to zero
initial screen display

To nrenu for
further manipulation

get subject counter (repeat)

set w_endslot to F

Figure 7a, FIow Chart for Auto Assignment Module
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write finished
to Clsubpf.dbf

w_repeat + 1

pass the parameter to procedure

get tirne block

ation in nexts¡lecial

sarne subject occurs
nìore Îlìa¡ one/none

(o1:tion) in the sa:ne

/' (double / \
tripÌe), sanre subject

occur in the sarne

nrax. workload
> (dd_max-1)

max. workload
> dd_max- (2 or 3

1) write record to Assignpf.dbf
with finishecl = ñnished + 1

2) set delete sign to the used
address in Clslotpf.dbf.

FIow Chart for Auto Assignment ModuleFigure 7b,
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5.2.3 Inquiry / Manual Adjusfment Module

For the Inquiry and Manual Adjustrnent Module (TTINQ.PRG), it is clividecl

into two related parts. The first part will serve as an on-screen clispiay that allows the

user to examine class, instructor or room tilnetable individually. Its flow chart is

shown in Figure 8a. According to the user requisition, data will be ternporarily

exffacted out in the sequence of session by day. For any non-consecutive sequence, it

denotes that there is a free period or break in between. Appropriate spaces, blank

lines or recess line will be filled in accordingly. In the class timetable mocle,

unallocated cornbination with its corresponding frequencies obtained frorn

Clsubjpf.dbf will also be indicated.

The second part provides an on-screen rnanual adjustment faciiity that aliows

the user to work interactively with the individual timetable. However, all the

modification must be rnade in the class timetable screen mocle. Working files will be

cleated to replace the actual database files. Alterations are made insicles those

temporary files. The program allows the user to interchange two class blocks

simultaneously, or to relocate a combination to the new location. Consequently,

avaiiable class blocks can be obtained which allow the user to reallocate the

unassigned cornbination into the timetabie. Whenever a successful enny has been

made, the counter for that particular unassigned combination will be recluced. The

assignments will appear on the screen, the moment they ale made. Proceclures will

be used to validate their availability during the rearrangement. The ternporary files

wili be deleted, saved or replaced the actual database fiies before the user return ro

the main menu. Flow charts 8b and 8c describe the Manual Acliustment rnoclule.
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set up initial setting, function key

1. get main info from Assignpf.dbf
2. get unallocatecl data from Clsubipf.dbf

fill in blank line, space, recess among data

inshuctor /
teacher

tfunetable

Flow Chart for Inquiry / Manual Adjustment Module
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1) interchange addresses

2) delete old records & write
new data to worliing files

l) delete old records
2) replacetheold room &

add data to working file

1) add data to working file
2) increnrent dre firrislred

counter by one

output change

to scrcen

Chart for Inquiry i Manual Adjustment Module

11

Figure 8b, Flow



any unsaved

temporary
working ñle

(confirrn)
1) replace all data from

temporary working
file to

i) assignpf.dbf
ii) clsubjpf.clbf

2) erase the ternporary
ñle from rnemory

(keep)

i) save the temporary
working ñle to disk

2) no update to the

original ñles

(delete)

1) retain the old ñles
records

2) delete the ternporaly
working files

Return to main menu

Figure 8c, Flow Chart for Inquiry / Manual Adjustment Module

5.2.4 Output to Printer / File Module

This is the ouþut proceclrue controlled by program module (TTPRINT.PRG)

where its flow chart is given in Figure 9. The algorithrn will direct the ouçut data to
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Main menu

set up environment

input fiIter code for
class,room, instructor

locate info from Assignpf.dbf& unailocated
combination for class if reouirecl

merge the data ternporary, formulate the

specif,ed timetable, ñIl up space, blank line

output to
prrnter

return to nlaln rì1enu

Flow Chart for the Output ModuleFigure 9,
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the default device e.g., an output file, or a printer that is configurecl in the initial

setting. User may choose to produce all or inclividual class, insftuctor ancl roor,

tirnet¿bles. For each class period, the class timetables show the subject narre,

insfuctor abbreviation and room. The instructor tirnetables show the subject

abbreviation, class ancl room. Whereas the classroom tfunetables inclicate subject,

instructor abbreviation and the class. The procedure is sirnilar to that in the inquiry.

except these tilnes are for cletailed hard copy printouts.

5.2.5 Set Up / Change Setting Module

The module (TTSETTNG.PRG) is used for initialization of memory variables

and to define the ouçut destination. Basic school sffucture parametors include the

number of school clays in a curricular cycle, the number of sessions ancl breaks for a

day, the daily break sftucture and the maxirnum daily teaching hours. The proceclure

enables an option to suppress the Split Block subroutine which allows same subject

to repeat once in the same day. In addition, it also requires the inforrnation to access

the output either to a text file or to a printer. Detailed flow chart is illustratecl in

Figure 10.

In sùnplicity, the rnodel at present does not consider any unusual school

stlucture within its scope. For most coÍrnon school cycies in Hong Kong, they will

be varied frorn 5 to 8 school days. Each day consists of iclentical number of sessions,

usualiy in the range of 6 to 10. Moreover, it will be realistic to confine the nurnbel of

school days in a curicular cycle and the sessions per day at a reasonable value. Both

values are bounded between 2 and 15. In evory school day, ít allows a maximum of
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defire parameter,
set up function keys save all

paranìeters to
(rnem) files

surnrnary of
the current

setting calculate the LCM for input day, session
generate all the corresponding siots

in section 4.2.3.2a

produce all the possible
triple, double & single class blocks

rnentioned in section 4.2.3.2b
basic structure:

1) total number of breaks,
2) day, period (session),

3) breaks stucture,
4) maxiurnn daily workload,
5) split block allowed (y /n),
6) ouþut device & destination,

write into
1) CIslotpf.clbf
2) Daysespf.clbf
3) Tdspf.dbf

validate
2<=day<=15

la=pe¡isd<=15

re-index, & ciose all

refurn to nrain nrenu

Flow Chart for Set Up / Change Setting ModuleFigure 10,
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5 breaks in between. Before the input information can proceecl to the next stage, it

will be first validated and stored permanently in memory variable file with an

extension (MEM). These parameters wilt be applied to produce the default clata

pattem in Daysespf.dbf, Tclspf.dbf and Clstotpf.dbf. This module should be reclone

each tfune if there is a structural change in the school, such as the substitution of a

new class type, a change in the curricula¡ cycle or in the break sffucture.

5.2.6 Update File Modute

The last rnodule (TTUPDATE.PRG) allows the user to upclate ancl to renew

ail the old slot values in Preassignment and Assigrunent files once the school sffucture

is changed. Error message wiil be appeared on screen if there exists any

incornpatibility to the new sotting. One of the good examples will be a consecutive

class block snaddled by a break. In aclclition, the moclule enables the user to pass the

infonnation from assignment to preassignrnent file, so that the tùnetabling process can

be continued in stages. The flow chart in Figure 11 demonstrates the cletails of the

rnodule.
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Main menu

restore from ttsettne. n]em

file update / verification

1. save all data in preasspf.dbf to
a tenrporary file.

2. move all info from assignpf.dbf
to preasspf.dbf

1. convert aII the old day & sessions to
new corresponding slot numbe¡

2. validate the compatibility of the
clouble ancl triple class block in the
new setting

1. confirrn the permanent change and
reset dd_flag; or

2. delete the change; or
3. keep the ternporary file

Flow Chart for Update File ModuleFigure 11,
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Chapter 6

SYSTEM EXPERIMENTATION, CONCLUSIONS,
AND RECOMMENDATIONS

In this chapter, we demonstrate the use of our prototype prograrn for

constructing the timetables in an adult educational training school in Hong Kong.

Conclusions, limitations and recommendations relatecl to our studv are also

presented.

6.1 Implementation and Computational Results

To iliustrate the use of the proposed system, the manual tirnetabling system

in the adult eclucation training school mentionecl in chapter three is further

investigatecl. The objective of the school is to provide the opportunities for-

continuing education for those who need practical training either in their work or to

extend what they learnt in school. In fact, it was recognized as one of the prominent

orgarizations that provided continuing adult education in the early sixties.

Unlike other conventional institutions, this school offers regular graûunal

school modules and other vocational training courses. At present, the school has 23

classes which can be categorized nto 7 individual modules. Each module will take a

different duration of school hours which are in the range of 22 to 28 sessions per

scheduling week. The weekly teaching hours for each full-time staff are confined in

befween 22 and26, depending on what the subjects one teaches. The tirnetabling
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process will involve about 900 students, 24 full-tirne and 3 part-time insffuctors.

Each year, about 600 course-instructor pairs are required to schedule :liito 12

classrooms and 4 functionai rooms. The present timetable frame is a lO-periocl claity

schedule with2-6-2 break structure, and 5 days per scheduling week. It will be

revised if new module is introduced. Classes are divided into the rnorning and the

afternoon sections with compact type tirnetables. However, the time to release a

class in the morning section is not fixed. While for the afternoon section. the class

may start the lecture as early as in the third period. A lunch break will be locatecl

randomly in between the fifth and seventh periocls. Thus the school structure makes

the present tirnetabling system more difficult to formulate. As we compare to the

taditional tirnetabling snïcture, every class in the school will use up the entir-e

tirnetable.

In order to solve the problern, we consffuct the timetable in two iterations.

First, the timetable is configured as a 5-day by 6-periocl with 2-4 break structure.

The first database containing 12 morning classes are put into the program for

cotnputation. The automatic part, that is first draft timetabies, are founcl in about 4

lninutes. After having some minor adjustments to the output data, the resulting

information is saved to the preassignment file. We continue our next iteration by

restoring the timet¿ble structure to its full scale, defining the maximum teaching

workload. Usually we keep the workload limit to not more than 6 or 7 teaching

hours per day. The preassignment fite will also be updated. In the second iteration,

the system wili first dupiicate all the infonnation from the preassignment file, ancl then

scheclule the remaining classes in the afternoon section to the unused classroorn
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blocks. The package has taken approxirnately i0 minutes to accornplish the task and

is not considered excessive at this stage.

The program is constructed and run on an 80486-25SX personal computer

without math co-processor. Preassignments are easily hanclled by placing the

inforrnation into the preassigrunent file. ln appenclix A, we show a collection of the

scleen outputs generated by the tirnetabling system.

The automated part of the system has proved to be an easy method to procluce

the draft timetables uncler a reasonable amount of time. The experiment has indicatecl

that there are some isolated lessons. These could however be assessed with sirnple

permutations by the users, to get expected compact schedules for all classes. Ther-e

appears a total of 6 unassigned course-instructor pairs; one of the pairs in the

morning section and the rest are found in the afternoon section. These pair.s can be

reassigned interactively through the manual adjustment proceclure to obtain the final

schedules. In this case, the computer based support system developed here is

considered valuable, which eliminates the repetitive manual checking process that the

tilnet¿ble planners need to do. The scheduling time is shortened ancl the solution is

conflict-free. Although we do not identify the actual amount of time used in the

manual adjustments, it is reasonably believe that the entire tirnetabling process can be

accornplished within a working day. It used to take weeks for a group of non-

experienced teaching staffs or adminisrative workers to obt¿in a less satisfying

timetabie. In addition, it also requires days for a secretâry to produce the hard copies

of all the class, instructor ancl room timetables. A collection of the course

structures, input and output clatabases, and sarnple listings of timetables are

illusfratecl in Appendices B to D.
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6.2 Conclusions

The research work presented in this thesis has clescribed the cleveloprnent of a

prototype computer-based support system for constructing school timetable. The

original framework introcluced by Johnson [I9g3l is further extended and

incorporatecl into the dornain of school tirnetable planning. The scheme pinpoints on

the existing resources that are available in a school. Efforts have been made on the

elaboration of a practical and efficient clesign of producing school timetables in a low-

end personal computer system. We also develop our progratn using dBase, which is a

popular command language for data management applications and can be easily

obtained in most of the school computer system.

School timetabling system is practically different from that of the universities

not only in view of the sûuctures, but also in the limitations of the computer devices

and other facilities. It will be clifficult to adopt a university system for a school

system, since most of their formulated rules and procedures aïo case-specific.

Mathematical programming is recognized as the backbone in the operations

Research. Howevet, if we conceive the manner in which the cornbinatorial problerns

grow with the increase number of elernents, the computational time may be

discouraging. ln particular, it is often unrealistic to incorporate aii the requirements

that a school could possibly wish for into a timetabling system. Any school timetable

is necessarily a cornpromise. Lions |9671emphasizecl the fact that a computer basecl

systetn for producing school timetables could not be assessed solelv from obiective

criteria.
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The aim of our system is to perform the supporting role to the school

timetablers, while retaining their decision rnaking position during the tirnetable

planning. ln the automated component of the system, it covers the basic criteria that

the school timetablers will frequently encounter during theil planning. The conclitio¡s

which include subject clustering, consecutive class block assignment, split block

option and maximum daily teaching workload are incorporated expìicitly into the

algorithrns. A timetabler may select the appropriate settings through the setup

procedure to obtain the required tirnetable fonnat. The module uses a 'One-pass'

strategy to obtain the first draft timetable so as to shorten the CPU tilne. As we

discussed in the chapter 2, the clrawback of this strategy might yielcl an incornplete

schedule once an infeasibility has arisen. Chahal and De Werra i19891 have clrawn

the fact that it is not essential to get an entire schedule directly out of the perso¡al

computer in one shot. In reality, the timetablers often involve certain manual

rearrangements in the prelirninary stage so that any subjective request can be

organized. In this caso, an interactive component of the system has proviclecl an

efficient tool, which can also be usecl successfully by non-specialists with a substantial

saving in time. The system also performs the bookkeeping task by printing the class,

instructor and ciassroom schedules to alreviate the clerical burden.

The degree of success on the real timetable problem gives ground for hope

that our approach is on the right trail, although it is not as large a size as that of

university timetables handled by computers. More importantly, it demonstrates how

the application of relatively sirnple device ancl software can give a much neeclecl tool.

The systerns discussed in this study can be easily irnplernentecl to other school

timetabling problems, as they only require a one-step process. It is hoped that the
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efforts rnacle herein

irnportant planning

can be developecl as an

in this area.

effective tool for deaüns with other

6.3 Limitations, Fufure works and Recommendations

The development of good software involves a lengthy ancl continuing process

known as the software's life cycle. This process begins with a design, includes the

writing, testing and clebugging of prograrns, and continues for years to involve

revisions ancl itnprovetnents in the original software. Future work on cu¡1ent

prototype is to improve the compatibility to the operating system; perhaps the use of

the latest version of Clipper compiler or other compilable DBMS language may be an

alternative. Another interesting clirection is to reduce the execution time of the

program. The systern partly adopts the sequential searching technique to assess the

database, which causes a slight delay in data inquiry or retrieval when the database is

becoming larger. Other possible improvements include more elaborate rnessages ancl

instructions for the user, rnore elegant data presentation for the print out, better-

indication of appropriate slot for inquiry and a more sophisticated user input system.

An on-line help and insnuction manual are also recommended for consideration in

future work.

Timetabling by computer is obviously influenced by the clevices at hand. A

higher perfonnance computer can allow the programrner to accommoclate more

flexible constraints into the design. We feel that recent clevelopments in cornputer

technology and software engineering have furnished a proper environment for

tirnetable prograruning. Nevertheless, it has been the obiective of the author to
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design a flexible suppoft system for the timetabling process that could be aclopted by

various school systems. Within the scope, the system has proved its flexibitity ancl

efficiency. It is strongly recoltxrended that the school aclminisfrators woulcl aclopt the

prototype model deveioped here. A good practice is to allow this system to run in

parallel with the manual system concurrently, so that any discrepancy can be amenclecl

appropriately. once the timetabling components in the proposed clesign are

acquainted with, the system can provide a faster and inexpensive way to help a

schooi timetable planner to obtain more effective control on timetabling problern.

The framework can be put forward as a stafiing point for improvements of the

procedures and methods that are currently in use.
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APPENDIX A

Screen Output of the Timetabling System
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APPENDIX

TIMETABLING SYSTEM MENU

OPERATIONS

1. AUTO ASSIGNMENT
2. INQUIRY / MANUAL ADJUSTMENT
3. OUTPUT TO FILE / PzuNTER

MAINTENANCE

51. SET UP i CHANGE SETTING
52. UPDATE FILE

Enter Option : _

ESC = CANCEL

UPDATE FtrLE UTILITY

1. PREASSIGNMENT FILE

2. ASSIGNMENT FILE

3. ASSIGNMENT -+ PREASSIGNMENT FILE

Enter Option : _

ESC = CANCEL
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TIME TABLE .INQUIRY

Legend: Subject I Teacher/ Roorn
CLASS : 5E TEACHER: ROOM:

Record subject Tlre Teacher Room # of unaloc session
88 l5/MATHS S WYAMHY B1 1

ESC=cancel F5=Session switch F7=Room switch F9=Manually Assign

TIME TABLE . PRII{T

CLASS : 
-TEACHER : 
-ROOM :

- use'*'as wildcard character
e.g. enter'4*' to match all codes start with '4'

enter'*' to match all codes (i.e. PRINT ALL)
- e.g. to print Time Table for all Fonn 4 classes, for arl teachers, ancl fol

all special room, please enter '4*', '* ' and '* 'respectively

ESC = Cancei

F'ORM 5E
Day 1 Day 2 Day 3 Dav 4 Dav 5

I
L

3
/l

5

6
.7

8

1lÆWÆl 1liYwÆl
17 lKr,lBs lT lKJLlBs
IsiwYlBl rTtKJLlßs L4/SC/B|
1s/wy/81 r4lSClBr I lcytBt lltywtcL s tcytBr
9 lcyBr lítsctBr 9 tcytßl 

'ttywlcL 
g tcytBr

9

10

90/YHiAs
90/YH/As

19NK/81
17 lKr,El

15/WYÆs
I4ISCIBI

22ICFITI I4ISCILL
ZãICFITI LAISCILL
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A SUMMARY TO THE CURRENT SETTING

Number of Days .. (2..15)

Number of Periods in a Day (2..I5)

Total Nurnber of Recess and Break ...... (0.. 5)

The Recess and Break Structure (1..15)

Maximum Daily Teaching Work Load ........ (1..15)

Split Block Allowecl, Same Single Period May Repear Once

Choice of Printing Device : C:\TTIVT3.OUT
The present of '@' means to hide comrnand in batch file : @

CHANGE THE CURRENT SETTING (Y / N) :

5

10

2

2-6-2

6

(Y/N): N
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APPENDIX B

Summary of Course Modules and t1netr

Descriptions in the Sample School
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APPENDIX B

Table 1, A General Description for Subject Allocation in Each Module.

AF6O
ABBREV IJE CHI C] ACCTN* MSTAT COM U RS ECON* TOTAL

DL I
D 2 I 3 I 3
ò z 2 I 24

BF40 and BF50
ABBREV ENG t CHI C P ACC MATHS COM S* RS T\?E COMM CHIST* TOTAL

DL I I
D I 2 2
s z 2 2 26-28

CSCl3OA
ABBREV B ENG P CHI P ACC MSTAT W PRO RS ECON TOTAL

DL I
l) 2 3 I
s 2 I 2 2 z4

CSCl3OB
ABBREV B ENG P CHI BK BMATH W PRO RS T\?E COMM TOTAL

DL I 2
D I z
ò 2 2 2 I 22

D140
ABBREV B ENG P CHI BK SH W PRO RS TY?E SEC P TOTAL

DL
D z 3 2
S 2 I LJ

ESC110 **
ABBREV ENG L ASTAT ACCTN RS COM S TOTAL

DL 2
D 2 I 3
S 2 I 2 24

ESCl80
ABBREV ENG L ASTAT ACCTN RS W PRO ECON TOTAL

DL
D 2 2 3 2
S 2 I 24

96



Table2, A general description for each category

Categorv General Description Total nurnber of classes
AF6O Form 6 2
BF5O Forrn 5 5
BF4O Form 4 7
CSCl3OA Cornmerc al Studies IA 2
CSCl3OB Commerc al Studies IB 2
D140 Secretarial Trainins 2
ESCl10 ** Business Computing I
ESC180 # Commercial Studies tr 2

TOTAL LJ

'r Either one of the subjects will be offerecl in a class. Except in 4F60, both subjects
will be conducted in parallel at the same time. Student may take either one of those.

** The last year offered module.

# Seconcl year course for CSCl30A and CSC130B.

DL, D, S be Double class conducted in speciatly equipped roorn, Double class ancl
Single class respectively.
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APPENDIX C

Input, Output D at ab ase s
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APPENDIX C: CLSLOTPF.DBF

09/L2/94

CLASS TYPE SLOT

4A
4A
4A
4A
4A
/tA

4A
4A
4A
4A
4A
4A
4A
AA

4A
4A
4A
Á^

4A
4A
4A
AA

4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
4A
^1

4A
4A
4A
4j\
4A
4A
4A
4A
4A
Á^

4A
A 

4A
l1

4A

s
S

s
S

S

S

S

s
s
s
S

s
S

s
S

s
S

.s

s
S

S

S

S

S

S

S

S

S

S

s
S

s
S

s
S

S

S

S

s
S

s
S

s

s
S

S

S

L

2
3

4
5
6

7
B

9

10
11
I2
13
L4
15
1-6
1_1

t-B
L9
20
21"

22
23
24
25
26

2B
29
30
31
32
33
34
35
36
37
38
39
40
4I
42
43
44
45
46
47
4B
49
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CLASS TYPE SLOT

AA

lt^

4A
4A
4A
4A
/1 

^
AA

/tA

4A
4A
4A
4A
AA

Â^

4A
4A
4A
4A
4A
4A
/t7

4A
4A
4A
4A
4A
À1

/1 7

4A
4A
4A
4A
4A
4A
4A
4A
4A
AA

4A
AA

4A
4A
4A
4A
AA

4A
4A
4A
4A
4A
AA

4A
/t^

4A
4A

S

T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D

D
D
D

50
3
A

5

6

13
I4
15
L6
23
24
25
zo
33
34
35
36
43
44
45
46
1_

3

4
5
6

7
9
11
1-3

1_4

15
I6
T7
'r9

21_

23
24
25
26
21
29
3t-
33
34
35
36
31
39
4l
AA

44
45
40
47
49
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APPENDIX C: DAYSESPF.DBF

09/).2/94

SLOT DAY SESSTON

1
2
3
4
5
6
'7

B

9
10
11
I2
13
I4
15
16
r'7
1-B

L9
20
¿L

22
23
24
25
26
)'7
2B
29
30
31
32
33
34
35
36
3l
3B
39
40
4I
42
43
44
45
46
47
4B
49
50

1

2
3
A

5

1

2
3
4
5
2
3
4
5
1

2
3

4
5
1
3
4
5
L
2
3

4
5

1_

2
4
5
1
2
3

4
5

1

2
3
5

1
2
3
/1

5
1

2
3

4

1
2
3
4
5
6

7
B

9

10
1
2
3

4
5

6
'7

B

9

10
1
2
3

4
5

6
7
8
9
10
1
2
3

4
5
6
'7

B

9
l_0
I
2
3
4
5
6

7
o

9

10
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APPENDIX C: TDSPF.DBF

09/L2/94
TYPE SLOT1 SLOT2 SLOT3

S

,S

s
S

S

S

S

S

S

s
S

s
s
S

s
S

s
S

s
s
S

,S

S

s
,S

s
S

S

S

S

S

ò
s

S

5

s
S

,S

S

s
S

s
s
S

S

,S

I
2
3

4
5

6
7
B

9
10
11
72
13
I4
15
16
L1
18
I9
20
2'r
22
23
24
25
26
27
2B
29
30
3l_
2a

33
34
35
36
37
3B
39
40
4I
42
43
44
Atr

47
48
49
50
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TYPE SLOT1 SLOT2 SLOT3

T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D

3
4
5
o

13
74
15
1-6
23
24
25
26
33
34
35
36
43
44
45
46
1-

3
A

5
6

1
9
1_L

13
1_4

15
l6
L7
1-9
)1

23
24
25
26
2'7
29
3t_
33
34
35
36
37
39
4I
43
44
Átr

46
47
49

44
4tr,

A<

4'7
4
5
6
1
1_4

15
I6
I7
1A

25
26
21
34
35
36
31
42
44
45
46
4l
4B
50
2
A

5
6

1
B

10
L2
I4
15
I6
L7
1B
20
22
24
25
26
a1

2B
30
32
34
35
36
37
38
40

35
36
3'7
38
/1 tr

46
41
48
5

6
7
I
15
1_6

T7
1B
25
26
27
2B
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APPENDIX C: CLASSPF.DBF

9/12/94

CLASS ABBREV DESC

Â^

4B
4C
4D
4E
4F
Aõ

flJ

5c
5D
ft1
6A
6B
B1
B2
C1
C2
GA
GB
P2
Þa
>z

F4A
F4B
F4C
F4D
F4E
F4F
F4G

F5B
F5C
F5D
F5E
F6A
F6B
ulìl
c-ez
C-81
C_81
C_fÏA
C_ITB
BCOMP
SEC_A
SEC B

FORM 4A
FORM 48
FORM 4C
FORM 4D
FORM 4E
FORM 4F
FORM 4G
FORM 5A
FORM 5B
FORM 5C
FORM 5D
FORM 5E
FORM 6A
FORM 6B
COM. STUDIES A1
COM. STUDTES A2
COM. STUDTES 81
COM. STUDIES B2
COM. STUDIES 2A
COM. STUDIES 28
BUS. COMPUTTNG
SEC. TRATNING A
SEC. TRATNING B
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APPENDIX C: ROOMPF.DBF

09/'12/94

ROOM ABBREV DESC

Al_
A2
^?
A4

B1
B2
B3
B4
lJf

CL
Hl-
LL

T1
T2

a-ze
A_2C
A_2D
A_28
l\bA
¡\ olJ
B4A
B_58
IJ fU
B5D
b lA
colt-r,
HALL
LAN_L
GP_RM
TYP_A
TYP B

RM 2A, BLOCK A
RM 28, BLOCK A
RM 2C, BLOCK A
RM 2D, BLOCK A
RM 2E, BLOCK A
RM 6A, BLOCK A
RM 68, BLOCK A
RM 4A, BLOCK B
RM 58, BLOCK B
RM 5C, BLOCK B
RM 5D, BLOCK B
RM 7A, BLOCK B
COMPUTER ROOM
HALL
LANGUAGE LABORATORY
G. P. ROOM
TYPTNG ROOM A
TYPTNG ROOM B
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APPENDIX C: SUBJPF.DBF

09 /12/94

SUBJECT ABBREV DE.SC

1

2
3
4
5
6
7
8
9

10
11
I2
l_3

I4
15
16
1-7

18
I9
20
2I
22
23
24
25
90
91
99

ACCTN ACCOUNTING
ASSEM ASSEMBLY
BK BOOKKEEPTNG
BMATH BUSINESS MATHMATICS
IìC¡T|À1ì qrTlÀ.nTer¡Tôc

B_ENG BUSTNESS ENGLISH
CHÏLC C.LANGUAGE & CULTURE
CH]ST CHINESE H]STORY
CHI_L CHTNESE LANGUAGE
COMM COMMERCE
COM_S COMPUTER STUD]ES
COM-U COMPUTER USAGES
ECON ECONOMICS
ENG_L ENGLISH LANGUAGE
MATHS MATHMATICS
MSTAT MATHS & STATTSTTCS
P-ACC PRfNCIPLE OF ACCOUNT
P_CHT PRACTTCAL CHTNESE
RS RELIGOUS STUD]ES
SEC-P SECRETARIAL PRACTICE
SH SHORT HAND
TYPE TYPING
U-ENG USE OF ENGLISH
I¡¡-PRO WORD PROCESSTNG
ASTAT ADVANCED STATTST]CS
CO_CO COMMERCE/COMMERCE
EC_AC ECONOM]CS/ACCOUNT]NG
OTHER OTHERS
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APPENDIX C: TCHERPF.DBF

09 / 12/94

TCHER ABBREV DESC

CF
CK
WY
CY
IL

F,S

HT
HY
KF
KK
KL
KS
KU
LH
LS
MW

sc
SH
,SL

SM
WS

TW
L!{
Y1
YF
YH
YK
YW

CYF
CKK
WHY
HCY
WFC
WFS
LHT
CHY
CKF
TKK
NKL
WKS
KU
LSH
CLS
LMW

MSC
HSH
CSL
WSM
SWS

WSF
LWS
I^7YH

CYF
WYH

YKL
YYt/'I

H.
L.
M.
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APPENDIX C: ALTRMPF.DBF

o9 /12/e4

ROOM ALTRM

A2
A1
A4
f\l

A7
A6
B5
IJJ
ÞA

B5
B5

A1
A2
nl
12

t\4
A6
¡?

B1
B2
B2
B2
B3
B3
B4

T1
T2

B4
B3
lJf

T2
T1
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APPENDIX C: CLSUBJPF.DBF

09/L2/94

SEo PRIoRITY CLÀSS SUB.fECT rcHER RooM CITASSTYPE REPEÀT FTNTSHED

t4
26
33
44
56
64
14
B6
96

10 4
11 6

123
134'14 6

L64
1_1 6

186
l-9 6
204
2L6
224
236
244
253
266
274
284
296
30 4
31- 6
324
33 4
34 6

35 4
36 6

3'7 4
38 3
39 6
404
4L4
426
434
446
454
464
476
484
496
50 4

P2
P2
P2
P2
P2
P2
P2
P2
P2
B2
B2
B2
B2
B2
B2
B2
B2
B2
DZ
4A
4A
4A
AA

4A
4A
4A
4A
4A
4A
4A
4A
4A
4C
4C
4C
/t a,

4C
4C
4C
A.
Aî
4C
4C
4C
/tî

4t)
/tn
4D
/lì

4D

T4
14
11
11
11
I
25
25
L9
13
13
24
6

6

r'7
5
5
L9
l-B
9

9

15
15
1-1

l-1
L1_

I4
I4
1_4

22
10
1_9

9

9
15
15
L7
11
11_

t4
14
1_4

22
10
I9
9

9

15
15
L7

SM B4
SM B4
YW CL
YW B4
YW B4
KS B4
WY B4
WY B4
YK B4
KF B5
KF B5
H\/ r-T.

LW B5
LW B5
KS B5
I ù IJf

FS B5
YK 85
KU B5
FC A6
FC A6
HY A6
HY A6
FS A6

SH A6
I,{S LL
WS A6
I^lS A6
TW T2
YF A6
YK A6
FC A7
FC A7
HY A7
HY A7
FS A'7

ùN LL

I^7S LL
WS A7
ws Ì\1
TW T2
YH A1
YK A7
HT A4
HT A4
MW A4
MW A4
YF A4

109

D22
s11
DL22
D11
sz2
D33
D]_1
sz2
s11
D1t-

Iz
D11
D22
s20
D33
D11
-.¿0
SlL
q11

l

D22
s1L
D11
Þ¿2
D22
DLl-1
S¿2
DL11
D11
s22
DL1I.
s22
sl1
D22
sl1
DIl
s¿2
D22
DL11
S¿2
DL11
D11
s22
DL11
s22
sI1
D22
SI1
D11
s¿2
D22



09/1,2/94

sEo PRIORITY CLÀSS SUBJECT TCHER RooM CI,ÀSSTYPE REPEÀT FINTSHED

51 3

526
534
544
55 6
56 4
576
584
qg ¿.

60 4
o_L c)

624
636
644
65 6

664
6'7 4
68 6
694
70 4
tI 4
12 4
73 6

14 4
15 6
to 4
71 6

78 7
80 4
81 6

824
834
844
Rq ¿.

866
874
88 6

894
90 6

91 7
934
94 6
otr A

96 4
976
98 4
996

l_00 4
101 4
rv¿ o

/'l rì
4D
4D
4D
/n
4D
4D
4D

5A
5A
fl{

EA

tr^

5A
5C
5C
5c
5C
5C
5C
5C
5c
5C
5c
5C
5c
)-ú
5E
f11

5E
f-ú

5E
)ö
5E
l_ú
5E
5E
5E
f11
cl-
c1
cl-
c1
c1

l_1
11
L4
I4
L4
22
10
I9
I4
I4
I4
l_5
15
B

19
10
9
9
T1
22
T4
I4
'14

15
15
11
11
I9
9

9
1_7

22
I4
I4
T4
15
15
11
11
L9
9
9

1l
22
1_'7

3
3

24
6
6

SH
SH
WS

ws
WS

YH
YH
YK
LH
LH
LH
MW

MW

HT
YK
YF
HT
HT
KS
TW
LH
LH
LH
MW

MW

SH
SH
YK
CY
CY
KL
CF

SC
SC
WY

WY
YW

YW

YK
CY
CY
KL
CF
KL
KL
KL
SL
LI^7

LI¡J

CL
A4
LL
A4
A4
T2
A4
A4
LL

A5
A5
T2

LL

A5
T2
LL
A2
A2
A2
A2
CL
A2
A2
A2
A2
A2
T1
LL
B1
Bi_

B1
Bl-
CL
Bl-
B1-

Bl-
B1
B1
T1
B1-

A1
A1
CL
A1
A1

DL 1_ l-
s22
DL11
DII
s22
DL11-
s22
s11
DL11
D1l-
>¿2
Dt-1

DI1
sl1
Dt-1
D22
sl_1
D22
Dl1
Dt-1
Dl_1
s22
D11õ-
DL11
s22
s1:i_
D22
s1t
D22
D]_1
Dl1
Dl1
s22
DII
s¿1_
DL11
>¿2
s11
D22
c'l 1

D11
DII
s22
D22
s22
DL1"I
Dl-1
s22

1i0



09/1,2/94

SEO PRTORTTY CLASS SUB.]ECT TCHER ROOM CTJASSTYPE REPEÀT FINISHED

103 4
104 6

105 4
106 6

L01 6

108 4
109 6

110 4
I1_1_ 4
1_1-2 6

1l-3 4
L1_4 6

115 4
LL6 6

II7 6
118 6
1'lO /1

r20 6

1_21 5

1-22 4
1_23 4
L24 6

L25 3
126 6

C1
C1
c1_

C1
c1_

C2
C2
c2
C2
C2
C2
C2
C2
c2
C2
olJ
ou
ou
olJ
olJ
olJ
6B
oö
6B

22
4
l-0
L9
1B
3
3
1/1

6

6
22
A

10
L9
18
1_9

16
L6
23
23
7
7
12
1)

CF
HY
YF
YK
KU
KL
KL
SL
CK
CK
CF
HY
YF
YK
KU
YK
WY
WY

SC
CY
CY
YW

YW

2
2
1

I
1

2
2
l_

1

2
2
2
L
1

t_

L
1

2
1

2
1

2
1
1

2
2
1
1

1
2
2
1

1

2
2
2
1-

1

L

1

1
2
t_

2
1

2
1

1

T2D
n1öf

A1 D

^1
11

ÞJD

83s
CL DL
Þ?n
K1 S

T1 D
JJJ S
Þ?ñ

B3S
R?C
A3s
A?N
1?

LL DL
A3D
^2 

ñ

^2
CLD
A3s

l1l



APPENDIX C: ASSIGNPF.DBF
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CLASS SLOT TCHER ROOM SUBJECT DAY SESSTON TYPE TYPE1

4G

4E
4E

S2

6A
6A
6A
GA
GA
GA

GA
GA
GB
GB
GB
GB
Bl_
B1
GA
GA
GB
GB
4G

5D
5D
5D
5D
GA
GA
GA
GA
GB
GB
GB
GB
llJ

fu
4F
AE

5D
5D
5D
4B
4B
4F
4F

1
42
3
44
13
4
I
42
3
44
5
46
13
A

l_5
6
21
1a

23
I4
1,

42
Lt
2
i_3
4
2
4
1
42
5
1_1

1
42
21
1')

3
44
11
)
1
42
1
42
3
44
2
11
2
3
44
21-

SL
SL
SL
SL
SL
SL
!Þ

LS
LS
LS
LS
LS
LS
LS
LS
LS
LS
!ù

LS
LS
KF
KF
KF
KF
KF
KF
SC
SC
SC
SC
SC
SC
KK
KK
KK
KK
KK
KK
KK
KK
LH
LH
HY
HY
MW
MW
MW
F.S
¡Þ
YH
YH
YH

CL
CL
CL
CL
CL
CL
^Á
A4
A4
A4
B3
B3
B3
B3
B3
B3
B2
B2
B2
B2
A2
A2
B3
B3
B2
B2
É4
Þ/
B1
B1
B1
Ðf

B3
B3
B3
B3
B2
Dá

B2
B2
A6
A6
A5

B1
B1
B1
A1
A7

B4

11
t1_
LL
1l_
24
24
1
1
1
L

1
L

L
I
l_

1_

1
1
1_

L

13
13
13
13
13
13
1_4

1_4

1_4

t4
L4
t4
1_4

I4
t4
I4
1_4

I4
I4
I4
t4
L4
15
15
15
15
15
I]
L]
1_1

L]
L7

1
L

3
3
4
4
l_

1
3
3
5
5
4
4
1_

1
3
3
5
5
1
T

2
2
4
4
2
4
1
1-

5
2
1
1-

3
3
3
3
2
2
1-

1
1
1_

3
3

2
a

2
3
3
3

1t2

t_

2
3
4
3
4
1
2
3
Á

5
6
3
A

5
6
1
2
3
4
I
2
L

2
3
4
2
4
1
2
5
L
1
2
1
2
3
4
1
2
1
2
1
2
3
4
2
L
2
3

4
1

D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
S
S

D
D

s
D
D
D
D
D
D
D
D
D
D
D
D
D
D
S
S
s
D
D
D

L

2
1
2
1-

2
1
2
1_

2
I
2
.I

2
1
2
1
2
l_

2
1_

2
1
2
1
2
1
1
1
2
1
1
1
2
1
2
1

2
1
2
1_

2
1_

2
1
2
I
1
2
L

2
1



Page No. 2
09/1,2/94

CLASS SLOT TCHER ROOM SUBJECT DAY SE.SSION TYPE TYPE1

Aî

B1
B1
flJ
qn

4E
AT
Þz

,>f

s1
.s1
Þa

Þa
Þz
>z
>z

OA
6A
GB
GB
GB
GB
Bl_
B1
B1
B1
s1
èf

Ðz

B1
Þ1
AE

4F

4F
5D
5D
)\)
5D
llJ
flJ
4E
4E
flJ
llJ

)t)
OA
OA
GA
GA

I2
rL
2
21_

I2
11_

2
1
42
1-

42
3

44
13
4
l_1
2
2I
I2
2I
L2
1-

42
31
22
13
A

2I
I2
31

33
24
23
I4
2I
1_2
)2,

I4
25
16
31
zz
11
2
JL

22
25
L6
33
24
3l_
zz
3t-
22

YH
KS
KS
KL
KL
YF
YF
YK
FS
YF
YF
TW
TW
TI^I
TW
TW
TW
ThI
TW
LH
LH
WY
WY
!VY
WY
t5
FS
FS
TÞ
Lh7
LW
L!V
LW
LW
LW
FC
FCI
FC
FC
CY
CY
CY
CY
HT
HT
FC
¡U
LH
LH
CF
CF
LH
LH
SL
SL

B4
A2
A2
B1
Bl_
A3
A3
B5
B5
A1
A1
A1
A1
A1
A1
5l
B5
B5
B5
A4
A4
B2
B2
B2
B2
A2
l\¿
A2
A2
A1
A1
B5
lJf

A2
^a
f\f

A5
B1
B1
B1
B1_

A6
Ab
A3
A3
LL
LL
T2
12
LL
LL
CL
CL

1_1

L1
I7
T]
I7
t7
1-7

I9
3
20
20
27
21
21_

2I
2L
21-
21_

2L
23
23
25
25
25
25
5
5
5
5
6
6
6
o

6
6

9
9
9
9
9
9
9
9
9
9
9
9
I4
L4
22
22
23
23
.A

24

2I
22
Jl_
JZ
21
22
11-
L2
L1,
I2
33
34
43
44
2L
aa-z

32
31

11
T2
41"
42
43
44
?1
JZ

4I
42
13'I 4

54
?1

53
54
25
26
41-
42
11

22
4'I
42
25
zo
13
I4
4t
42
4I
42

113

D2
D1
D2
D1
D2
D1
D2
s1_
D1
D2
D1
D2
D1
D2
D1
D2
DI
D2
D1
D2
DI
D2
DL
D2
D1
D2
D1
D2
D1
D2
D1
D2
Dl_
D2
D1_
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
DL
D2
DL
D2



Page No. 3
09 / 12/94

CLASS SLOT TCHER ROOM SUBJECT DAY SESSION TYPE TYPEI-

GB
GB
)lJ
+¡
JE
flJ
Þ1

S1
c1

òa
Þa

ÞI
Þf

s1
e1

ùf

Þa

>z
òz
ÞZ

c'ì

Þz
ÞZ
>z
Þ1
c1

sl_
bA
6A
6A
bA
AÞ
AD
/18
AÊ

4F
AE

)13

5lJ

flJ

flJ

flJ

llJ
Þ1

B:l_
Þ'l
Þ1
Þ'l
Þ1
Þ1

33
24
22
1_3

32
23
43
31
4I
32
11
2
4t_
2t
1a

43
34
25
I6
4I
JZ
31
43
34
33
24
23
I4
15
6
I4
23
15
41-
32
11
2
4L
32
31
43
41_

32
31
2I
L2
15
6
l_3
4
4L
32
31
22
33
24
3

SL
SL
YF
KK
LH
YK
LW
HT
TW
Th7

LW
LW
YI^l
YW
YW
FS
FS
TW
TW
LW
LW
FS
YF
YF
TW
TW
TI¡J

T\^/
CF
CF
YK
KU
TW
LS
LS
YW
YlV
FC
FC
YK
SL
YH
YH
YF

^òKS
KS
KS
HT
HT
SL
SL
KS
KS
KS

^ò
LI,\I

CL
CL
A6

A6
A6
A2
t34
A1
A1
^1
Al_
¡\o
CL
CL
A1
A1
Tl_
T1
B5
lJf

B5
B5
B5
T1
T1
B5
B5
T2
T2
A1
A1
A1
T\4
A4
CL
CL
/\/
I\7

A6
A6
A6
A6
A6
A6
¡\O
CL
CL
A2
A2
A2
A2
A2

24
24
10
L4
I4
1_9

6
9
2t
2L
6
6
1_1_

aÀ

24
3
3
22
ZZ
6
6
3
20
20
22
22
2L
2L
22
22
L9
:l- B

21_

1
1_

72
L2
9
9
1_9

TL
t1
L'7
l_0
1"7

Ll
t7
L7
9
9
a/1

24
t7
L7
L1
L1
6

D1
D2
òf

s :t_

s1
s1
S1
S1
D1
D2
D1_
D2
S1
D1
D2
D1_
D2
D1
D2
D1_
D2
s1
D1_
D2
D1_
D2
D1
D2
D1
D2
s1
S1
S1
D1,
D2
D1
D2
DI
D2
s1
s1
D1
D2
s1
D1
D2
D1
D2
D1
D2
DL
D2
DL
D2
D1
D2
D1_

13
1-4
42
43
)¿
53
23
4'r
51
)z
)1
1a¿z

lt

32
23
)A

25
¿o
51_
a¿
4L
23
24
13
T4
53
54
15
-LÕ
tr,A
53
15
51_
52
21,
22
52
4L
ZJ
51
52
4T
?T
32
15
16
43
44
51
)z
41
42
13
I4
33
tt4



Page No. 4
09/1_2/94

CLA,SS SLOT TCHER ROOM SUBJECT DAY SESSION TYPE TYPE1

B1
B1

ltÕ

AÕ

AÕ

Aõ

^õ
4G
AÕ

4G
AÞ

bA
6A
6A
6A
flJ
5B
flJ

flJ

JD

5D
)t)
5D
5D
5D
GA
GA
GA
GA
GA
GA
GA
GA
GB
GB
GB

^Ð
GB
GB
GB
GB
4E
4E
4E
4E
4E
4E
AT

flJ

5B
5B
llJ

44
1-5
41_

32
3
44
15
6
33
24
23
1-4
43
34
33
33
24
15
35
41_

44
3
I4
32
43
34
23
L4
15
34
43
ZJ
L4
41_

32
3
44
4I
32
43
34
45
15
25
35
35
4L
32
2L
72
L
42
43
34
33
24

LI^I
KF
HT
HT
HT
HT
SC
SC
YH
YH
SC
SC
HY
HY
YF
LH
LH
YlV
WY
SH
LH
YW
MW

YK
SH
SH
KL
KL
CY
KK
KK
KF
KF
I^/Y
WY
WY
WY

KF
KF
LS
LS
KK
YK
Ki{
KF
YF
KK
KK
MW

MW

¡U
FC
HT
MI^l

MW

MW

A2
A2
B4
B4
ÞA

B4
LL
LL
ÞA

B4
B4
B4

ÞA

A4
A4
A4
A4
B1
A6
A6
A6
B1_

CL
CL
Bl_
B1
B1
B3
B3
5J
IJJ
B3
B3
B3
B3
B2
B2
B2
B2
B2
B2
DZ
D¿
A3
^?
^?
^2
A3
A3
A3
A6
A6
A6
A6

6
13
9
9
9
9
L4
74
1_7

1_'7

I4
T4
15
15
10
23
23
1_2

T6
1-L
I4
1,L
15
I9
11
11
1_1

11
9
I4
1_4

13
t-3
25
25
25
25
13
13
t_

1_

14
T9
T4
13
10
14
14
15
15
9
9

9
t_5
15
15

3
l_

5
5
3
3
1-

1
1_

L

5
5
2
2
1
1
1
1
3
5
3
3
5
5
2
2
5
5
1
2
2
5
5

5
5
3
3
5
5
2
2
4
1_

2
3
3
5
5
3
3
1
1
2
2
t
L

115

4
5
1
2
3
A

5
6
3
4
3
4
3

4
3
3
4
5
5
1-

4
3
4
2
3
4
3
4
5
A

3
3
4
1
a

3
4
1
2
3
4
5
5
5
5
5
1

l_

1
2
3
4
3
4

D

D
D
D
D
D
D
D
D
D
D
D
D
s
D
D
S

,S

s
s
S

s
S

D
D
D
D
S

s
S

D
D
D
D
D
D
D
D
D
D
S
S

S
s
S

D
D
D
D
D
D

s
D
D

2
1
L
2
1
2
1
2
1
2
1
2
1
2
1
1
2
1
1_

1
1
1
T
1
1
2
1
2
1
t-
L
1
2
L

a

1
2
1_

2
1
2
1
1
l_

L
1
1
2
1
2
1
2
1
t
I
2



Page No. 5
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CLASS SLOT TCHER ROOM SUBJECT DAY SESSTON TYPE TYPEl

4E
4E
4B
4B
4B
4B
4B
AE

4F
4G

4F

flJ

flj

4r'
4F
4F
4F

4G

4G
fu
3u

5D
5D
5C
5C
5E
f11
olJ
olJ
6B
6B
olJ
olJ
olJ
6B
olJ
olJ
6B
olJ
4A
4A
4D
/n
6B
olJ
B2
B2
P2
P2
C2
C2

43
36
6
t_

42
31
22
25
1,6

11
5
1_1

46
45
36
5
46
35
26
AÊ.

36
25
16
4'7
38
37
2B
29
20
29
20
29
20
I7
8
9
50
29
20
I7
B

9
50
1
4B
'r7

B

I9
10
25
16
1
48
6

47

MW
KK
HY
WS
WS
SH
SH
CF
CF
SL
HY
HY
SL
YW
YW
KK
KK
SL
SL
CF
CF
YH
YH

SC
YH
YH
YH
YH
YH
YH
LS
LS
LS
LS
LS
LS
KF
KF
KF
KF
KF
KF
SH
SH
SH
SH
YW
YI^f
HY
HY
KS

^ù
YF
YF

A3
A3

A7

A1
AI
T2
T2
B4
B4

B4
CL
CL
LL
LL
CL
CL
T1
T1
B5
B5
LL
LL
A1
A7

A2
A2
A2
A2
A2
A2
A3
A3
A3
A3
¡?

A3
CL
CL
CL
CL
CL
CL
CL
CL
lJf

B5
B4
B4

15
1_4

t-5
1_4

t4
11
TT
22
22
r1-
15
15
11
1_1

l_ t_

1-4
1_4

:t_ l_

11
22
22
10
10
1_4

T4
:l- 0
10
90
90
90
90
9'r
9'r
9'r
9:i_

9T
9l_
9t
9t
9L
9t
91-
91
rL
1_L

1t_
1_1_

1_2
1)
24
24
1
1
l-0
10

s1
S1

DT
D2
S1
st-
D1
D2
S1
S1
st_
s :t_

D1_
D2
D1
D2
D1
D2
D1_
D2
DI
D2
D1
D2
DL
D2
DL
D2
Dt-
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
DL
D2
DL
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2

¿5
46
1-6
1_t
I2
4t
42
25
26
¿I

55
¿I
56Á-
46
55
56
35
36
45
46
25
26
r'7
1B
57
5B
19
1 10
1_9
1 1-0
1_9
1 10
31
3B
49
4r0
1_9
1 l_0
37
38
49
4L0
27
28
37
38
59
q 1n
25
26
2'7
28
I6
L7

116



Page No. 6
09/72/94

CLASS SLOT TCHER ROOM SUBJECT DAY SESSTON TYPE TYPE]-

fL

5C
P2
P2
P2
P2

4A
4C
4C
/tl
/rr
4D
/I-1

5c
5C
5C
5C
f11
fÈ
f11
5E
4A
4A
4C
4C
/lr
4D

5C
fL
f11
f11
B2
B2
B2
B2
4A
4A
4A
4A
4C
4C
/n
4D
/rì
4D

tr^
5c
5C

37
2B
71
I
I9
10
5
46
I7
I
9
50
6
47
I7
8
6
47
t9
t-0
7
4B
9
50
I9
1_0

7
48
9
50
I9
10
6
47
I7
B

I9
10
1-7

I
l9
10
5
46
1-9
10
25
L6
ZJ
L6
35
26
7
48

SH
SH
SM
SM
SM
SM
WS
WS
I¡7 Q

WS
I^IS

WS
WS
WS
LH
LH
LH
LH

SC
sc
SC
HY
HY
HY
HY
MI^Ï

MW
MI^I

MW

MW

MW
WY
WY
KS
i(s
^,>
KS
FS
fù

FS
FS
¡ò
Tò
YF
YF
YF
YF

^Þ
KS
KS
KS
KL
KL

CL
CL
B4
B4
B4
B4
A6
A6
A7
A]
LL
LL
T\4
1Â

LL
LL

A2
LL
LL
B1
B1
A6
A6
I\'7
A7
A4
A4
AE

B1_

Bl_
B5
B5
B5
B5
A6
A6
A6
A6

A7
A4
A4
A4
A4
¡E

A2
A2

11
1:t-
L4
I4
74
l4
I4
I4
1_4

I4
L4
1_4

1_4

I4
1_4

74
T4
t4
1_4

I4
L4
1_4

15
15
15
15
15
15
15
15
15
15
15
15
1-1

1_1

L7
1_l
1-7

I1
L7
I7
1-7

1_7

1_1

1_1

r'7
1_1

I7
1_1

r'7
L7
I7
L7

D1
D2
D1-
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1_
D2
D1
D2
D1
D2
D1
D2
D1_
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1_
D2
D1
D2
DL
D2
Dl_
D2
D1_
D2
D1
D2
D1
D2
D1-
D2
D1-
D2
D1-
D2
D1
D2
Dl_
D2

57
5B
3'7
3B
59
5 10
55
56
37
3B
49
4 10
I6
I'7

3B
1_6
I7
59
s 10
21
28
49
4t0
59
5 10
21
2B
49
4]-0
59
s 10
16
I7
37
3B
59
5 10
31
38
59
5 tu
55
56
59
q 1al

25
26
25
26
35
JO
2'7
2B

tt7



Page No. 7
09/1_2/94

CLASS SLOT TCHER ROOM SUBJECT DAY SESSION TYPE TYPE1

l(-

5C
f_É
)11

4A
4C
5 _E;

f11
C2
C2
olJ
olJ
c1
C1
C2
C2
11
C1
aa
C2
C2
C2
B2
B2
B2
B2
6B
6B
5A
tr1

4A
4A
4A
4A
4C
4C
4C
4C
4D
/n
4D
/rl

5C
5C
5E
5E
f_ú

5E
4A
4C

9
50
35
26
16
1B
9
50
1_7

B

27
18
29
20
39
30
L7
B

1_9

10
25
1-6
29
20
39
30
6
47
L1
I
27
1_B

29
20
37
2B
39
30
2'7
1B
29
20
I9
10
39
30
27
1B
1-'7

B

37
2B
26
26

KL
KL
KL
KL
YK
YK
CF
CF
CF
U¡

SC
SL
SL
SL
SL
KL
KL
KL
KL
KL
KL
LI,{
LW
LW
LW
CY
CY
HT
HT
TL
FC
¡L

FC
IU
FC
fU

FC
HT
HT
HT
HT
HT
HT
HT
HT
CY
CY
CY
CY
CY
CY
YF
YH

A1
A1
B5
u5
A6
A7
T1
T1
T2
T2
^Á
l\4
CL
CL
CL
CL
A1
A1-
B3
B3
B3
B3
B5
B5
lJf

B5
A3
A3
T1
T1
¡\O
A6
A6
A6
A6
A6
A6
Ab

A4
A4

A1
A1
B1
B1
B1
B1
A6
A1

I7
'r7

77
L7
I9
1_9

22
22

23
23
24
24
24
24
3
3
3
3
3
3
6
6
6
6
7
'7

B

B

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10

D1
D2
D1
D2
s1
S1
D1
D2
DL
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1_
D2
Dl-
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
D1
D2
Dl-
D2
D1
D2
D1
D2
D1
D2
s1
s1

49
4r0
35
36
zÕ
4B
49
4 10
37
38
47
4B
19
1 10
29
2 1,0
37
3B
59
5 10
25
26
I9
1 10
29
2 1,0
I6
L1

3B
41
48
19
1 10
57
5B
29
2t0
47
4B
t9
1 t-0
59
5 t-0
29
2r0
47
4B
37
3B
57
5B
36
36

1i8



Page No. 8
09/L2/94

CLASS SLOT TCHER ROOM SUBJECT DAY SESSTON TYPE TYPE1

4C
P2
Â1
,4^

4C
/Tì

4D
5c
olJ
B2
B2
4A
4C
4D
/1 T\

]L

4A
4C
A-
4D
5A
)t1
f11
B2
C1
P2
c1
C1
C1
c1
C1
C2
C2
olJ
/1 7

4C
4D
5E
5E
P2
P2
P2
P2
P2
P2
P2
flJ
5lJ
f11
5-E;

B2
B2
5A
5A
ff\

)'7
26
35
36
40
30
3B
1_6

7
36
40
30
29
26
2B
30
40
35
3B
31
2B
15
30
2B
l-0
20
t9
18
28
zo
27
18
2B
4B
25
4'7
40
3B
39
49
40
47
3B
37
2B
29
35
26
5
46
27
18
29
20
27

YH

SH
SH
SH
SH
SH
SH
YW
KF
KF
WS
I^lS
WS
ws
LH
HY
HY
HY
MW
MW
KL
KL
KU
KU
YK
YK
KL
KL
HY
HY
HY
HY
CY
FC
fU

HT
CY
YK
YW
lX^l

YW
KS
KS
SM
TW
TW
YW
YW

KS
KS
TI^7

Th7
LH

T\7
B3
A/
A6
A/
A4
A4
A2
A3
bl

uf

A7
A4
A4
A2
A6

A6
A4

lif

Bt_
lJf

A1_
ÞA

A:l_

A2
A2
A2
A2
B3
B3
A3
A6
¿\O

A4
B1
B1
CL
CL

CL
B4
B4
Þ/
T1
T1
CL
CL
B2
B2
12
T2
LL

10
11
11
L1_

11
11
11
1,L

T2
13
13
L4
1_4

I4
T4
I4
15
1-5

15
15
t-5
7'7
L'7
t_B

t_8
t9
L9
3
3

4
4
4
4
7
9
9
9
9

I9
L1-
11
11
11
l_

1_

I4
22
22
11
11
Ll
L7
¿z
22
T4

S1

S1
õ1

S1

s :i-
õ1

S1
S1
s1
s1
S1
s1
s1-
s1
st_
s1
s1
S1
s1
S1
s1-
s1
S1
s1
s1
e-1
ù_L

S1
S1
s1
S1
s :t_

S1
D1
D2
D :i_

D2
D1_
D2

D1
D2
D1_
D2
DT
D2
DI
D2
D1"

47
JÔ
35
46
3 10
2L0
18
26
27
46
3 10
2I0
I9
36
5B
2L0
3 1_0

35
1B
57
58'r5
2]_0
5B
5 l_0
1 10
59
48
58
36
47
4B
5B
2B
25
L7
3 10
1B
29
39
3 :t-0
!l
18
57
58
I9
35
JO
55
f,o
47
48
1_9
1 10
47

119



Page No- 9
09/12/94

CLASS SLOT TCHER ROOM SUBJECT DAY SESSION TYPE TYPEl

4BD2
28s1
39DL
3 10 D 2
I7s1
18s1
39D1
3 10 D 2
29D1
2L0D2
29s'I
39D1
3t-0D2
29D1
2IOD2
18s1
33DI
34D2
15D]_
16D2
49Dl_
4t0D2
39s1
1 10 s 1
29s1
39s1
42s1
48s1
45s1
47DI
48D2
29s1_
49DI
4L0D2
42s1_
25s1
49D1_
41_0D2
46s1
56s]_
3 1-0 s 1
35D1
36D2
51 DL
58D2
3 10 s 1
56s1
18s1
?qe1
39sl_
46st_
41 s]_
28s1
55D1
56D2
49DT

5A
5A
tr^
5A
f¡\

ff\

5C
fU
olJ
olJ
5C
c1
C1
C1
C1
5C
5c
5C
A1

4C
4C
4C
4C
4C
4D
4D
4F
5E
f11
P2
P2
P2
P2
P2
>z
B1
c1
-1
C2
5C
ou
6B
6B
olJ
ou
5E
Cr ÌJ

ou
olJ
5E
fll
f11
C2
C1
c1
C2

18
4B
49
40
47
3B
AO

40
39
30
39
49
40
39
30
3B
3
AA

15
6
9
50
49
20
39
AO

22
18
45
27
1_B

39
9
50
22
25
9
50
36
46
40
35
26
3'7
2B
40
46
3B
49
49
36
21
4B
5
46
9

LH
LH
YF
YF
MW
HT
CF
CF
ÞU
SC
LH
LW
LI^l
CF
CF
MI^l

CY
CY
SH
SH
TW
TW
SH
I^IS

YH
YH
YH
YI^I
sc
WY

WY
WY
YW
YW
TW
KF
YF
YF
KL

WY
SC

WY
WY
sc
YK
WY
CY
WY
WY
YI^I
CK
U¡
CF
CK

LL

LL
LL
^tr
^tr
T1
Tl-
A?
A3
A2
A1
A1
T2
T2
A2
^2
A3
CL
CL
T2
12

A7
AA

A4

B1
B1
B4
B4
Þ/l

B4
B4
B5
A2
A4
A4
B3
A2
A3
LL
LL
A3
A3
B1
A3
A3
A?
B1
B1
B1
B3
T1
T1
B3

I4
L4
10
10
1_5

9
zz
22
23
23
74
6
6
22
22
l_5
9
9
11
11
22
22
1_1-

1_4

t_0
10
:l_ 0
L1-
I4
25
25
25
11
11
2L
13
10
10
3
9
1_6

23
23
1_6

L6
I4
L9
I6
'7

15
t-5
Lt
6
22
z¿
6

r20



Page No. 10
09/'r2/94

CLASS SLOT TCHER ROOM SUBJECT DAY SESSION TYPE TYPE1

C2
C2
C2
-a
C2
B2
B2
C1
4B
(,)
C2
4A
4A
4A
4A
B2
B2
D¿

B1
B1
B1

P2
P2
P2
P2
4D
4A
4A
4B
4B
4B
4B
4B
>z
Þz
/tÞ

4B
4C
4C
4C
A.

4B
C1
c1
B2
B2
B2
B2
4B
4ÌJ
4B
AÞ

4A

50
29
20
37
2l
50
9
48
15
49
40
47
38
49
39

zo
48
5
AÊ,

34
45
4
45
L6
30
35
13
A

21_
L2
37
2B
3
3
44
44
24
7
4B
AC.

36
25
l6
41
38
47
3B
46
3'7
43
34
1_9

10
2B

CK
CF
CF
KL
KU
FS
LW
LW
HY
YK
CK
TW
TW
HY
I¡7 Q

FS
LW
YK
KU
LW
YK
KU
f\Þ

KS
YW
WY

YK
WS
WS

HY
HY
CF
CF
YF
CF
CF
FS
fò

FS
FS
WS

WS
YK
FC
KL
KL
FS
FS
KF
KF
WS
I^/S

WS
ws
YF

B3
T1
Tt-
B3
B3
B5
B5
B2
A7
B4
B3
T2
T2
A6
A1
B5
B4
E4
A2
A2
A2
B4
B5
B5
B4
ÞA

A2
LL
LL
A7
A'7
T2
T2

T1
T1
A7
A7
A7
A7
LL
LL
A]
T\7
A1
A1
B5
lJf

u5
lJf

LL
LL
¡2

A3
Al-

6
22
22
3
1B
5
6
6
15
I9
6
22
aa
15
1-4
5
o

L9
18
6

L9
1B
1
1-

1_1

25
I9
L4
1_4

15
15
22
22
10
22
22
1_7

I1
L7
I7
14
I4
t9
9
3
3
5
5
13
l_3
I4
I4
1_4

1_4

t-0

4
1_

1_

5
4
4
4
2
1
3
3
7
1
3
2
3
3
2
5
4
2
A

4
A

2
2
3
4
4
3
3
5
5
3
3
3
3
1-

2
2
A

4
2
2
1
1
1
I
5
5

2
2
5
5
5

121

D2
DI
D2
S1
s1
S1
S1
s1
S1
s1
S1
DL
D2
S1

sl_
s1
sl_
s1
S1
s1
s :t_

D1
D2
S1
s1
S1
DL
D2
D1
D2
D1-
D2
s :l_

DL
D2

s1_
D1
D2
D1
D2
s1
s1
DI
D2
D1_
D2
D1_
D2
D1
D2
sl_
S1

10
9

10
7
1
10
9
B

5
9
10
7
I
9
9
9
6
B

5
5
A

5
4
5
6
10
5
3
4
1
2
1
B

3
3
A

4
A

'7

B

5
6
5
6
'7

B

1
B

6
7
3
4
9
10
B



Page No. 11
09/72/94

CLASS SLOT TCHER ROOM ,SUBJECT DAY SESSTON TYPE TYPEl

4B
/1Þ
AÞ

4B
5D
> t-)

5C

Aõ
AE

4F
4F
AE

AT

4T'
4F
4F
4E
4D
4D
4D
cl_
5C
q^

5A
4.11

GA
AE

GA
AE

4E
4E
AE
/lE
AE

4E

5c
6A
OA
6A
6A
6A
6A
6A
6A

13
4
23
I4
13
4
1
45
z¿
1-3

l_5
2
34
33
36

4
)A

15
45
46

^tr.
36
36
36
46
37
23
34
24
24
33
33
1_4

5
46
13
4
25
L6
26
13
4
23
'r4
45
5
43
34

fL

¡U
SH
SH
MW

SH
LH
SH
HY
YK
SL
YH
SL
¡U
YK
HY
KK
KK
KK
MW
MW
YH
YH
LW
MI/ü

LH
LH
YF
FC
KF
YK
YK
KK
SL
YH
YH
YF
YF
I<K
KK
YK
CY
CY
WY
WY

YK
CY
CY
WY

CL
CL
B1
B1
AE

A1
B4
B4
A3

^tr

A3
A4
T2
T2
^t
A.L
A5
A5
A3
A3
B3
A3
B3
A3
A3
T2
T2
A3
A3
A3

^?
A3
A4
A4
A4
A4
A4
A4
A4
A4

9
9
11
1t_
15
11
I4
L1_

15
I9
11
t_0
l-1
9
1_9

15
1_4

1_4

1_4

15
15
22
22
o

15
)-4
1_4

10
9
l_3

I9
I9
I4
11
22
22
1_7

1_7

l4
I4
L9
7
7
I6
t_o

T9
7
7
1_6

4
4
5
5
A

A

2
4
4
A

1
')

2
I
4
/1

4
1
L

A

5
4
/l

4
4
5
5
5
2
1
1_

1
1
5
5
5
4
4
2
2
3
4
4
5
5
4
5
2
2

3
4
3
4
3
4
7
5
2
3
5
2
A

3
6
5
4
4
5
5
6
5
6
(]

6
6
7
3
4
4
4
3
3
4
5
6
3
4
5
6
o

3
A

3
4
5
5
3
4

D
D
D
D
q

S
S
S
S
s
s

s
s
S
S
S

D
D
S
S
D
D
S
s
D
D
s
S

S
s
S

S
s
D
D
D
D
D
D
s
D
D
D
D
s
S
s

1
t
L

2
l_

1
1_

1
1
1
1_

1
1_

1
1_

1
L
1
2
1
t-
1
2
1
:l-

1

1
t_

1
1
I
1
1
1
2
T
2
1
2
1
1
2
1-

2
1
1
1
1

r22



APPENDIX D

Sample Lisfing of Timetables
(C1ass, Insfruct ot, Locafion)

7^a
LZJ



APPENDIX D

C1ass Time Table

C1ass : [6À] FoRM 6.â,

Day 1 Day 2 Day 3

09 /13 / 94
00 :33 :11

Day 4 Day 5

ÀCCTN
CIJS
A_2Ð

ÀCCTN
CIJS
A_2Ð

COM-U
YS[^I
COM_I,

COM_U
YYI\T
COM-I¡

U_ENG
TJSH
A¿U

U_ENG
IJSH
À2D

U_ENG ÀCCTN
T,SH CIJS
IJÀN-IJ À_2D

U_ENG ÀCCTN
IJSH CIJS
IJÀN-IJ A_2Ð

BREÀK

U_ENG
LSH
À_2D

U-ENG
IJSH
A_2D

coM_u
YS9II
À2D

CHIIJC
HCY
A_2D

MSTÀT
T4IHY

À2D

ÀCCTN
CIJS
A_zD

ÀCCTN
CLS
À_2D

MSTÀT
WHY
À_2D

CHTIJC MSTÀT
HCY WHY
A_2Ð À_2D

CHIIJC MSTÀT
HCY V1¡HY

À_2D À_2D

RS CHILC
YKI, HCY
À_2D A_2D

BREÀK

1_0

r24



Class Time Table

C1ass : [5E] FORM 5E

Day 1_ Day 2 Day 3 Day

o9/L3/94
00 :33:14

Day 5

BREAK

P_ÀCC
NKI,
B_7å,

tÍÀTHS
T^IHY

B_4À

I4ATHS
WHY
B-4A

CHI-IJ
HCY
B 4å,

ENG_IJ
MSC
B_4À

ENG_IJ
MSC
B_4À

P_.â,CC
NKL
B_7À

P_ÀCC
NKI,
B-7A

CHI-IJ
HCY
B_4À

CHT-L
HCy
B4À

ENG-IJ COM-S
MSC YYIV
B-4A COM_IJ

}IATHS COM_S
VTHY WW
B_4À coM_L

COM_S CHI_IJ
YYVü HCY
B_4A B-4.R,

COM-S CHI-I,
YSW HCY
B_4À B_4À

BREÀK

L0

co_co
ürffi
A_28

co_co
I^frH
å, 2E

RS
YKI,
B_4À

P_ÀCC
NKI,
B_4À

IÍÀTHS
Ï4IHY
B-4A

ENG_TJ
MSC
B_4A

TYPE ENG_L
CYF MSC
TYP-À IJÀN_IJ

TYPE ENG-IJ
CYF MSC
TYP_A LÀN_IJ
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Instructor Time Table

Instructor : tl'fwl MS. IJO M" W"

09 /t3 / 94
00:34:02

Ðay 1 Ðay 2 Ðay 3 Day 4 Day 5

MATHS
F4E
A_2C

l"fÀTHS IÍÀTHS
F5Ð F4E
B_4À À_2c

BREÀK

}Í,A,THS
F5B
À_6À

ÌifÀTHS
F5B
À_6À

lfÀTHS
F5À
A_28

lÍ¡,THS
F5c
À_28

tvfÀTHS
F4E
À_2c

¡4,A,THS
F5B
.a,_5À

I'ÀTHS
F4D
À_2D

IÍJA,TIIS
F4D
A2D

ìfÀTHS
F5D
B_4À

¡få,THS
F5D
B4À

MÀTHS
F5D
B_4À

MATHS
F5B
À_6À

I"fATHS
F4E
A_2C

MÀTHS }ÍATHS
FsC F4D
À_2À À_2Ð

IYÍATHS
F4D
À_2D

MÀTHS
F5À
À28

BREÀK

L0

MÀTHS MÀTHS
F5À FsC
A-28 À_28

IÍ¡,THS IvfÀTHS
F5À F5C
À_2E À_28
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Instructor Tíme Table

Instructor : IVÍSI MR. WONG H. y.

ASTAT
C_IIB
B_58

ÀSTÀT
C-TIB
B_58

09 /L3 / 94
00:34:l-3

Day 1 Day 2 Day 3 Day 4 Day 5

ÀSTÀT ÀSTÀT
C_IIB C-IIA
B_58 B_sc

ÀSTÀT ÀSTAT
C_ITB C-TTA
B_58 B_sc

BREÀK

MSTÀT
F6À
A2D

ÀSTÀ1
C-ITÀ
B_5C

ÀSTÀT
C_TTÀ
B_5c

MSTAT
F6À
À_2D

MSTÀT
F6À
A_2D

MSTÀT
F6A
A2D

MATHS
F5E
B_4À

ASTAT MSTÀT
BCOMP F6B
B_sD A_2c

ASTAT MSTÀT
BCOMP F6B
B_sD A_2c

I'IATHS
F5E
B_4À

M.â,THS
F5E
B-4A

MSTÀT
F6B
A2c

BREÀK

1_0

ÀSTÀT I4ÀTHS
BCOMP FsE
B_5D B_4À

ASTÀT MSTÀT
BCOMP F6B
B_5Ð À_2c
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Location : [À7]

Day t

Classroom Tíme Table

RM 58, BIJOCK À

Day 2 Day 3 Ðay 4

09 /L3 /94
00 :34 :43

Day 5

ENG_L
sws
F4B

ENG-L
SlrIs
F4B

P_ÀCC
wFs
F4B

P_ACC
wFs
F4B

MÀTHS
CHY
F4B

I'ÍÀTHS
CHY
F4B

COM-S CHT_IJ
HSH WFC
F4B F4B

COM_S CHT_IJ
HSH WFC
F4B F4B

BREÀK

COMM
CYF
F4B

P_ÀCC
wFs
F4B

MATHS
CHY
F4B

ìfÂTHS
CHY
F4B

RS
YKI,
F4B

CHI-IJ
wFc
F4B

P_ÀCC
wFs
F4C

P-ACC
wFs
F4C

COMM
CYF
F4B

P_ACC
wFs
F4B

coM_s
HSH
F4A

COMM
WYH
F4C

ENG_L
sws
g4c

ENG_IJ
sws
F4c

CHI_TJ
WFC
F4B

CHI_IJ
wFc
F4B

P_ÀCC
wFs
F4C

P-ACC
wFs
F4C

COMM COMM
I^rCH I4rC-H

F4C FsD

RS COMM
YKI, WYH
F4C FsD

BREÀK

L0

ENG-IJ
SI^IS
F4C

ENG-IJ
sws
F4C

ENG_IJ
s$Is
F4A

ENG_IJ
sws
F4A

COM-S
HSH
E4C

COM-S
HSH
F4C

MATHS
CHY
F4C

I4ATHS
CHY
F4c
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Location : [CL]

Ðay 1

Classroom Time Table

COMPUTER ROOM

Day 2 Ðay 3 Day 4

o9 /L3 / 94
00 :35:00

Day 5

coM_s
CSI¡
F4G

COM-S
CSIJ
F4G

COM_U
YSIV
F6À

COM_U
wvil
F6À

W_PRO
YW|I
sEc_À

W_PRO
YW|I
sEc_À

W_PRO W-PRO
CSIJ CSL
C_IIA c_À1

W-PRO W_PRO
CSIJ CSL
c_IrÀ c_À1

BREÀK

W-PRO
CSIJ
C_TTB

W_PRO
csL
C-IIB

coM_s
HSH
F4C

coM_s
HSH
F4c

coM_s
YSW
BCOMP

coM_s
Yn^I
BCOMP

coM_s
HSH
F5D

coM_s
HSH
F5D

W_PRO
CHY
c_A2

W_PRO
CHY
c_A2

coM_s
HSH
F4A

coM_s
HSH
F4À

coM_s
CSIJ
F4E

coM_s
CSIJ
F4E

coM_s
CSIJ
F4F

coM_s
CSIJ
F4F

coM_s
HSH
F4D

coM_s
HSH
F4Ð

W_PRO COM_S
CSTJ HSH
SEC_B F4B

W_PRO coM_s
CSIJ HSH
SEC-B F4B

coM_s coM_s
YYI^I YWII
FsB FsE

COM_S COM_S
YYT^I YWII
FsB FsE

coM_s
HSH
F5C

COM-S
HSH
F5C

BREÀK

10

W_PRO
CSIJ
c_Bl_

W-PRO
CSI¡
c_81

W_PRO
CSIJ
c_Bl_

W_PRO
csL
c81

coM_s
YWiI
BCOMP

COM-S
YWII
BCOMP

coM_u
yyvil
F6B

coM_u
YSIV
F6B

r29



APPENDIX E

Listing of (PRG) Programs

E1: TTMAIN.PRG

E2: TTASSIGN.PRG

E3: TTINQ.PRG

E4: TTPRINT.PRG

E5: TTSETTNG.PRG

E6: T"TUPDATE.PRG
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APPENDIX EI

å'x PRO(ìRAM NAME : TTMAIN.PRG
** LAST CHANGED : JULY 23, t994**.DESCRIPTION : TIME TABLE MENU MODULE

RESTORE FROM TTSETTNG

IF (.NOT. FiLE("TTMENr,r.BAT")
w-srATI.Is=MEMOWRITC'TTMENU.BAT",D_HIDE+"TTMAIN.EXE"+(]HR(13)+cìHR(10)+ 

;
D_HIDE+ "TTNXTPGM.BAT" )

w_STATIJS=MEMOWRITC'TTNXTPGM.BAT".",,)
? CHR(7)+"Please use'TTMENL| ro access rhe 'TIME TABLE SYSTEM,"
RETIJRN

ENDtr

set t.¿rlk off
set bell off
set scoreboard off
sel exact ol)
set confinn oll

W_MSG=SPACIE(80)

DO WHILE.T.
G-OPTION=O

SETDEVICE TO SC'REEN

@0,0sAY""
IF (W_MSGoSPACE(80)

? cHR(7)
ENDIF
SET CIJRSOR ON
(LEAR
SETCOLOR TO w/I\I
(ò 0,72 SAY DATEo
(â 1,72SAYTIME0
SETCOLOR TO WI\I
@ 3,0 TO 18,78 DOTJBLE
SET COLOR TO W+/l.l
@4,15SAY''TIMETABLING SYSTEM MENU"
SET COLOR TO WI\I
(ò 5,1 TO 5,77
SET COLOR TO W+/lrl
@ 6,15 SAY "OPERATTONS"
SET COLOR TO WII
@ 8,15 SAY "1. AIJTO ASSIGNMENT',
(@ 9,15 SAY "2. INQIJIRY / MANIJAL ADruSTMENT ''
(q) 10,15 SAy ,'3. Or.rTpuT TO FILE / PRINTER "
SET COLOR TO W}i
(ã 12,1 TO 12,17
SET COLOR TO W+/ì{
@ 13,15 SAY "MAINTENANCE"
SETCOLOR TO WN{
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(@ r5,i5 sAy "51. sET IJp / clHANcE SETTING',
@ 16,15 SAY "52. LTPDATE FiLE"
Cq) 19, 4 SAY "Enter Option : " GET G_OPTiON PICTI,IRE '(àZ 99'
(d23, 0 sAY "ESCd:ANCEL"
(@24, 0 C-LEAR TO 24,80
@24, 0 SAY W_MSG

REAI)

W_READKEY=READKEY(0)
W_MSG=SPACE(80)

* ESC I(EY PRESSED DI.JRING READ' (26S=FIELD IIPDATED; \2=FIELD NOT LIPDATED)
IF (W-READKEY=I 2) .OR. (W_READKEY=268)

w_STATIJS=MEMOWRIT("TTNXTPGM.BAT",D_HIDE+,,DEL TTNXTPGM.BAT', )
CLEAR ALL
(]-EAR
RETIJRN

ENDIF && W_READI(EY=121268 ==ESC

W-OK=.T.
DO CASE

CìASE G-OPTION=I && AUTO ASSIGNMENT
W_PGM="TTASSIGN"

CASE G_OPTION=2 && INQI.iIRY / MANI.IAL ADJUSTMENT
w_PcM="TTINQ"

CASEG-OPTION=3 &&PRINT
W_PcM="TTPRINT"

CASE G_OPTION=5I && MAINTENANCTE-CHANGE SETTINGS
W_PGM="TTSETTNG"

CìASE G-OPT]ON=52 && IJPDATE FILE
W_PcM="TTIJPDATE"

CìASE G-OPTION=O
LOOP

OTHERWISE
W_MSG="Option r)ot valid"

LOOP && ERROR, LOOP AGAiN
EM)CASE
&& PREPARE NEXTPGM TO CAIL
w-srATtis=MEMOWRITC'TTNXTPGM.BAT",D_HIDE+w_pGM+".ÐG',+cHR(r3)+{ìHR(t0)+ 

;
D_HIDE+ "TTMENU.BAT")

QI.]IT A& QINT TO DOS AND LET PROGRAM IN 'TTNXTPGM.BAT TO BE EXECUTED

ENDDO &&.T.

CLOSE ALL
SET CIIRSOR ON
RETI-]RN &&, MAIN LINE
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APPENDIX E2

*X PROGRAM NAME
å.ä.LAST CHANGED
** DESCRIPTION
*:i.

: TTASSIGN.PRG
: August 16,1994
: TIME TABLE. AUTO ASSIGNMENT

MODULE

set cursor off
set talk off
set bell off
set scoreboard off
set exact on
set confinn on

L-FIGY=O && 1=Fl, ÈF2, ...,1i=Fl1, ..., 3G=ESC, 3I=PAGEDOWN, 32=pAcEIJp
CALL SETI(EY && RETLiRN: L-FKEY EXTERNAL pRocRAM To HANDLE FUNclrIoN KEys

DI)-SPLIT="N''
DD_MAX = O

DD-lvßLAc=.F.
RESTORE FROM TTSETNG ADDiTIVE

w_oKt=.T.
DO PREASS
rF(w_oK1=.F.)
CLEAR ALL
RETi.IRN

ENDIF
(ô 3, 0 CLEAR TO 19,79
(d 23,0 SAY "Tirne Tal¡le Assigrment Is l.hr<Ier Progress ... "
DO INITIA].

SELELìT 1

I.ISE ASSIGNPF INDEX ASSIGNLl, ASSrcNL2, ASSICJNL3
REITIDEX
SELECT 2
I,ISE CLS I.]BJPF IM)EX C,ìLSIJBJL 1

REPLAC]E ALL FINISHED WITFI O && RESET COIJNTER TO ZERO
SELECT 3
IiSE ALTRMPF IM)EX ALTRML1
SELEC]T 4
I.]SE TDSPF
SELECT 5
I.JSE C]LSLOTPF INDEX CìLSLOTLl
SELECT 6
IISE DAYSESPF

SELECT CLSI]IIJPF && CLASS SIJBJECTRECORI)
GO TOP
W-COIINT=O
W-RECCOIJNT=RECCOIJNTO
DO WHrLE (.NOT. EOF0)

W_COI.iNT=W_(,:OI.INT+ I
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(o) 24,0 SAY ALLTRIM(STR(W_COI INT.¡)+'/+ALLTRIM(STR(1il_RECCOT.TNT))+ ;" Class="+CLASS+" Subject="+SIJBJECTT+" Teacher=,,+TCllER+ ;" Room="+ROOM+" (ìlassrype="+CLASSTypE
w-T"l?E = LEFT(cLASSTYPE,I) &&. GENERAL cLASs rypE (rriple/I)ourrle/Si'gte)
W_REPEAT = 0
DO WHILE (W-REPEAT < REPEAÐ

W_REPEAT=W_REPEAT+ I
w_oK=.F.
W-CLASS = CLASS
W_TCFIER = TCHER
w_RooM =RooM
W-CLASSTYPE = CLASST\?E
ïv_S iJB JECT = S i,lB JECT
W-FIRST = .T. && GETFIRSTSLOTFOR THE SPEL-IFIED CLASS+TYPE
W-ENDSLOT=.F.
W-SLOTI =' '

w_sloT2= "
W_SLOT3 =' '

DO WHrLE ((.NoT. W_oK) .AND. (.Nor. W_ENDSLOT))
DO NEXTSLOT WITH W_CLASS, W_TYPE, W-FIRST, W ENDSLOT, W-SLOTI, W-SLOT2, W-SLOT3

IF(.NOT. W_ENDSLOÐ
DO CHECKSLOT WITH W-CLASS, W_TCFIER, W_ROOM, W-SIJBJECT, W-TYPE, ;

w_sl-oTl, w_sl,oTz, W_SLOT3, W_OK
rF(w_oK)

DO ASSIGNSLOT WITH W_CLASS, W_TCI{ER, W-ROOM, W_SIIBJEC-T, :

W_TYPE, W-SLOTI, W-SLOTz, W-SLOT3
REPLACE CLS UB JPF->FINISIIED WITH (CLS rJB JpF_>FIMSFIED + 1 )

ENDIF&&W-OK
ENDIF && (.NOT. W_ENDSLOT)

ENDDO && Do WHrLE ((.NOr. w_oK) .AND. (.NoT. ÏV_ENDSLOÐ)
SELECT CLSIJBJPF
ENDDO && DO WHILE OI/-REPEAT < REPEAT)

SELECT CLSIIBJPF
SKIP
ENDDO && DO WHILE (.NOT. EOF0)
CLOSE ALL
SET CI,IRSOR ON
RETI.IRN && MAINLINE

PROCEDI,IRE INITIAL
*X INITIALZE CONTENT OF'CLSLOTPF
++ (CLSLOTPF CONTAINS A RECORD OF STARTING SLOT FOR EACH CLASS AND CIASSTYPE)

SELECT 1

I,ISE TDSPF
SELECT 2
I-ISE CLSLOTPF
ZÑ
COPY STRI]CTI,IRE TO TEMP
SELECT 3

IjSE TEMP

SELECT TDSPF
GO TOP
DO wHrLE (.NOT. EOF0)

SELECTTEMP
APPEND BLANK
REPLACE TYPE WITH TDSPF->TYPE, SLOT WITH TDSPF->SLOTI
SELECTMSPF
SKIP

ENDDO &&.NOT. EOFO
SELEC]T TEMP
I,]SE
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SELECT 1

I,ISE CLASSPF
GO TOP
Do wHiLE (.NoT. EoF0).AND. (CLASSo' '))

SELECT CLSLOTPF
APPENDFROMTEMP
REPLACE ALL CLASS WITH CLASSPF->CLASS FOR CLASS=' '

SELECT CLASSPF
SKIP

EM)DO &&.NoT. EOFQ .AM). CLASSo"
SELECT CLSLOTPF
SET INDEX TO C-LSLOTLI
REINDEX

CLOSE DATABASES
RIjN DEL TEMP.DBF
RETI,IRN && INITIAL

PROCEDI.IRE NEXTSLOT
PARAMETERS P-C]LASS, P-TYPE, P_FIRST, P ENDSLOT, P-SLOTI, P-SLOTz, P-SLOT3

** (JET NEXT SLOT# AVAILABLE FOR THE SPECIFIED CLASS AND TYPE
** '(-.LSLOTPF SHOULD CONTAINS RECORDS FOR EACH IJN-ALLOCATED SLOTS FOR EACH CLASS & TYPE

SELECT CLSLOTPF
SET DELETED ON
rF e_FrRsÐ

GO TOP
SEEK P_CLASS+P_TYPE

ELSE
SKIP

ENDIF && P_FIRST
SET DELETED OFF
P_FIRST = .F. && DO NOT GET THE FIRST RECORD ON NEXT ACCESS

IF EOFQ .OR. ({IASSoP_C--LASS) .OR. (IYPEcP_TYPE)
P-EM)SLOT=.T.
P-SLOTI = "
P-SLOT2 = "
Þ qlrìT?-,,
Gõ BorroM

ELSE
P ENDSLOT=.F.
P_SLOTI = SLOT
SELEC]T TDSPF
LOCATE FOR TYPE=P_TYPE .AND. SLOTI=P SLOTI
IF(FOr.rM)0)

P-SLOTz = SLOTZ
P SLOT3 =SLOT3

ELSE
P-SLOT2=''
P-SLOT3 =' '

ENDIF &.& FOrjM)0
ENDIF && (.NOT. FOIJNDQ) .OR. (CLASS+P_CLASS) .OR. (fypEap_TypE)
RENIRN && NEXTSLOT

I'ROCEDI.IRE CHEC]KSLOT
PARAMETERS I'-(LASS, P-TCFIER, P-ROOM, P-SUBJECT, P_TYPE, :

P_SLOTI, P-SLOTz, P-SLOT3, P_OK

** TO C}IECK THE AVAILABLITY OF TIIE GIVEN SLOTS FOR THE GIVEN CLASS+TEACHER+ROOM
P_OK =.T.
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*+ C]FIECK AVAILABLITY OF A SINGLE SLOT
DO C}IECKSLOT2 WITH P-CLASS, P-TCFIER, P-ROOM, P-SLOTI, P_OK

IF (P_oK) .AND. CVAL(P_SLOT2)+0)
DO CHECKSLOTz WITH P-CLASS, P-TCFMR, P_ROOM, P-SLOTz, P-OK

tr (P_oK) -AND. (VAL(P_SLOT3)o0)
DO CHECKSLOT2 WITH P-CLASS, P_TC}IER, P_ROOM, P-SLOT3, P-OK

ENDtr && P_oK.AND. VAL(P SLoT3)oO
ENDIF && P_OK .AND. VAL(P_SLOT2)+0

** WHEN ASSrcNING DOI.JBLE, OR TRIPLE CLASS BLOCKS** CFIECK CONSTRAINT FOR SAT4E SUBIECT IN T}IE SAME DAY** SHOIILD CONTAIN NO SINGLE, DOIJBLE OR TRIPLE CLASS BLOCK OF SAME SUBIECT
*+ SHOI.]LD NOT EXIST THE MÐflMUM WORKLOAI)

If w_oK
DO CASE

{]ASE @_TYPE='T)
SELECT DAYSESPF
LOCATEFORSLOT=P SLOTI
SELECìTASSIGNPF

W_COIJNT=0
coIJNT To w-colJNT FoR cLASS=P-cLAss .AND. suBJEcrr=p-sTJBJECT .AND. ;

DAY=DAYSESPF->DAY
w_OK=(W_COIJNT<1)

rF 8_OK) .AND. (W_ctorJNT=0)
LOCATE FOR CLASS=P_CLASS .AND. S UB JECT=P_STIBJECIT .AND. ;

DAY=DAYSESPF->DAY
w_oK=(.NoT. FOUNDO)

ENDIF && (W_OK) AND W_COUNT=O

rF ((w_oK) .AND. (.NOT. DD_MFLAG))
W_COI,INT=0
cloLlNT TO W_COIJNT FOR TCIIER=P_TCHER .AND. DAy=DAySESPF_>DAY
W_OK=C\¡/_(]O l,t NT<= (DD_MAX_ 3 ))
ENDrF&& (w_oK)

CASE (P_TYPE='D)
SELECT DAYSESPF
LOCATEFORSLOT=P SLOTI
SELECT ASSIC-ìNPF

W_COIJNT=0
coIJNT To w-coIJNT FoR cLASS=P-cLAss .AM). sIIBJECT=p_suBJEClr.AND. ;

DAY=DAYSESPF->DAY
w_oK=(w_cor.rNT<1)

iF tw_oK) .AND. (W_CO[rNT=O)
LOCìATE FOR CLASS=P_CLASS .AND. S iJB JECT=p_S IJBJECT .AND. ;
DAY=DAYSESPF->I)AY
w_oK=(.Nor. FOUND0)

ENDtr && (W_OK) AM) W_COIJNT=0

rF ((w_oK).AND.(.NOT. DD_MFLAc))
W-COIJNT=O
COi INT TO W_COLINT FOR TCHER=P_TCFIER .AND. DAy=DAySESPF_>DAY
w_oK= (w_couNT<=(DD_MAX_2))
ENDIF&& (W_OK)

** CHECK CONSTRAINT FOR SAME SUBJECT IN THE SAME DAY
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** SHOL]LD NOT EXIST THE MAXIMIJM WORKLOAI)
** IT ALLOWS A SINGLE SESSION @EzuOI) REPEATS ONCE (L]NDER REQTIEST)** PROViDED THAT TTIERE IS NO DOUBLE OR TRIPLE BLOCK IN THE SAT4E DAY

CASE (P-TYPE!S)
SELECTDAYSESPF
LOCATEFORSLOT=P SLOTI
SELECT ASSIGMF

W_COtiNT=O
c:oiJNT To w-col iNT FoR cLASS=P-cLAss .AM). sr.rBiECT=p_si.rBJECT .AND. ;

DAY=DAYSESPF->DAY .AM). TYPE='S'

IF (DD_SPLIT ='Y)
w_oK=(w_cor.rNT<=t)
IF (W_OK) .AND. (W_{]OL]NT<=1 )

LOCATE FOR CLASS=P_CLASS .AND. SIIBJECT=p SUBJEC]T.AND. ;
DAY=DAYSESPF->DAY .AND. (IYPE='D, .OR. TypE='T)

w_oK=(.NOT. FOr.rNDO)
ENDIF && (w_oK) AND W_COI.]NT=1

EtJE
W_OK=Õ¡/_COUNT<1)
rF 0v_oK) .AND. (w_COrJNr=0)

LOCATE FOR CLASS=P_CLASS .AND. S UB JECT=p_S rJB JECT .AND. ;
DAY=DA YSESPF->DA Y . AND. (TYPE='D .OR. TYPEJT)

w_oK=(.NoT. FouNDo)
ENDIF&&. (W_OK) ANI) W_COr,]NT=0

ENDIF

rF ((w_oK) .AM). (.NOT. DD_MFLACì))
w_COIJNT=0
COIJNT TO W_COi.]NT FOR TCHER=P-TC}IER .A}{D. DAY=DAYSESPF->DAY
W_OK=0ry_COI_iNT<=(DD_MAX- I ))
ENDIF&& (W_OK)

ENDCASE
EI'IDIF && W-OK
RETI.IRN &&CHECKSLOT
++ _________________

PROCEDIIRE CHEC]KSLOT2
PARAMETERS P-CLASS, P-TCHER, P_ROOM, P-SLOTW2, P-OKWz

** To (,ìIIECK TIIE AVAILABLITY oF A cl\tsN sl-or FoR THE GIVEN GLASS+TEACHER+ROoM

P_OKWz=.T.
SELECTASSIGNPF
SET ORDER TO I
SEEK P-cLAss+P-sLorw2 && clIEcìK AVAILABLITY oF cLASs rN TÉIE sl-or

iFFOT.JND0
P_OKW2=.F.

ELSE
SET ORDER TO 2
SEEK P-TCFIER+P-SLOTW2 && CHECK AVAILABLITY oF TEACTIER IN T}IE SLOT

IFFOLTM)0
P_OKW2=.F.

ELSE
IF @-RooMo' ) && crFIEcrK AVAILABLIry oF SPECIAL (-LAss RooM IN THE sl-or

SET ORDER TO 3

SEEK P_ROOM+P_SLOTW2

IF FOÌjNDO
I'_OKW2=.F.
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SELECT ALTRMPF && CTIECK FOR ALTERNATE ROOM AVAILABLE
GO TOP
DO WHILE (.NOT. EoFO) .AND. (.NOT. p_oKwz)

IF (ALTRMPF->ROOM=P_ROOIvÐ
SELECT ASSIGNPF
SEEK ALTRMPF->ALTRM+p_SLOTW2
rF (.NOT. FOrJNDO)
P_OKW2=.T.
P_ROOM=ALTRMPF->ALTRM

EI-SE
P_OKWÈ.F.
SELECTALTRMPF
SKIP

ENDIF
EI-SE

SELECTALTRMPF
SKIP

ENDIF &&.NOT. FOUNDo
EM)DO && (.NOT. EOFO) .AM). (.NOT. P_OKW2)

ENDIF &&FOIiNDO
ENDIF && P-ROOM<>'

ENDIF&&FOÌJNDO
ENDIF&&FOrrNtD0
RETI-]RN && CFIECKSLOT2

PROCEDURE ASSIGNSLOT
PARAMETERS P_CILASS, P_TCFIER, P-ROOM, P-SIJBJECT, P_TYPE, P-SLOTI, P-SLOT2, P-SLOT3

** TO DO THE ASSIGNIVIENT oF SUBJECT To TFIE GIVEN CLASS, TEACFmR, RooM AM) sloTs

IF (P_ROOMT )
P-ROOM=P-CLASS

EM)iF &&P_ROOM="
SELECTDAYSESPF
LOC,IATE FOR S LOT=P_SLOTI

SELECTASSIGNPF
APPEND BLANK
REPLACE SLOT WiTH P-SLOTI, (LASS WITH P-CLASS, TCF-IER WITH P_T{,-HER, ;

ROOM WiTH P-ROOM, SUBJECT WITH P-SI.IBJE(T, TYPE W]TH P_TYPE, ;
TYPE1 WITH'i" DAY WITH DAYSESPF->DAY, SESSION WITH DAYSESPF->SESSION

IF Õ/ALp_SLOT2)+0)
SELECT DAYSESPF
Loc-ATE FoR SLOT=P_SLOT2

SELECT ASSIGNPF
APPEND BLANK
REPLAC-E SLOT WITH P_SLOT2, CLASS W]TH P-CLASS, TCFIER WITH P_TCFIER, ;

ROOM WITH P-ROOM, SI]BJECT WITH P-SUBJECT, TYPE WITH P-T\?E, ;
T\?81 WITH'2" DAY WMH DAYSESPF->DAY, SESSION WITH DAYSESPF->SESSION

ENDIF && P_SLOT2o"

IF (VAL(P_SLOT3)+0)
SELECTDAYSESPF
LOCjATE FOR SLoT=P_SLOT3
SELECT ASSIGNPF
APPEND BLANK
REPLACE SLOT WITH P-SLOT3, CLASS WITH P-T]LASS, TCHER WITH P-TCFTER, ;

ROOM WITH P-ROOM, STIBJECT WiTH P-SUBJECT, TYPE WITH P-TYPE, ;
TYPEl WITH '3" DAY WITH DAYSESPF->DÀY, SESSION WIT] DA'SESPÊ->SESSION

ENDIF &&P_SLOT3a"
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SELECT CLSLOTPF && DELETE SLOTS WHICH HAS
DELETE AIL FOR (ILASS=P_(LASS) .ANÐ. ;

((SLOT=P_SLOTI) .oR. (SLOT=P_SLOT2) .oR.
RETIJRN && ASSIGNSLOT

BEEN ASSIGNED WITH SLIBIECT

(sLoT=P_SLor3))

PROCEDI,R.E PREASS
SET DEVICE TO SCREEN
SELECT 1

I-ISE ASSIGNPF
ZAP
CLOSE DATABASES
tr FILE('PREASSPF.DBF)
STORE''TO W_OPT
SETCI.]RSOR ON
(ò19,0 CìLEAR TO21,19
IF (DD-FLAG=.T.)

@20,4 SAY "Cìhanges Made In Settngs, lJpdate The preassigur.renr File."
ENDtr
(@21,4 SAY "Coml¡ine 'Iìre Preassignmenr File Now [/lrl) : 

,, 
;

GET W_OPT PIC]TI.]RE'@Z N'
REAT)
IF (L_FKEY=3O) .oR. (rjppER0r/_opÐ<>,N' . AND. UppER(W_OpÐÇ'y')
w_oKI=.F.
RETIJRN
ENDIF && L_FIGY=3O (ESC) OR OT¡IER KEYS TO ABORT
SET CI.IRSOR OPF
IF TTPPER(W_OPÐ='Y,
(d22,0 CLEAR TO 22,79
SELECT 2
I-JSE ASSIGNPF
SELECT I
I.iSE PREASSPF
w_oK2=crYPE("DAY") JC)
w_oK3=([YPE("SESSTON")='c)
GO TOP
DO wHrLE (.NOr. EoFo)

@22,4 SAY "Preassignment Data Processing, please Wait ...',
SELECT 2
APPEND BLANK
IF (W_OK2=.T.)
T-DAY=VAL(A->DAÐ

ET-SE

T_DAY=(A->DAY)
ENDtr
IF (W_OK3=.r.)
T_SESSION=V AL(A->SESS IOND

EtSE
T_SESS ION=(A->SESSIOIg

ENDtr
REPLACE C]LASS WITH TRIM(A->CLASS), SLOTWÌTH TRIM(A->SLOT), ;

TCFIER wlTH TRIM(A_>TCHER), ROOM WITH TzuM(A_>ROONO
REPLACE SUBJECT WITH TzuM(A->SIJBJECÐ, DAY WITH TRIM(S'ÍRG-DAY,2)), ;

SESSION WITH TRIM(STRCT-SESSION,2)), TYPE WITH TRIM(A->TYPE), ;
T\?81 TV1TH TRIM(A->TYPE1)

SELECT 1

SKIP
ENDDO
CLOSE DATABASES

ENDtr
ENDIF
@20,0 CLEAR TO24,79
RETT]RN && EM) PREASSIGNMENT
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APPENDIX E3

** PROGRAM NAME
*X LAST CHANGED
** DESCRIPTION
x{3

: TTINQ.PRG
: SEPTEMBER 15, 1gg4
: TIME TABLE.INQUIRY, SWITCH SESSION
& MANUAL ADJUSTMENT MODULE

set talk off
set bell off
set scoreboard off
sel exact on
set coÌìñnìl oll

RESTORE FROM TTSETTNG ADDiTIVE
W_SPACE=SPACE(9+D_DAÐ && D_DAY: # OF DAYS IN THE IMETABLE
\ry LASTSESS=STR(D_SESSION+ I,2)
W-LINEl=W_SPACE
W_RECESS =REPLICATE(-',(9*D_DAY)
W_I)TITLE=""
w_DAY=0
DO WHILE (W_DAY<DJ)AY)

W-DAY=W_DAY+1
W_DTITLE=W_DTITLE+" I)ay "+STR(W_DAy,2)+"'

ENDDO && DO WlrrLE (W_DAY<D_DAÐ
W-DASH=REPLICATE("-",9*D DAÐ

L-FKEY=0
CALL SETKEY && RETIjRN: L-FIGY;0=ENTER,t-20=F1-F20,30=ESC,31=pAcntrp,3z--pAcgDowN

* IjSE TEMP FILE IFEXIST
IF FILE(ASSTEMP.DBF)

W_ASSPF='ASSTEMP'
ELSE

W_ASSPF='ASSIGNPF
ENDIF
IF FILE(CLSTEMP.DBF)

W_CLSPF='CLSTEMP'
W_CLSLl='CLSTEMPl'

ELSE
W_CLSPFJ(]LSIJBJPF
W-CLSL 1='CìLSI.IBJLl'

ENDIF
W_MSc=SPACIE(80)
ROW=0
G-CLASS=" "
G_TC,IHER=" "
G_ROOM=" "
W_FILTERl="
W-FILTER2="
W-FILTER3="
w_oK =.F.
CLEAR
DO WHILE.T.

CLOSE DATABASES
W_PREV=G_CLASS+G_TCÉIER+G_ROOM && PREV SC.REEN INPTJT
IF (W_MSGoSPACE(80))

? cHR(7)
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ENDIF
tr (W_ASSPF='ASSTEMP)

SET CIOLOR TO W+/l.l
@ 0,0 sAY'0Á/oRK FILE IN iJSE)

ENDIF
SET CIJRSOR ON
SET COLOR TO NAil
(d) 0,30 SAY "TIME TABLE - INQIIIRY"
SETCOLORTOWN
@ 0,72 SAY DATEO
(ð i,72 SAY TrME0
@ 2,0 CLEAR TO2,78
@ 2,0 SAY "CLASS :" CìET G_CLASS PICìTIJRE'>fi'
(a) 2,14 SAY "TEACIIER :" GET G_TCFIER PICTIJRE'XX'
(O 2,30 SAY "RooM :" GET G_ROOM PICTLIRE )fi'
(@23, 0 SAY "ESC=Ç¿¡qs1 F-5=Session Switch F/d(oom switch F9=Manually Assign Fl0=Splir"
(è24, 0 CLEAR TO 24,80
(q)24, 0 SAY W_MSG
W_MSG=SPACE(80)
L-FKEY=0
READ && L_FKEY: FIJNC]TION KEY RETI.IRN

* ESC I{EY PRESSED DIJRING'READ'
IF (L_FKEY=3O) && ESC

IF FILE(.'AS STEMP. DBF')
G_OPT="
(d)22,0 CLEAR TO24,79
(Ò 22,0 T O 24,7 I D OT.IRLE

@23,3 SAY'ADJI.ISTMENT: (C)oufinn/(K)eep rill nexr sessio¡/(D)elere, ;
GET G-OPT PI(--TIjRE '!'

L_FKEY=0
REAI)
DO CASE

CASE UPPER(J-OPÐ='C'
@23,3 CTLEAR TO 23,78
(023,3 SAY 'Work File(s) Saved and Deletert'
COPY FILE ASSTEMP.DBF TO ASSIGNPF.DBF
ERASE ASSTEMP.DBF
IFFILECCLSTEMP.DBF)

COPY FILE CLSTEMP.DBF TO CLSiJBJPF.DBF
ERASE CLSTEMP.DBF
ERASE (LSTEMPI.NDX

ENDIF
CASE I.]PPER(j_OPÐ='D,

(_à23,3 CLEAR TO 23,78
@23,3 SAY'Work File(s) Deleted. AII Changes Lost'
ERASE ASSTEMP.DBF
ERASE CLSTEMP.DBF
ERASE CJLSTEMPI.NDX

OTHERWISE
@23,3 L-.LEAP.TO 23,78
@23,3 SAY 'Work File(s) Has Been Kept For Later l_ise'

ENDCASE
SET CLIRSOR ON

EM)IF && FILECASSTEMP.DBF)
RETI,IRN

ENDtr &&L-FKEY=3OESC-

IF (W_PREV<>G_CLASS+G_TCHER+G_ROOM)
tr (i_clAss=" ,).AND. (c_TC¡rER=,' ").AND. (G_ROOM=,, ,,)

LOOP && BLANK INPIJT, LOOP AGAIN
ENDIF && G_C]LASS=" & (.;_TCHER=" & G_ROOM=,'
W-COI,INT=O
IF (G_CILASS+" ")

W-COIJNT=W_COijNT+l
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ENDtr
IF (G_TCì}æR<>" ")

W_COIJNT=W_COIJNT+1
ENDtr
IF({l_ROOMo" ")

W_COLiNT=w_(lOI,tNT+ I
ENDIF
IF (W_COr,]NT>1)

W_MSG=?lease Enrer Chly One Entry'
LOOP && BLANK INPIJT, LOOP AGAIN

ENDtr

W_OK=.T.
W_FILTERI="
IF(G_CLASS+" ")

G-CLASS=UPPER(G-CLAS S)
W_FILTER l="CLASS j"+G CLASS+,,,"

IF (W_FILTERIç" ")
SELECT I
I.ISE &W-ASSPF ALIAS ASSrcNPF
LOCATE FOR &W-FiLTERI
rF (.NOT. ForJl.iDO)

w_OK=.F.
W_MSG="(_ìlass code "'+(i_(IASS+,,' not founrl iu assigmnent fi[e,,
LOOP && ERROR, LOOP AGAIN

ENDIF &&.NOT. FOU}{DO
ENDIF && W_FILTERIo" "

E|¡DIF &&. Cì_CLASS<>'

W_FILTER2=''
IF (CJ_T{ìHERo" ) .AND. w_oK

G_TCFIER=TiPPER (G-TCHER)
W_FILTER2="TCHER="'+G TCFIER+""'

IF@_FILTER2a" ")
SELECT i
I.JSE &W-ASSPF ALiAS ASSIGMF
LOCATEFOR &W-FILTER2
rF (.NOT. FOi.rND0)

w_oK=.F.
W_MS(Þ"Teacher code "'+G_TCFIER+," not fourcl in assigument file"
LOOP &&, ERROR, LOOP AGAIN

EM)IF &&.NOT. FOÌJND0
ENDIF && W_FÌLTER2o" "

ENDIF && G_TCFIERç' '

W-FILTER3="
ÌF(G_ROOM+"') .AND. W_oK

G_ROOM=iJPPER (j_RoOM)
W_FILTER3="ROOM="'+G ROOM+,",'

IF (W_FILTER3o" ")
SELECT 1

I,]SE &W-ASSPF ALIAS ASSIGNPF
LOCJATEFOR &W_MTER3
rF (.NoT. ForjND0)

W-OK=.F.
W_MSG="Room code "'+G_ROOM+"' not found in assigmrentfile"
LOOP && ERROR, LOOP AGAIN

ENDIF &&.NOT. FOUNDO
ENDtr && W_FILTER3o" "

ENDtr && G_ROOMa' '
EM)IF && W_PREV+Ci_(]LASS+G_TCHER+G_ROOM
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DO C.]ASE

CASE (L_FIGY=O) && ENTER
CASE (L_FKEY= Ð &&.SWITCH SESSION

IF (W_FTLTERI=" ")
w-MSG=switch session is valid o.ly while c-LAss rIME TABLE is ir displayed'
LOOP

EM)IF && W-FILTERI= '

tr W_PREV=''
DO PRINT

ENDIF
W-PREV-RTN='MAIN'
DO SW]TCH
LOOP

CASE (L_FKEY= 7) && SV/IT(IH ROOM
iF (W_FILTERI=" ")

W_MSG=Switch Room is valìd only while CLASS TIME TABLE is in displayed'
LOOP

ENDIF &&W_FILTERI="
IFW_PREV="

I)O PRINT
ENDIF
W-PREV-RTN='MAIN'
DO SWITC]HROOM
LOOP

CASE (L_FKEY=9) && MAMJALLY ASSIGN
IF (W_FTLTERI=" ")

W_MS(F-Manually Assigu is valid only while CLASS TIME TABLE is in displayecl
LOOP

ENDIF &&W_FILTERI="
IFW_PREV="

DO PRINT
ENDIF
W_PREV_RTN='MAIN'
DO MANI.JALASGN
LOOP

CASE (I-_FKEY=1O) && SPLITTING MIJLTIPLE CLASS BLOCK INTO SINGLE
tr (W_FTLTERI=" ")

w-MSG='split (llass Block is valid o'ly while cLASs TIME TABLE is in displayerl'
LOOP

ENDIF && W-FILTERIJ'

trW_PREV="
DOPRINT

ENDtr
W-PREV-RTN='MAIN'
DO SPLITBLOCK
LOOP

CASE(L-FKEY=3O) &&ESC
CASE O-FKEY=3I) && PAGEiJP
CASE (i-_FKEY=3Z) && PACìEDOWN
CASEO_FKEY=3O) &&ESC
CASE (L_FKEY>=I) .AND. O_FKEY<=9) && Fl-F9

W_MSG="Function Key F"+STR(L_FKEY,t)+"' is uor assignecl"
LOOP

CIASE (L_FKEY>=l0) .AND. (I-_FKEY<=20) && Fl0-F20
W_MS G="Functi on Key F"+STR(L_FIGY,2)+ "' not valict"
LOOP

OTTIERWISE
W_MSG="Function Key not valid"
LOOP

ENDCASE
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iF (w_oK=.T.)
W_MS(Ê'Lrquiry in progress...'
(024,0 CTLEAR TO 24,80
(@24,0 SAY W_MSCì
w_MsG=sPAC-E(80)

DOPRINT
ELSE

W_MSG ="Ple¿se Enter A Class / Teacher / Roonr Cìocle."
LOOP

EM)IF &&W_OK
ENDDO &&.T.

w_s TALIS=MEMOWRIT('TTNXTPGM.BAT",D_HIDE+"TTMAIN.ÐG")
CLOSE ALL
ERASE TEMP.NDX
SET CI,IRSOR ON
RETI.IRN && MAIN LINE

**** PAIIT A, INQIIIRY

PROCEDIJRE PRINT
SET C]I,IRSOR OPP
iF ({ì_CLASSo" ")

SELECT I
T}SE &W-ASSPF ALIAS ASSIGNPF
IF (W_FILTERI<," ")

SETFILTER TO &W-FILTERI
ENDtr
DOPRINTCLASS

ENDIF && G_CLASSo" "
IF (G_TCIIIER<>" ")

SELECT 1

IjSE &W-ASSPF ALIAS ASSIGMF
IF @_FILTER2c" ")

SET FILTER TO &W-FILTERz
ENDIF
INDEX ON TCF-IER+SESSION+DAY TO TEMP
SET INDEX TO TEMP
DO PRINTTC}TER

ENDIF && G-T(]}IER<>'' ''

IF(G_ROOM+" ")
SELECT 1

I-ISE &W-ASSPF ALIAS ASSIGNPF
IF @_FILTER3a" ")

SET FiLTER TO &W_FILTER3
ENDtr
INDEX ON ROOM+SESSION+DAY TO TEMP
SETINDEX TO TEMP
DO PRINTROOM

ENDIF && cj_ROOMc" "
RETI.iRN &&PRINT

PROCEDI,IRE PRINTCLASS
PRIVATE \ry-PRVPRTSS, W-PRVCLASS, W-PRVSESS, W-COL, W_SABBREV, W_TABBREV, W-LINEl

* PRINT OlN TIMETABLE FOR ALL SPECIFIED CLASSES AND LIST OF
X IJNALLOCATED SIIBJECTS FOLLOWING TI{E CLASS

SELECT 1

I-]SE &W-ASSPF ALIAS ASSIGNPF
iF(W_FILTERI+" ")

SET FILTER TO &W-FILTERI
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ENDIF
INDEX ON CLASS+SESSION+DAY TO TEMP
SET INDEX TO TEMP
SELEC]T 2
I,ISE &W-CLSPF ALIAS CLSIJBJPF INDEX &W-CLSLI
IF(W_FILTERI+" ")

SET FILTER TO &W-FILTERI
ENDIF

@ 1,0 SAY "Legend: SubjectÆeacher/Roorn "
W-LINEI=W_SPACE
W_LINEz=SPACE(D_DAÐ
SELECT 3
I,ISE CLASSPF
SELECT 4
I,iSE SI.IBJPF
SELECT 5
I,ISE TCFIERPF
SELEC]T ASSIGNPF
GO TOP
rF (.NOT. EOF0)

W-PRVPRTS S=''OO'' && SES SION PREVIOIJSLY PRINTED
W-PRVCLASS{ìLASS
w_PRVSESS=SESSIoN
DO NEWC]LASS WITH W_PRV(LASS
SELECT ASSIGNPF

ENDIF
DO WHrLE (.NoT. EOF0)

IF (ASSIGNPF->CLASS oW_pRVCLAS S )
DO BLANKSESS W]TH W-PRVPRTSS, W-PRVSESS
DO PRTSESSiON WITH W_PRVSESS, W-LINEI, W_LINE2
DO BLANKSESS W]TH W_PRVSESS, W_LASTSESS
DO PRTIJNALLOC W]TH W PRVCLASS
SELECT ASSIGNPF
W_PRVPRTSS="00"
W-PRVSESS=SESSION
W_PRVCLASS=CLASS
DO NEWCLASS WITH W-PRVCLASS
w_LINEl=w SPACE
w_LiNE2=SPACE(D_DAÐ

ENDIF && (CLASS+W_PRVCLASS)

IF (ASSIGNPF->SESSIONoW_PRVSESS) && SESSToN CHANGEI)
DO BLANKSESS WITH W-PRVPRTSS, W-PRVSESS && PRINT ANY BLANK SESSION IN BETWEEN
DO PRTSESSION WITH W-PRVSESS, W-LINE1, W_LINE2
W_PRVPRTSS=W_PRVSESS
W_LINEl=W-SPACE
W_LINE2=SPAcE(D_DAY)
W-PRVSESS=ASSIGNPF->SESSION

ENDIF && (SESSION+W_PRVSESS)

W_COL=3+9*(VAL(ASSIcìNPF->DAÐ- 1 )
SELECT ASSIGNPF
w LINEI =STLIFFOil_LINEI,W_COL,S,SIJBJECT+,/+TCHER)
SELECT ASSIGNPF
IF (CLASSçROOM)

W_LINE 1 =STI.IFF(W_LINE t,W_(,]OL+S,3,'/+ROOtrO
ENDIF && (C-LASSÕROOM)
W_LiNE2=SI IFF(W_LiNE2,VAL(DAÐ, l,TypE)
SKIP

ENDDO && (.NOT. EoF0)

DO BLANKSESS WiTH W_PRVPRTSS, W_PRVSESS
DO PRTSESSION WITH W-PRVSESS, TV-LINEI, W-LINE2 &&LASTLiNE
DO BLANKSESS WTTH W-PRVSESS, W-LASTSESS
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ROW=ROW+1
(d Row,4 sAY W_DASH
DO PRTI.INAILOC WITH W-PRVCLASS
RETLJRN && PzuNTCLASS

PROCEDURE NEW(]LASS
PARAMETERS P-CLASS
PRiVATEW_DESC

** PRINT TITLE FOR NEW CLASS

SELECT CLASSPF
LOCATE FOR CLASS=P-CLASS
W_DESCI=" "
IF FOIJNDO
W-DESC=DESCì

ENDIF

SET COLOR TO NAV
(a)2,24 SAY " "
(02,37 SAY " "
SETCOLORTO WN
@3,0 CLEAR TO 22,79
(@0,72 SAY DATEO
@1,72 sAY TrMEO
(@3,8 SAY W_DESC
(ô4,4 SAY W_DTITLE
@5,4 SAY W_DASH
ROW=5
RETI,IRN && NEWC]LASS

PROCEDIIRE PRTIJNALLOC]
PARAMETERS P-C]LASS
PRIVATE W-MTER, W_LINEI, W_LINE2

* PRINT OTiT TFIE LiST OF SI,IBJECìTS IN THE C-I-ASS WHiCH ARE NOT ABLE TO ALLOC]ATE

SELECT 2
i-ISE
W_FILTER="REPEAT>FINISIIED .AND. ç¡4g g J"+p CLASS+"",
IJSE &,W-CLSPF ALTAS CLSUBJPF INDEX AW-CLS'I
SET FILTER TO &W-FILTER
GO TOP
rFEoFo

IJSE
RETI,IRN && NO I.INAILOCATED C]LASS

ENDIF

(¡l ROW+I,4 SAY "Record Subject Type Teacher # of unalloc session
@ ROW+2,4 SAY "
ROW=ROW+2

DO WHrLE (.NOT. EOFo)
SELECT SIJBJPF
LOCATE FOR SIïBJECT=CLSUBJPF->SIJBJECT
IFFOTJNDO

W_LINEl=ABBREV
ELSE

W_LJNEl=SI.IBJECT
ENDIF &&FOTJM)O

SELEC]T TCJFIERPF
LOCATE FOR TCTIER<--LS I-IBJPF->TCTIER
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IFFOT.iND0
W_LINE2=ABBREV

ELSE
W LINE2=TCTIER

ENDIF &&,FOIJM)O

SELE(ìT CLSI,IBJPF
ROW=ROW+1
(ð ROW, 5 SAy SEQ prclTl,rRE ,(@29999'

(--à ROW, t 2 SA Y S IJBJECT+'/+W_LINE I
(g) ROW,22 SAY CLASSTYPE
@ ROW,27 SAY TCFIER+'/+W_LINE2
(@ ROW,36 SAY ROOM
@ ROW,49 SAY REPEAT-FIMSFIED PK]TLIRE ''99"
IF (ROW>=21)
ÐilT && NOT ENOIJGH LINE ON SCREEN

ENDtr

SKIP
ENDDO && DO WHILE .NOT. EOFO
ROïV=ROW+1
@ ROW,4 SAY "-------------
SELECT CLSiJBJPF
IiSE
RETIjRN && PRT{.INALLOC]

PROCEDI-]RE PRINTTCFIER
I'RIVATE W_PRVPRTSS, W-PRVTCFIER, W-PRVSESS, W-COL, W_SABBREV, W_LINE1, W-LINE2

* PRINT OI.]T TIMETABLE FOR ALL SPECIFIED TEACFIERS

@1,0 SAY "Legend: Subject/C--lass/Roorn "
w_LINEl=W_SPACE
W-LINE2=SPACE(D-DAÐ

SELEC]T 4
I,ISE SI.IBJPF
SELECT 5
I,ISE TC]IIERPF
SELECT ASSIGNPF
GO TOP

IF (.NOT. EOFO)
W-PRVPRTSS="00" && SESSION PREVIOUSLY PRINTEI)
W-PRVTCHER=TCìFIER
W_PRVSESS=SESSION
DO NEWTCHER W]TH W-PRVTCHER
SELECT ASSIGNPF

ENDIF
DO WHrLE (.NOr. EOFO)

IF (ASSIGMF->TCHER<>W-PRVTCFIER) && ROOM CHANGEI)
DO BLANKSESS WITH W_PRVPRTSS, W-PRVSESS
DO PRTSESSION WITH W-PRVSESS, W-LiNE1, W_LINE2
DO BLANKSESS WITH W-PRVSESS, W-LASTSESS && PRINTBLANK SESSION TILLLAST
SELECT ASSIGMF
w_PRVPRTSS="00"
W_PRVTCHER=TCIIER
W_PRVSESS=SESSION
DO NEWTCFIER WITH W-PRVTCHER
SELECTASSIGNPF
W_LINEl=W_SPACE
W-LINE2=SPACE(D-DAÐ

ENDIF && (-ICHER+W_PRVTCIIER)
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tr (ASSIGMF->SESSION+W_PRVSESS) &&. SESSION CFTANGEI)
DO BLANKSESS WITH W-PRVPRTSS, W-PRVSESS && PRINT ANY BLANK SESSION IN BETWEEN
DO PRTSESSION WITH W-PRVSESS, W_LINE1, W_LINE2
W-PR\4PRTSS =W-PRVSESS
W_LINEi=W_SPACE
W_LINE2=SPACEID_DAY)
W_PRVSESS=ASSIG NPF->SESSION

ENDIF && (SESSION+W_PRVSESS)
W_COL=3+9*(VAL(ASSIcNPF->DAÐ-t )
SELECT ASSIGNPF
W_LINE I =STI.IFF(W_LINE 1,W_COL,5,S I IB JECT+'/+CLASS )
IF (CILASSöROOM)

W_LINE I =STLIFF(W_LiNE 1,W_COL+5, 3,'/+ROOtr4l
ENDtr
W-LiNE2=STI,IFFOV_LiNE2,VAL(DAY), I,TYPE)
SKIP

ENDDO && (.NOT. EOF0)

DO BLANKSESS WITH W-PRVPRTSS, W-PRVSESS
DO PRTSESSION WITH W-PRVSESS, W_LINEI, W_LINE2 && LASTLiNE
DO BLANKSESS WITH W-PRVSESS, W LASTSESS
ROW=ROW+l
(0 Row,4 sAY w DASH
RETJRN && PRINTTCHER

PROCEDI.]RE NEWTC}MR
PARAMETERS P_TCIIER
PRIVATE W_DESC

** PRINT TITLE FOR NEW TEACHER

SELECTTCHERPF
LOCATE FOR TC]TIER=P_TCFIER
W_DESC=" "
IFFOT,TM)0
W-DESC=DESC

ENDIF

SET COLOR TO N/W
@2,8 SAY " "
(@2,37 SAY " "
SET COLOR TO WN
(@3,0 CLEAR TO 22,79
(@0,72 SAY DATEO
@i,72 SAY TIMEO
(à3,24 SAY W_DESC
@4,4 SAY W_DTiTLE
@5,4 SAY W_DASH
ROW=5
RETI-IRN && NEWTCTTER

PROC]EDI.IRE PRINTROOM
+ PRINT OIJT TIMETABLE FOR ALL SPEC]IFIED ROOMS
PRIVATE W-PRVPRTSS, W-PRVROOM, W-PRVSESS, W-COL, W_SABBREV, W-TABBREV, W-LINEI, W-LINE2

@ 1,0 SAY "Legend: Subject/Teacher/Class"
W-LINEl=W-SPACE
w_LINE2=SPACE(D_DAÐ

SELECT 3

I]SEROOMPF
SELECT 4

IjSE SLIBJPF
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SELECT 5
i-ISE TCFIERPF
SELECTASSIGNPF
GO TOP

IF (.NOT. EOFO)
W_PR\?RTS S=" 00" && SES SION PREVIOIISLY PRINTEI)
W-PRVROOM=ROOM
W_PRVSESS=SESSioN
DO NEWROOM WITH W PRVROOM
SELECT ASSIGNPF

ENDIF
I)O WHrLE (.NOT. EOF0)

IF (ASSIGMF->ROOMoW_PRVROOÀ4) & & ROOM CTHANGEI)
DO BLANKSESS WITH W-PRVPRTSS, W-PRVSESS
DO PRTSESSION WITH W-PRVSESS, W-LINEI, W-LINE2
DO BLANKSESS WITH W_PRVSESS, W-LASTSESS && PRINT BLANK SESSION TILL LAST
SELECT ASSIGMF
w_PRVPRTSS="00"
W-PRVROOM=ROOM
W_PRVSESS=SESSIoN
DO NEWROOMWITH W PRVROOM
SELEC]T ASSIGNPF
W-LINEt=W_SPACE
W LINE2=SPAC]E(D-DAÐ

ENDIF && @OOMoW_PRVROOM)

iF (ASSiGNPF->SESSIONaW_PRVSESS) && SESSION CHANGEI)
DO BLANKSESS WITH W-PRVPRTSS, W-PRVSESS && PRINT ANY BLANK SESSION IN BETWEEN
DO PRTSESSION W]TH W-PRVSESS, W-LINEI, W-LINE2
W_PR\?RTSS=W-PRVSESS
W_LINEl=w_SPACE
W_LINE2=SPACE(D_DAÐ
W_PRVSESS=ASSIGNPF->SESSION

ENDIF && (SESSION+W_PRVSESS)

W_COL=3+9*(VAL(ASSIc;NPF->DAÐ- I )
SELECT ASSIGNPF
W LINEI =STI IFF(W_LINE1,W_COL,S,SUBJECT+'/+TCFIER)
IF(CLASS+ROOM)

W_LINE I =STI.IFF(W_LiNEl,W_COL+5,3,'/+CLASS)
ENDIF
W LINE2=STIJFF(W-LINE2,VAL(DAÐ,1,TYPE)
SKIP

ENDDO && (.NOT. EOF0)

I)O BLANKSESS WITH W-PRVPRTSS, W-PRVSESS
DO PRTSESSION WITH W-PRVSESS, W-LINEI, W_LINEz && LAST LINE
DO BLANKSESS WITH W-PRVSESS, W_LASTSESS
ROW=ROW+1
(0 Row,4 SAY W_DASH
RETIJRN && PRINTROOM

PROCEDI-]RE NEWROOM
PARAMETERS P_ROOM
PzuVATE W_DESC

** PRINT TITLE FOR NEW ROOM

SELEC]TROOMPF
LOCATE FOR ROOM=P_ROOM
W_DESC=" "
trFOUNDO
W_DESC=DESC
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ENDIF

SET COLOR TO NAV
(ô2,8 SAY " ',

(d2,24 SAY " "
SET CìOLOR TO WhI
@3, 0 CLEAR TO 22,79
(è0,72 SAY DATEO
(ò1,72 SAY TIMEO
(d3,37 SAY W_DESC
(ô4,4 SAY W DTTTLE
(d)5,4 SAY W DASH
ROW=5
RETIJRN && NEWROOM

PROCEDIIRE BLANKSESS
PARAMETERS P_PRVSESS, P-NEXTSESS
T'RIVATE W-PS, W-S, W-SESS

* PRINT OI-]TROWS OF BLANK SESSION WHICH ARE NOT ASSIGNED TO

w_PS=VAL(P_PRVSESS)
W_S--VALe_NEXTSESS)
DO WHILE (W_PS+l<W_S)

W_PS=W_PS+1
W-SESS=STR(W_PS,2)
DO PRTSESSION W]TH W_SESS, W-SPACE, W-SPACE &A BLANK SESSION L]NE

ENDDO && (P_PS+I<P_S)
RETIiRN &&BLANKSESS

PROC]EDIJRE PRTSESSION
PARAMETERS P SESSION, P_LINEI, P_LINE2
PRIVATE W-SESS, W-DAY, W_COL

* PRINT OI.IT A SINGLE SESSION OF TFIE TIMETABLE

W-SESS=VAL(P_SESS IOl.Ð
IF (W_SESS=@_BASTRUC I + I )) .OR. (W SESS=(D_BASTRTJC r +D_BAS TRUcrz+ I )) ;

.oR. (W_SESS=(D_BASTRUCt+D_BASTRUC]2+D_BASTRUC3+i)j 
;

. OR. 0Ã/_SESS =(D_BASTRUC I +D BASTRTJC2+D_BASTRUC_-3+D_BAS TRUC4+ 1 ) ;

.OR. (W-SESS=(D-BASTRUCl+D-BASTRUC2+D-BASTRUC3+D-BASTRiJC4+D_BASTRIJC5+1))
DO PRTRECESS && SESSION AFTER REC-ESS

ENDIF
ROW=Pgrya1
(ð ROW,o SAy p sESsroN picjÏlRE ")O{'
w_coL=4
W_DAY=O
DO WHILE 0Ã/_DAY<DJ)AY)

W_DAY=W_DAY+1
DO CASE

CASE (SIJBSTRE-LINE2,W-DAY, 1)='T)
SET CìOLOR TO NAÃ/

cAsE (STJBSTRe_LINE2,W_DAY,1)=,D)
SET COLOR TO W+/l.i

EM)C]ASE
@ ROW,W_COL .SAY SLIBSTR(P_LINEl,(w_DAy-t)*9+3,9)
W-COL=W_COL+9
SETCOLORTO WI..I

ENDDO && (W_DAY<) DAY)

*t^* &&PRTSESSTON

PROCEDI.]RE PRTRECESS
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* PRINTRECESS LINE

(,1 ROW+1,4 SAY W_RECESS
ROW=ROW+i
RETI,IRN && PRTRECESS

**** PART B, ROOM OR SESSiON SWITCH, MANUAL ASSIGNMENT, BLOCK SPLTITING
PROC]EDIJRE SWITCH
PRIVATE G_FDAY, G-FSESS, G_TDAY, G-TSESS, W-MSG, ;

W-FTYPE, W-FSLOTI, W-FSLOT2, W-FSLOT3. I
W-TTYPE, W-TSLOTI, W_TSLOTz, W-TSLOT3

* DO MANUAL ADJI,ISTMENT
w_MSG=sPACE(80)
DO WHILE.T.

CLOSE DATABASES
IF (W_MS{ìçSPACE(8O))

? cHR(7)
ENDtr
tr (W_ASSPF='ASSTEMP)

SET COLOR TO W+/l.J
@ O,O SAY'OVORK FILE IN IJSE)'
SET COLOR TO WAI

ENDIF
SET CIIRSOR ON
G-FDAYJ'
G_FSESS=''
G-TDAY=''
G-TSESS=''
@22,0 CLEARTO24,t9
@22,0 SAY'Switch : I)ay'
(422,13 GET G_FDAY PICTIJRE'99'
(d22,16 SAY'Session'
(0)22,24 GET G_FSESS PICT{JRE'99'
(è22,30 SAY'and Day'
(à)22,40 GET C,ì_TDAy ptcTURE ,99'

(422,43 SAY'Session '

Gì22,51 GET G-TSESS PICTIIRE'99'
(@23,0 SAYF3=Clancel F?=RoomSwitch Fg=\{¡1¡¿lly Assign Fi0-Jplit,
@24,0 SAY W_MSG
L_FKEY=0
READ &&L_FKEY: FIJNCTION KEY#

W_MSG=SPACE(80)
DO CASE

L-ASE (L_FKEY= 0).OR. I && ENTER
(L_FKEY= 5) .OR. ; && MANIJAL ADJT,TSTMENT
(L_FKEY=31) .OR. ; && PAGETJP
(L_FKEY=3z) &&PAGEDOWN
G-FDAY =RIGHTC' "+ALLTRIM(G_FDAÐ,2)
G-FSESS=RIGHT(" "+ALLTRIM(]_FSESS),2)
G-TDAY =RIGHT('"'+ALLTRIM({ì_TDAÐ,2)
G-TSESS=RÍìHT(" "+ALLTRiM(G_TSESS),2)
SELECT 1

I,ISE &W_ASSPF ALIAS ASSIGNPF
W-FTYPE=''
w_FsLoTr="
w_FSLOT2="
W_FSLoT3="
W_TTYPE="
W_TSLoTl="
W_TSLOT2="
W-TSLoT3="
&& VALIDATE IMLiTs & ADJLiST TO STARTING SESSION #
DO VALDATE WITH W-FTYPE, W-FSLOTI, W-FSLOT2, W-FSLOT3, :
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W-TTYPE, W-TSLOTI, W-TSLOT2, W TSLOT3
IF (w_MSc+SpACE(80)) && ERROR

LOOP
ENDIF
&& TRY TO SWITCH
DO SESSWITCH WITH TV-FSLOTI, W-FSLOT2, W_FSLOT3, ;

W-TSLOTi, W_TSLOTz, W-TSLOT3
IF (W_MSCìoSPACE(80)) && ERROR

LOOP
ENDtr

cäSE (L_FKEY=7) &.& ROOM SWITCHING
IF Oil-PREV_RTNJSWITC}IROOM) && CALLER OF CI.JRRENT INSTANT IS 'SWITCHROOM'

RETIJRN
ENDIF
W-PREV_RTN='SWIT(]H'
DO SWITC]FIROOM

CìASE (L_FKEY=9) && MANUALLY ASSrcN
IF (W-PREV-RTN='MANLiALASGN) && CALLER oF CI.IRRENT INSTANT rS 'MANTJALAScN,

RETI.IRN
ENDtr
W_PREV*RTN='SWITCH'
DO MANI,IALASGN

CASE (L-FKEY=lo) &A SPLITTNG MIJLTIPLE (LASS BLOCK
IF OÃ/_PREV-RTN:SP¡13¡OCK) && CALLER OF CI,IRRENT INSTANT iS ,SPLITBLOCK'

RETI.IRN
ENDtr
W_PREV_RTN='SWITL-H'
DO SPLITBLOCK

cAsE(L_FKEY=3O) &&ESC
@22,0 CLEAR TO 22,19
EXIT

CASE (L_FKEY=3) && FI,INCT]ON F3
@22,0 C-LEAR TO22,79
EXiT

cAsE (L_FKEY>=l) .AM). (L_FKEY<=9) && Fl_F9
W_MSCi="Function Key F"+STR(l-_FKEy,l)+"' is nor assigned"
LOOP

clAsE (L_FKEY>=l0) .AND. (L_FKEY<=2O) && F10_F20
W_MS(Þ"Funcrion Key F"+STR(L_FKEy,2)+"' nor valid"
LOOP

OT}IERWISE
W_MSG="Fulction Key rìot valid"

ENDCASE
ENDDO &&.T.
@23' 0 SAY "ESC=(¿ncel F5=Session Switclr F7=Room Switch F9=Manualiy Assign F1g=Sptit"
RETI,IRN &&,SMTCH

PROCEDIIRE VALDATE
PARAMETERS P-FTYPE, P_FSLOTI, P-FSLOTz, P-FSLOT3, ;

P-TTYPE, P-TSLOTI, P-TSLOT2, P_TSLOT3
PzuVATE W-FFOIJND, W-TFOI.IND, W-OK, W-TEMP
+ VALDATE INPUT DAYs AND SESSIONs AND ADJIJST TÉIE INPUTs TO T}IE+ CORRESPONDING STARTING SESSION

W-MSGJ'
DO VALIDATEzWITH G-FDAY, G-FSESS
IF fiv_Msc<>")

RETI.IRN
ENDIF
DO VALIDATE2 WITH G-TDAY, G-TSESS
IF(w_MSc+")

RETIJRN
ENDIF

r52



IF (J-FDAY=G-TDAÐ .AND. (G-FSESS=G_TSESS)
W_MSGJDay and session rrust not l¡e the same'
RETI,TRN

ENDIF

P_FTYPE="
w_FFOrjND=.F.
DO SESSADJTIST WITH G_FDAY, G_FSESS, I,-FTYPE, W_FFOI.IM) && SESSION# ADJIJSTMENT
P_TTYPE="
W-TFOI.IM)=.F.
DO SESSADNJSTWITH G_TDAY, G-TSESS, P-TTYPE, W-TFOIJNI)

rF (.NOT. W_FFOI.IND) .AND. W_TFOUNn
W_TEMP<-i-FDA Y && S WITC-H BLANK'FROM' SESSION TO,TO, SESSION
G_FDAY=G-TDAY
G_TDAY=W_TEMP
W-TEMP=G_FSESS
G-FSESS=c_TSESS
G_TSESS=W-TEl\Æ)
W_TEMP=P-F|YPE
P-FTYPE=P-TTYPE
P_TTYPE=W_TEMP
W-TEMP=W-FFOIJNI)
W-FFOIJND=W_TFOIJNI)
W-TFOIJND=W_TEMP

ENDIF
P-FSLOTl="
P_FSLOT2="
P-FSLOT3="
* GET slor#s ßETI"IRN sl-or# oF AVAILABLE BLANK slors IF DAy/sESSION IS BLANK)
DO C;ETSLOT WITH G-FDAY, G_FSESS, P-FTYPE, P-FSLOTI, P_FSLOT2, P_FSLOT3
P_TSLOTI="
P-TSLOT2='
P_TSLOT3J '

DO GETSLOT WITH G_TDAY, G-TSESS, P-TTYPE, I'-TSLOTI, P_TSLOT2, P_TSLOT3

DO CASE
(]ASE (.NOT. W_FFOr.rND) .AND. (.NOT. W_TFOUND)

W_MSG='C¿mot do switclúng ou enìpty sessions'
RETi.]RN

crASE W_FFOITND .AND. (.NOT. W_TFOUNI)
* CFIECK WHETHER oR Nor ENoticH BLANK 'To' sEssloN(s) To Fir rHE'p_Ff\?E, SESSION

rF ((p_FrypE='T) .AND. (p_TSLOr3=' ')) .oR. ;
((p_F-fypE='D') .AND. €_TSLOT2=' ))
W_MSG='NoI euough blank session(s) to acconìodate the subiect'
RETIJRN

ENDtr
IF (P-FTYPEJS)

P_TSLOT2=' '

P_TSLOT3="
ENDtr
IF (P_FTYPE='I))

P_TSLOT3=' '

ENDtr

C-ASE W-FFOI.IND .AND. W_TFOI.INI)
IF (G_FDAY=G_TDAÐ .AND. (G_FSESS=G_TSESS)

W_MSG='Day and session rnust ¡rot be the sarne,
RETURN

ENDtr
IF (P_FTYPE+P_TTYPE)

W_MSG='Session Types r)ot ûìatch'
RETI-iRN

ENDtr
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ENDC]ASE
RETI.IRN && VAI.tr)ATE

PROCEDIIRE SESSADJIJST
PARAMETERS P-DAY, P-SESS, P-TYPE, P_FOIJNI)
PzuVATEW-CONI)
* ADruST L]SER ENTERED SESSION # TO A STARTING SESSION # IF ASSIGNMENT IS FOI.]NI)
P-TYPE="
SELECTASSIGNPF
LOCATE FoR CLASS=G_CLASS .AM). DAY=P_DAY .AND. SESSIoN=P SESS
P_FOI TND=FolJND0
IFP-FOI.INI)

p 'f vÞtr-'f \.Þtr
DO CASE

CIASE TYPE='D' .AM). TYPEI='2'
P-sESS=srR(vAL(P-sEss)-1,2) && ADJLisr ro STARTING oF DOLTBLE sESsIoN

CASE TYPE='T .AND. TYPE1='2'
I'-sESs=srR(vAL(P-sESs)-1,2) a& ADJUST To STARTING oF TRTPLE sESsroN

CASE TYPE='T .AND. TYPEI='3'
P-sEss=srR(vAL(P-sESS)-2,2) &&. ADJLIST ro STARTING oF TRIPLE sESSroN

ENDL'ASE
ENDIF &&P_FOI.INI)
REÏJRN && SESSADJi.]ST

PROC]EDI.IRE GETSLOT
PARAMETERS P_DAY, P-SESS, P-TYPE, P_SLOTI, P-SLOT2, P_SLOT3
PRIVATE W_TYPE
* GET SLOT#s FOR SLOT ON P_DAY & P_SESS
* IF SLOT ON P_DAY & P-SESS IS BLANK, TTIIS ROI,]TINE WILL TRY TO RETURN* AT MOST THREE EMPTY SLOT#s WHICH FOLLOW

SELECT 7
I,ISE DAYSFSPF
Loc-ATE FOR DAY=P_DAY .AND. SESSION=P_SESS
IF (.NOT. FOIJNDO)

W_MSG="(,:orresponding SLOT NO. ou Day "+LTRIM(p_DAÐ+" Session "+ :

LTRiM(P_SESS)+" in 'DAYSESPF nor found"
RETIJRN

ENDIF
P-SLOTl=SLOT
IJSE TDSPF
iFP_TYPE="

W_TYPE='T
ELSE

W_TYPE=P_TYPE
ENDIF
LOC]ATE FOR TYPE=W_TYPE.AND. SLOTI=P SLOT1
IF (.NOT. FOIJNDO)

LOCATE FOR TYPE='D' .AND. SLOTT=P_SLOTI
rF (.NoT. FOUNDO)

LOCATE FoR TYPE='S' .AND. SLOTT=P_SLOTI
rF (.NOT. FOUM)O)

W_MSG="Record with "'+P_TypE+"' Session Type and Startiug Slot no. ",+;
LTRIM(P_SLOTl)+"' in 'TDSPF nor founct"

RETIJRN
ENDtr

ENDIF
ENDIF
P-SLOT2=SLOT2
P-SLOT3=SLOT3
I.ISE
DO CASE

CASE P_TYPE='S'
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P_SLOT2=' '

P_SLOT3=' '

CASE P_TYPE='I)
P_SLOT3=' '

CASE P-TYPE= '&& GIVEN DAY & SESSION IS EMPTY ON ASSIGNPF
SELECT ASSIGNPF
LOCÀTE FoR CLASS=G_CLASS .AND. SLOT=P_SLOT2
IFFOTTNDO

I'-SLOT2=' '
Þ (l ô'r?-' '

EI^SE
LOCATE FoR CLASS=G_CLASS .AND. SLOT=P_SLOT3
TFFOTJM)0

P_SLOT3="
ENDIF

ENDIF
ENDCASE
REÏ,IRN && GETSLOT

PROCEDI,IRE SESSWITCH
PARAMETERS P-FSLOTI, P_FSLOTz, P-FSLOT3, P-TSLOT 1, P-TSLOTz, P_TSLOT3
PzuVATE W-C]OND, W_FOi.IND, W-TYPE, ;

W-FSLOT, W-FTCFIER, W_FROOM, W-FSIJBJECT, W_FDAY, W_FSESSION, ;
W-TSLOT, W-TTCFIER, W-TROOM, W_TSIJBJECT, W-TDAY, W_TSESSION, ;
W-FFOI-IND, W_TPOIJND, W-DAY, W SESS

* TRY TO SMTCH THE SELECTED SESSIONs

W_FTCT{ER=''
w_FROOM="
W-FSUBJECT=''
W-FDAYJ'
W-FSESSION="
w_TTCiHER="
w_TROOM="
w_TSIJBJECT="
W_TDAY="
W-TSESSION=''
W_TYPE="

X CREATE WORK FILE IF NOT ALREADY EXIST
SELECT ASSIGNPF
I,iSE
IF (.NOT. FILE('ASSTEMP.DBF'')

W_ASSPF="ASSTEMP"
C]OPY FILE ASSIGNPF.DBF TO ASSTEMP.DBF

ENDIF
I,ISE &W-ASSPF AIIAS ASSIGNPF
W_COND="CLASS="'+G_CLASS+"' .AND. SLOT=",+p FSLOTT+,,,',
LOC]ATEFOR &W_COND
W_FFOIIND=FOIIND0
IFW_FFOIJND

W-FTCHER=TCF{ER
W-FROOM=ROOM
w_FSI,lB JECT=S I.IBIECT
W_FDAY=DAY
W-FSESSION=SESSION
W-TYPE=TYPE

ENDIF

W_COND="CLASS="'+G_CLASS+"' .AND. SLOTJ"+p TSLOTI+""'
LOCATE FOR &W-COND
W_TFOIJND=FOLIND0
IFW-TFOUNI)
W_TTCFIER=TCHER
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W_TROOM=ROOM
W-TS I,IB JECT=S I iB JECT
W-TDAY=DAY
W_TSESSION=SESSION
W-TYPE=TYPE

ENDtr

W_FSLOT=" "+['_FSLOT1 + ",,+p_FSLOT2+" "+p_FSLOT3 +" "
W_TSLOT=" "+P_TSLOTI+" "+p_TSLOT2+" ,'+p TSLOT3+" "
IF ( ALLTRIM (W_TSLOT)+ "="¡

w_TSLOT="
ENDIF
W_COND=T_-LASSJ"+(j_LìLASS+',, .AND. ((SLOT+',) $ 

,,,+W_FSLOT+W_TSLOT+,,)"
DELETE ALL FOR &W-CONI)

+ DO CFIECKING IF TO-SLOT IS NOT BLANK
W-FOI,IND=.F.
* C}IEC]K AVAILABLiTY OFTEACFIER
DO CI{ECK WITH ''T", W-FIC]}IER, P_TSLOTI, W-FOIJNI)
IF W-FOIJNI)

RECALL ALL
RETI.JRN

ENDIF
IF (P_TSLOT2+' ')

DO CHECK W]TH ''T'" W-F|CFIER, P-TSLOTz, W_FOI.INI)
IFW-FOIJNI)

RECALL ALL
RETIJRN

ENDtr
IF @_TSLOT3+' ')

DO CFIEC]K WITH "T", W-FTCHER, P-TSLOT3, W-FOIJNI)
IFW-FOIJNI)

RECALL ALL
RETIJRN

ENDIF
ENDIF

ENDIF

IF(]il_TDAYc")
DO CHECK WITH ''T'" W_TTCHER, P-FSLOTI, W_FOI.JNI)
IF W-FOIJNI)

RECALL ALL
RETI.IRN

ENDtr
IF@_FSLOT2c")

qo CHECK WITH ,'T" 
\ry_TTCHER, P_FSLOT2, W_FOr,rNr)

IFW-FOIJNI)
RECALL AIL
RETI.IRN

ENDtr
tr @_FSLoT3o' ')

DO CHECK WITH ''T", W-TTCHER, P-FSLOT3, W FOIJNI)
IFW_FOIJND

REC]ALL ALL
RETI.IRN

ENDiF
ENDIF

ENDtr
ENDtr (W_TDAYc'")

* CFIECK AVAÌLABLITY OFROOM
qo..çmcK wrTH,,R", W_FROOM, P_TSLOTI, w_ForJNn
IFW_FOTINI)

RECALL ALL
RETTJRN
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ENDIF
iF [P_TSLOTz+' ')

DO CTIECK \VITH ''R", W_FROOM, P-TSLOT2, W-FOI.INI)
iFW_FOTJNi)

RECALL ALL
RETURN

ENDtr
IF (P_TSLOT3ç' ')

DO C]IIECK WITH "R", W-FROOM, P_TSLOT3, W FOIJND
IFW-FOIJNI)

RECALL ALL
RETLIRN

ENDIF
ENDIF

ENDIF

tr(W_TDAYo")
DO CHECK WITH ''R'', W_TROOM, P-FSLOTI, W-FOI.INI)
iFW_FOI,INI)

REC-ALL ALL
RETTIRN

ENDIF
IF (P_FSLOT2a' ')

.DO CHECK WITH "R'" W-TROOM, P-FSLOTz, W-FOIJNI)
IFW-FOI,INI)

RECALL ALL
RETIjRN

ENDtr
tr (P_FSLOT3o' ')

DO C}IECK WITH ''R", W-TROOM, P_FSLOT3. W FOIJNI)
IF W-FOIJND

RECALL AIL
RETIIRN

ENDtr
ENDIF

ENDtr
ENDIF && W_TDAY+"

SELECT ASSIGNPF
* I)O A(]TL]AI SWITCH OPERATION
IF (W_TDAY+') &&'TO'SESSTON IS NOT BLANK*'TO' SESSION TO'FROM' SESSION

APPEND BLANK
REPLACE CLASS WITH G-CLASS, SLOT WITH P_FSLOTI, TCÉIER WJTH W-TTCFIER, ;ROOM WrrH *_TROOM, SUBJECT wrrH w_rsuerecr, ¡Áv wäil w_n¡nv, ;

-_ _ 
SESSION WiTH W-FSESSION, TYPE W]TH W_TYPE, TYP'ÈI WIrg ìì' -

IF (P_FSLOT2a")
APPEND BLANK
REPLACE L-LASS WITH G-CLASS, SLOT WiTH P-FSLOT2, TCFIER WITH W-1-T{]FIER, ;ROOM WITH W_TROOM, SUBJECTWTTH W_rsUnrecr, nqv wl-rH w¡tnv, ;SESSION IVITH STRCVAL(W-FSESSION)+I,2), TYPE WNII W-}VPP, TVPEr WITH'2'

ENDIF
IF @_FSLOT3+")

APPEND BLANK
REPLACE CLASS WITH CJ-CLASS, SLOT WITH P_FSLOT3, TC-]FIER WITTI W-'I-TCHER, ;ROOM WITH W-TROOM, SIJBJECT wlTH W-TSUBIECT. O¡V WitiI W-FDAY, ;sEss roN wrrH s rR (VAL(W_FSESS rorg+2,2tTypE wlÏl-w_rvpÈ, ìypE l wm,¡,ENDtr

ELSE
SELECT 7
I.ISE DAYSESPF
LOCIATE FOR SLOT=P_TSLOTI
W-TDAY=DAY
W_TSESSION{ESSION
I.ISE
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ENDIF && W_TDAYo"

" 'FROM SESSION TO'TO' SESSION
SELECT ASSIGNPF
APPEND BLANK
REPLAC-E CLASS WITH G-CLASS, SLOT WiTH P-TSLOTI, TCHER WITH W-FTCHER, ;ROOM WITH W_FROOM, SIIBJECT WITH W_NSUUTET:T, DAY WITH W-TDAY, ;

SESSION WITH W-TSESSION, TYPE wlTH W_TYPE, TYPEr W]TH ,i; -.-.
IF (P_TSLOT2Ç")

APPEND BLANK
REPLACE C]LASS WITH G_CLASS, SLOT WITH P-TSLOT2, TCFMR WITH W-FTC-HER, ;ROOM WITIr W-FROOM, SUBJECT WrrH w_nsunrer,-r, nnv wrrH w_rbnv. ,

SESSION WITH STR(VAL(W-TSESS IOTÐ+ 1,2; TYPE WITH W-TVPS, rYP¡ I WITH,Z,
ENDIF
IF (P_TSLOT3+")

APPENDBLANK
REPLACE CLASS WITH G-CLASS, SLOTWITH P-TSLOT3, TCHER TVITH W_FTC}IER,;

ROOM wrTH W_FROOM, SLTBJECT wlTH w_nsrrnrebr. nñ wrH w_rbav, ,
SESS I ON IVITH S TR TVAI(W_TSESSION) +2,2), W PE W ITH W-TYPd,.TVPËJ WITH, ¡,

ENDIF
PACK
DO PRINT(}ASS && RE-DISPLAY THE CLASS
RETI]RN &&SESSWITC-H

PROL-EDI.]RE C]HEC]K
PARAMETERS P-TR, P_TRVAL, P_SLOT, P_FOI.iNI)
PRIVATE W-CONI)
x CIIE(IK EXSTENCIY OF RECORD (T, TCFIER, SLOT or'R', ROOM. SLOT)

SELECTASSIGMF
SET DELETE ON
IF (P_TR='T)

W_COND="TCIHER="'+P_TRVAI+"' .AND. SLOT=,"+p SLOT+""'
ELSE

W_C'OND="ROOM="'+P_TRVAL+"' .AM). SLOT=,"+p SLOT+""'
ENDIF
LOCATE FOR &W_CONI)
P_FOUND=FOUND0
SET DELETE OFF
IFP-FOIJNI)

IF (P_TR='T)
W_MSG="Teacher "'+ALLTRIM(p_TRVAL)+,', on Day "+ALLTRIM@A1)+,,_,,+ 

;ALLTRIM(SESSION|+" already assigned ro Class', +ALLTRIM(CLASSj+ ;"', Subject "'+AILTRIM(SIJBJECT)+""'
IFCLASS+ROOM

W_MSG=W_MSG+", Roorn,,'+ALLTRIMROOMI+""'
ENDtr

ELSE
w-MSG="Room "'+ALLTRIM(P_TRVAL)+"' on Day ,'+ALLTRIM@A!+,'_,'+ALL.TRIM(SESSIoN)+

to"
IFCLASS+ROOM

W_MSG=W_MSG+" Ctass ",+ALLTRIM(CLASS)+"',"
ENDIF
w-Msc=w MSCì+" subject "'+ALLTRIM(SI.IBJE{,:T)+"', Teacher "'+ALLTRIM[TCHER)+,""

ENDtr
ENDIF && P-FOIJNI)
RETIJRN && CIIECK

already zxsigned

PROCEDURE SWITCHROOM
PzuV4TE c_DAy, c SESS, c_RooM, w_MSCi, W_TC_-HER, W_STJBJECT, W_SLOT, ;

- w_TypE, w_sl.oTl, W_SLOTz, W_SLOT3, W_pOrnn, w_coNl; -
**DO ROOM SWITCHING
W_MSc=SPACE(80)
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DO WHiLE.T.
CLOSE DATABASES
IF (W_MSGaSPACE(80))

? cHR(7)
ENDIF
tr (W_ASSPF-'ASSTEMP)

SETCOLOR TO W+/t{
@ 0,0 sAY '(WORK FiLE rN IJSE),
SET COLOR TO w/N

ENDIF
SET CI.IRSOR ON
G-DAY=''
G-SESSJ '

G_ROOM="
(422,0 CTLEAR TO 24,79
@22,0 SAY R.oom Swirch: I)ay'
(o)22,rq GET G_DAY PICIJRE'99'
@22,22 SAY'Session '

(.ù22,30 cET G_SESS PICIJRE'99'
@22,36 SAY 'To New Roonr :

@22,51 GET G_ROOM PTCTURE')O('
(ò23,0 SAY'F3=Calcel F5=SessionSwitch Fg=Ma¡uallyAssigr F1O=Split'
(à24,0 SAY W_MSC.;
L-FKEY=O
READ && L_FKEY: FI.INC]TION KEy #
w_MSG=SPACE(80)
DO CìASE

(:ASE (L_FIGY= 0) .oR. ; && ENTER
(L_FIGY= 7) .OR. ; &&ROOMSWITCIH
(L_FKEY=31) .OR. ; && PAGETIP
(L_FKEY=32) &&PAGEDOWN
c_ROOM=IJPPER(j_ROOt\4
G_DAY =RIGHT(" "+ALLTRIM(G_DAY),2)
Cì_SESS=RIGHT(" "+ALLTRIM(6_SESS),2)
G_ROOM=zuGHT(" "+ALLTRIM(G_ROOI/0,2)
DO VALIDATE2WITH G-DAY, G_SESS && VALIDATE DAY,SESSION iNPIJTS
IF (W_MStioSPAcrE(80) && ERROR

LOOP
ENDtr
IF(G_ROOM+")
DO VALDATE3 WITH G_ROOM && VALIDATE ROOM INptJTs
IF (W_MS{ìoSPACE(80)) && ERROR

LOOP
ENDtr
EI-SE
W_MSG="Enter A Roorn C,lode."

LOOP
ENDIF

W-TCHER="
W_SIJBJECTJ'
W_TYPE="
W-SLoTl=''
W_SLOT2="
W_SLOT3=''
W_FOIJND=.F.

SELECT 1

* CREATE WORK FILE IF NOT ALREADY EXIST
IJSE
IF (.NOT. FILE(''ASSTEMP.DBF'))

W_ASSPF="ASSTEMP"
COPY FiLE ASSIGMF.DBF TO ASSTEMP.DBF

ENDtr
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USE &W_ASSPF ALIAS ASSIGMF
LOCATE FOR CLASS=G-CLASS.AND.DAY=G DAY.AND.SESSION=G SESS
TF FOI.]NDO

W_TCFIER=TCIIER
W_SIjBJECT=SIJBJECT

EISE
rv-MSG=" I)ata: [ìlass "+LTRIM(j-(LASS)+" on day "+LTRIM(G_DA!+" session "+ ;

LTRIM(ì SESS)+" is not valid."
LOOP

ENDtr

x ADJTJST THE STARTINCj SESSION FOR REQÌ.TIRED CLASS BLOCjK
DO SESSADJIJST WITH CJ_DAY, G-SESS, W_TYPE, W-FOI.]NI)
rF (.NOT. W_FOI.rNI)

w-MSG="Given Day,"+LTRIM(G-DAY)+" Sessiou "+LTRIM({ì_SESS)+" and cLASSTypE,'+ ;
LTRIMOV_TYPE)+" is nor marclìed."

LOOP
ENDtr
+ GET slor#s ßÊTIJRN sl-or# oF AVAILABLE BLANK Slors iF DAy/sESSION rs BLANK)
I)O GETSLOT WITH Cì-DAY, G-SESS, W-T\?E, W SLOTI, W_SLOT2, W-SLOT3
IF [W_MSGaSPACE(80)) && ERROR

LOOP
ENDIF

IF(W_TypE='D).AND. 0^/_SLOTz=, 1.6p.,
[W_TYPE='T) .AND. Õv_SLoT3=' )
W_MSCi="Not enough empty slot(s) to assign the "'+W_TypE+"' session sub ject"
LOOP

ENDIF

W-FOI.INfi=,F.
DO CHECK WITH "R", G-ROOM, W_SLOTI, W_FOUND
IF (W*FOr.iND)

w-MSG=" Roo'r "+LTRIM(ci-RooM)+" in slor "+LTRIM(w_sLor1)+" is occupìed.',
LOOP

ENDIF
IF 0il_SLOTzo' ')

I)O CF{ECK WITH ''R", G-ROOM, W_SLOT2, W-FOI.]NI)
rF (w_FoitND)

w-MS(È" Roo'r "+LTRIM(ti-RooM)+" i. slot "+LTRIM@_sLor2)+" is occupied.',
LOOP

ENDIF
ENDIF
IF (W_SLOT3o' ')

DO CHECK WITH "R", G_ROOM, W_SLOT3, W-FOIJNI)
rF (w_FouND)

w-MSG=" Room "+LTRIM(G-ROON!+" in Slot "+LTRIM(W_SLOr3)+" is occu¡:iecl."
LOOP

ENDIF
ENDIF

IF(.NOT. W_FOr.rND)
W_SLOT=" "+W_SLOTI+" "+W_SLOT2+" "+W_SLOT3+,,,,
W_COM)="CLASS="'+Cj_CLASS+"' .AND. ((SLOT+") $ ",+W_SLOT+',),,
DELETE ALL FOR &W-CONI)
ENDIF

&&ROOMSMTCH
SELECTASSIGNPF
IF (W_SLOTI<'')
APPENDBLANK
REPLACE CLASS WITH G-CLASS, SLOT WTTH W-SLOTI, TCFIER WITH W-TCFIER, ;ROOM WITH G-ROOM, SUBJECT WITH W-SUBJECT, DAY WITH C-¡ãY, ;

_ SESSION WITH STR(VAL(G_SESS),2), TypE WITH W_TypE, TypBr wrrg;r,
ENDtr
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IF (W_SLOT2o")
APPEND BLANK
REPLACE CLASS WITH G-CLASS, SLOTWITH W_SLOT2, TCTIER WITH W-TCFIER,;

ROOM WITH G-ROOM, SIJBJE(T WITH W-SI.iBJECT, DAY WITH G_DÀY, ;
SESSION WITH STR(VAI(G_SESS)+1,2), TypE WITH w_TypE, TypEl wtTH ,2,

ENDtr
IF (W_SLOT3+")

APPEND BLANK
REPLACE CLASS WITH CJ_CLASS, SLOT WITH W_SLOT3, TCTIER WITH W_TCFIER, ;ROOM WITH G-ROOM, SI,IBJECT WIT}I W-SUBJECT, DAY WITH G-DAY, ;

SESSION WITH srR(vAL(G-sESS)+2,2), TypE wrrH w_TypE, TypEl wrrH'3,
ENDtr
PACK
DO PRINTCLASS

C:ASE (L_FKEY=5) && SESSION SW]TCH
tr ov-PREV-RTN='swmcH) && CALLER oF CTLIRRENT INSTANT is'MAMJATASGN'

RETI]RN
ENDtr
W_PREV_RTN='S WTICHROOM
DO SW]TCH

CASE (L_FKEY=9) && MANIJALLY ASSIGN
IF OÃ/_PREV_RTN='MANUALÀSGN) && CALLER OF CI]RRENT INSTANT IS 'MANIJALASGN.

REÏ.IRN
END[F
W_PRE V_RTN='S WTICHROOM
I)O MANIIALASGN

CASE [L_FKEY=lO) && SPLITTING MI]'I-TIPLE CLASS BLOCK
IF (W-PREV-RTN='SPLITBLOCK) && CALLER oF CURRENT INSTANT Is 'spLITBLocK,

RETIJRN
ENDtr
W-PREV-RTN='SW]TCHROOM'
DO SPLITBLOCK

cAsE(L_FKEY=3O) &&ESC
(è22,0 CLEAR TO 22.79
EXiT

CASE (L_FKEY=3) && FIJNCTION F3
(@22,0 CLEAR TO 22.79
EXIT

CASE (L_FKEY>=l) .AM). (L_FKEY<=9) && Fl_F9
W_MS (Ê"Funcrion Key'F"+STR(T__FKEy, 1 )+," not valicl"
LOOP

CASE (L_FKEY>=l0) .AND. (L_FKEY<=20) && F10_F20
W_MSCÊ"Funcrion Key'F"+STR(L_FKEy,2)+"' not valid"
LOOP

OTHERWISE
W_MSG="Function Key not valid"

ETIDCASE
ENDDO &&.T.

(d23,0 SAY "ESC=(ìancel F5=Sessio¡ Switch F?=Room swirch F9=Manually Assig¡,,
RETI.IRN && SW]TCH ROOM

PRCX]EDI IRE MANI.]ALASGN
I'RIVATE G_SEQ, c_DAy, c_sESS, W_TypE, w_sl-oTl, W_SLOT2, W_SLOT3, ;W-SUBJECT, W-TCHER, W-ROOM, W_C]LASSTYPE, W-NOUÑN, C;_NOOV

X I)O MANIIAILY ASSIGN OF SI,IBJE(T TO EMPTY SLOT
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w_MSc=SPACE(80)
DO WHILE.T.

CLOSE DATABASES
IF (W_MS{iaSPACE(80))

? CFIRí)
ENDtr
tr 0il_ASSPF='ASSTEMP)

SET COLOR TO W+/l.I
(à 0,0 sAY '(woRK FILE IN r.rSE)'
SET COLOR TO WN

ENDIF
SET CIJRSOR ON
G SEQ=O
c_DAY="
G-SESS="
G-ROoM="
(ô22,0 CLEAR TO 24.19
(è22,0 SAY'Assign : Record'
(¿ù22,1 6 GET Cj_SEQ PICTTJRE'@Z 9999'
(ù22,21 SAY'to Day'
(a)22,30 CìET G_DAY PICTIJRE'99'
@22,325AY'Session '
(422,41 cET G_SESS PKìTLIRE'99'
(Ò22,43 SAY ' New Room '

@22,55 GET Cj_ROOM PICìTURE'XX'
@23,0 SAY'F3dlancel F5=SessionSwitch F7=Roomswirch FIO=Splir'
@24,0 SAY W_MScj
L-FKEY=0
READ &&L_FKEY: FIINCTION KEY#

W-MSG=SPACE(80)
DO CASE

cAsE (L_FKEY=s) && swlTCjH SESSION
iF (W_PREV_RTN='SWITCH') && CALLER OF CIJRRENT INSTANT IS 'SWITCII

RETI.]RN
ENDIF
W_PREV_RTN='MANIJAI-AS GN'
DO SWiTCH

CASE (L-FKEY=7) && SWITCH SESSION
IF 0V-PREV-RTN='SWITCHROOM) && CALLER oF CIJRRENT INSTANT Is'swITCH'

RETI-]RN
ENDIF
W_PREV_RTN='MANIJALAS cN'
DOSWITCHROOM

{ìASE (._plgy=rO) && SPLITTING MULTTPLE C-I-ASS BLOCK
IF 0V-PREV-RTN='SPLITBLOCK) && CALLER oF CIJRRENT tNsrANT IS 'spLITBLoctK'

RETI.IRN
ENDIF
W_PREV_RTN='MANI.IALAS GN'
DO SPLITBLOCK

CASE (I--FKEY= 0) .OR. ; && ENTER
(L_FKEY=31) .OR. ; && PAGEIJP
(L-FKEY=32) &&PAGEDOWN
Ci_DAY =zuGHT(" "+ALLTRIM(G_DAÐ,2)
G_SESS=RIGHT(" "+ALLTRIM(G_SESS),2)
SELECT 2
irsB
rF (.NOr. FrLE(CLSTEMP.DBF'))

W_CILSPF='CLSTEMP'
W-C]LSLl='CLSTEMPI'
COPY FILE CLSIJBJPF.DBF TO CLSTEMP.DBF
COPY FILE CLSI,iBJLI.NDX TO CLSTEMPI.NDX

ENDiF
I.ISE &W_CLSPF AIIAS CI-SIJBJPF

r62



LOCATE FOR C'LASS=G_CLASS .AM). SEQ=G_SEe
IF (.NOT. FOriM)O)

W-MSG:"Course "'+AILTRIM(STR(G SEQ)+"' nor found irì 'CILSLIBJPF.'
LOOP

ENDtr
TF ßEPEAT<=FINIS}IED)

W_MSCi="Course "'+ALLTRIM(STR(G_SEe))+"' already fully assigned"
LOOP

ENDtr
w_sUBJE(':t=S{.iBJEC'T
W_TCHER=TCHER

IF(Cì_ROOM+")
G_ROO M=I IPPER( c_R O OI/t)
w_ROoM=c_ROOM

EI-SE
w_RooM=ROOM

ENDtr
IF 0Ã/_ROOM=' )

w_ROOM=CLASS
ENDIF
W-CLASSTYPE=CLASS TYPE
IF(G_ROOM<t')
DO VALDATE3 WITH G_ROOM && VALIDATE ROOM INprJTs
IF (W_MS{-iaSPACE(80)) && ERROR

LOOP
ENDIF

ENDIF
DO VALIDATEz W]TH G_DAY, G-SESS && VALIDATE INPIJTS
IF @_MS{.ìaSPACE(80)) && ERROR

LOOP
ENDIF

SELECT 1

* CREATE WORK FILE IF NOT ALREADY EXIST
USE
TF (.NOT. FILE('ASSTEMP.DBF'))

W-ASSPF="ASSTEMP"
COPY FiLE ASSIGNPF.DBF TO ASSTEMP.DBF

ENDtr
I ISE &W-ASSPF ALIAS ASSIGNPF
LOCATE FOR CLASS=G_CLASS .AND. DAY=G DAY .AND. SESSION=G SESS
IFFOTTM)0

W-MSG='Slot on Day '+ALLTRIM({}-DAY)+'-'+ALLTRM(G-SESS)+" for Class "'+(:ì_CLASS+", a¡eai.ty assignecl,,
LOOP

ENDIF

W-TYPE="
tr (W_CLASSTYPE+")

W_TYPE=W_CLASSTYPE
ENDtr
w-SLOTl=''
w_sLoT2="
w_sLoT3="
* GETSLoT#s ß.ETI-IRNSLor# oFAVAiLABLE BLANK slors IFDAy/SEssIoN IS BLANK)
DO GETSLOT WITH G_DAY, G-SESS, W-TYPE, W_SLOTI, W_SLOTz, W-SLOT3
iF (W_MSG<,SPACE(80)) && ERROR

LOOP
ENDIF

IF O4/_CLASSTYPE='D') .AM). (W_SLOT2=' ') .OR. ;
(w_crLASSTypE='T) .AND. OV_SLOT3=' )
w^-MSG="Not Enough Brpty SIot(s) to Assign the "'+w-cLASSTypE+"' session subjecr"
LOOP

ENDIF
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W_FOIJND=.F.
DO CFIECKWITH "T", W_TC¡IER, W-SLOTI, W-FOT]NI)
IF W_FOI.INI)

LOOP
ENDIF
IF@_SLOT2o")

DO CHECK WITH ''T'', W_TCFIER, W-SLOT2, W FOI.iND
trW-FOIINi)

LOOP
ENDtr

ENDIF
IF (W_SLOT3o' ')

DO C]FIECK WITH "T'" W_TCHER, W_SLOT3, W-FOIJNI)
IF W_FOI,]ND

LOOP
ENDIF

ENDtr
DO CFIECK WITH ''R'" W-ROOM, W-SLOTI, W_FOIiNI)
IF W-FOI]NI)

LOOP
ENDIF
IF (W_SLOT2o' ')

I)O C-FIECK WITH "R'" W-ROOM, W-SLOT2, W-FOI,]NI)
trw_FoUNi)

LOOP
ENDIF

ENDtr
IF (w_SLOT3o' ')

DO CJHECK WITH "R'" W-ROOM, W-SLOT3, IV_FOIJNI)
IFW-FOI,INI)

LOOP
ENDtr

ENDIF

&& DO THE ASSIGNMENT
SELECT CLSUBJPF
REPLACIE FINISHED WITH FINISFIED+t FoR cLASS=G_cLAss .AND. sEe=c_sEe
IJSE
SELECT ASSIGMF
APPEND BLANK
REPLACE CLASS W]TH G-CLASS, SLOT WITH W-SLOTI, TC}IER WITH W-TCFIER, ;

ROOM WITI] W-ROOM, SIJBJECT WITH W-SI.IBJECT, DAY WITH C;-IXY, ;
SESSION WITH G SESS, TYPE WITH W-CLASSTYPE, TYPEI WITH'IT

IF (w_SLoT2+")
APPEND BLANK
REPLAC]E CLASS WITH G-C]LASS, SLOTWITH W-SLOT2, TCTIER WITH W-TCHER, ;

ROOM WITH W-ROOM, SIJBJECT WITH W_SLIBJECT, DAY WITH G-DAY, ;
SESSION WITH srR(vAL(G_sESS)+1,2), TypE WITH w_cLASSTypE, TypEt WITH'2'

ENDIF
IF (W_SLOT3Õ")

APPEND BLANK
REI'LAC]E CLASS WITH G-CLASS, SLOT WITH W-SLOT3, TC}IER WITH W-TC-]FIER, ;

ROOM WITH W-ROOM, SIJBJECT W]TH W-SUBJECT, DAY WÌTFI G_DAY, ;
sEssIoN WITH srR[vAL(G-sESS)+2,2), TypE wrrH w_cl-AssrypE, TypEl WITH,3'

ENDIF
DO PRINTCLASS

CASE (l_¡¡6y=30) .oR. (L_FKEY=3) && ESC anct F3
@22,0 CLEAR TO 22,79
EXIT

CASE (L_FKEY>=I) .AND. (L_FKEY<=2O) && F1-F20
W_MSG="Funcrìon Key F"+LTRIM(STR(._FKEy,2))+"' nor valict,,
LOOP

OTIIERWISE
W_MSG="Function Key not Valid"

ENDCASE
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ENDDO &&.T.
@23,0 SAY "ES(.1=Ca¡rcel F5=Session Switch F7=Roonr Switch Fg=Ma¡ually Assign"
RETITRN && MANIJAIASGN

PRO(EDI,IRE SPLITBLOCK
PRIVATE G-DAY, G-SESS, G_CONFIRM, W-MSCJ, W-TCI}IER, W-ROOM, W_SLIBJECjT, W_SLOT, ;

W-TYPE, W SLOT1, W-SLOT2, W-SLOT3, W-FOI,]ND, W_C]OND;
X*I)O ROOM SW]TCHING
w_MSG{PACE(8O)
DO WHILE.T.

(]LOSE DATABASES

IF (W_MS {.ìcSPACE(80))
? ctrR(7)

ENDIF
IF (W-ASSPF-'ASSTEMP)

SET COLOR TO W+/l.i
@ 0,0 sAY'(woRKFrLE rN USE),
SET COLOR TO WN

ENDIF
SET CIJRSOR ON
c-DAY="
G-SESS=''
G-CONFIRM="
(d22,0 CLEAR TO 24,79
(1122,0 SAY'Split Block : Day'
(Ò22,19 GET G_DAY PrCTrJRE,gg'
(q)22,22 SAY'Sessiou '
(022,30 GET G_SESS PICTURE'99'
(è23,0 SAY F3=Ca.ucel F5=Session Switch F7=Roorn Swirch F9=Milìually Assign'
@24,0 SAY W_MSG
L-FKEY=O
READ &&L_FKEY: FIJNCTION KEY#
w_MSG=SPACE(80)
DO CASE

CASE (I-_FIGY=0).OR. ; &&ENTER
(L_FI(EY=l0) .OR. ; && ROOM SMTCFI
(L_FKEY=31) .OR. ; && PAGEIIP
(L-FKEY=32) &&PAGEDOWN
( ]_ROOM=IJPPER (G_ROOÀ/Ð

c DAY =RIGHT(" "+ALLTNM(]_DAÐ,2)
C;_SESS=RIGHT(" "+ALLTRIM(G SESS),2)
G_ROOM=RIGHT(" "+ALLTRIM(G_ROOM,2)

DO VALIDATEZWITH G_DAY, G_SESS && VALIDATE DAY,SESSION iNPI.]TS
tr (W_MSGoSPACE(80) && ERROR

LOOP
ENDIF
W_TCfIER="
W-ROoM="
W-SIJBJEC]T=''
\t/ 'nvDtr-i ,

W-SlOrt="
w_SLOT2="
w_SLOT3="
w_FOIJND=.F.
SELECT 1

* (::REATE WORK FILE IF NOT ALREADY EXIST
I]SE
IF (.NOT. FILE(''ASSTEMP.DBF'))

W_ASSPF="ASSTEMP"
COPY FILE ASSIGNPF.DBF TO ASSTEMP.DBF

ENDtr
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I.ISE &W_ASSPF ALIAS ASSIGNPF
LOCATE FOR CLASS=G_CLASS.AND.DAY=G DAY.AND.SESSION=G SESS
iFFOi,rNDo

w-TCIIER=TC]HER
W_ROOM=ROOM
W-SUBJECT-.SUBJECT

Ei-SE
W_MSG=" Data: Class "+LTRIM(G_CILASS)+" on day "+LTRIM(G*DAY)+" Session "+;

LTRIM(G_SESS)+" is not valid."
LOOP

ENDtr

X ADJIJST T}IE STARTNG SESSION FOR REQUIRED CLASS BLOCK
DO SESSADJiJST WITTI G-DAY, G-SESS, W_TYPE, W-FOIJNI)
IF(.NOT. W_FOI.]ND)

W_MSG="Given Day,"+LTRIM({i_DAY)+" Session "+LTRIM(G SESS)+" and CLASSTypE,,+ :
LTRIM(\il_TYPE)+" is not rnatched."

LOOP
ENDIF
* GET slor#s ßETURN slor# oF AVAILABLE BLANK slors IF DAy/sEssIoN IS BLANK)
DO GETSLOT WITH G DAY, G-SESS, W_TYPE, W SLOTI, W-SLOT2, W-SLOT3
IF (W_MSCioSPACìE(80) && ERROR

LOOP
ENDtr

tr (w_TYPE='s)
W_MSG="Already a Single Session."
LOOP

ENDtr

iF (W_TYPE='D) .AND. (w_SLOr2=' ') .OR. ;
(W_TYPE='T) .AND. (W_SLOT3=' )
W-MSG="Not Enough Empty Slot(s) to Assign the "'+W_TYPE+"'Session subjeo"
LOOP

ENDtr

rF (.NOT. W_FOUNT)
W_SLOT=" "+W SLOTI+" "+W_SLOT2+" "+W_SLOT3+" "
W_COND="CLASS="'+G_CLASS+"' .AND. ((SLOT+") $ "'+W_SLOT+"1,'
DELETE ALL FOR &W-CONT)

ENDtr

&& CJI-ASS BLOC-K SPLIT
SELECT ASSIGNPF
IF(w_SLoTl<>")
APPEND BLANK
REPLACE CLASS WITH Cì_CLASS, SLOT WITTI W-SLOTI, TCT{ER W]TH W-TCFIER, ;

ROOM WITH W_ROOM, SUBJECT WITT{ W-SI-IBJECT, DAY WiTTI G-DAY, ;
sEssroN WITH STR(VAL(]_SESS),2), TypE WiTH'S,, TypEl WrTH'r'

ENDIF
IF (w_SLoTz+")

APPEND BLANK
REPLACE CLASS WITH G_CLASS, SLOT WITH W-SLOT2, TCHER W]TH W_TCHER, ;

ROOM WITH W-ROOM, SLIBJECìT WITH W-SIJBJECT, DAY WITH G DAY, ;

SESSION WITH STRCVAL(G_SESS)+1,2), TYPE WITH'S', TypEr W1TH'2'
ENDtr
IFñV_SLOT3+")

APPEND BLANK
REPLACE CLASS WITH G-CLASS, SLOT WITH W_SLOT3, TCFIER WITH W-TCFTER, ;

ROOM WITH W_ROOM, SUBJECT WITH W_SIJBJECT, DAY WITH G DAY, ;
SESSION WITH STR(VAL(G_SESS)+2,2), TypE WITII'S,, T\?Et WITH'3'

ENDIF
PACìK
DO PRINTCìLASS
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CASE (I-_FKEY=S\ &e. SESSION SWITCH
tr (TV-PREV-RTN='SWITCH') && CALLER oF cttRRENT INSTANT IS 'MANUALASGN'

RETTIRN
ENDIF
W_PREV_RTN='SPLITBLOCK'
DO SWITCH

crASE (L_FIGY=T &e swrTcìH sESstoN
IF 0il-PREV-RTN='swircHRooM) && C-ALLER oF CTIiRRENT iNSTANT IS'swITCH'

RETT.IRN
ENDtr
W_PREV_RTN='SPLITBLOCK'
DOSWITCHROOM

CASE (L_FKEY=9) && MANIIALLY ASSIGN
IF (W-PREV-RTN='MANI.IALASGN) &&. CALLER OF CIJRRENT INSTANT iS 'MANI TALASc;N'

RETIJRN
ENDtr
W_PREV_RTN='S PLITBLoCK'
DO MANIJALASGN

CASE(L_FKEY=30) &&ESC
@22,0 CLEAR TO22,79
EXiT

CASE (L_F¡GY=3) && FIJNCTiON F3
(Ð22,0 CLEAR TO22,79
EXIT

CASE (L_FKEY>=I) .AND. (L_FKEY<=9) && Fi-Fg
W_MS(Þ"Funcrion Key'F"+STR(L_FKEy,1)+", not valicl,,
LOOP

CIASE (L_FIGY>=I0) .AND. (L_FKEy<=20) && Ft0_F20
W_MS(ì="Function Key'F"+STR(L_FKEy,2)+,,, nor valid"
LOOP

OTTIERWISE
W_MSG="Furction Key not valid"

ENDCASE
ENDDO &&.T.

@23,0 sAY "ESC=cancel F5=session switch F7=Roo.r Swirch Fg=Manuallv Assisn"
RETI.IRN && SPLIT C]LASS BLOCK

PROCEDI.IRE VALIDÀTEz
PARAMETERS P-DAY, P_SESS
* VALIDATE A DAY AND A SESSION
IF (vAL(p_DAÐ< 1) .oR. [VAL(P_DAÐ>D_DA y)

W_MSG="Day Entered Must Be Berween I anrl ,'+STR(D DAy,2)
RETI.iRN

ENDiF && P-DAY<I OR D-DAY>D_DAY
rF (VAL@_SESS)<r) .OR. (VAL@_SESS)>D_SESSTON)

W_MSG="Session Ente¡ed Musr Be Between I and "+STR(D_SESSION,2)
RETL]RN

ENDIF && P_SESS<I OR P-SESS<D_SESSION
RETIJRN && VAIIDATEz

PROCEDIJRE VALIDATE3
PARAMETERS P-ROOM
X VALIDATE A ROOM
SELECT 3

LISE ROOMPF
LOCATE FoR ROOM=P_ROOM
rF (.NOT. FOr.rND0)

W_MSCi="Room Provided Nor Found."
RETT.TRN

ENDIF && CIMCK GIVEN P ROOM
RETI.IRN && VALIDATE3
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APPEI{DIX E4

** PROGRAM NAME : TTPRINT.PRG
** LAST CHANGED : AUGUST g,1994
*â.DESCRIPTION : TIME TABLE . PRINTING MODULE

set talk off
set l¡ell off
set scoreboa¡d off
se! exact olì
set conlirm on

RESTORE FROM TTSETTNCì ADDITIVE
W SPAC'E=SPACE(9*D_DAÐ && D_DAY: # OF DAYS IN TIIE IMETABLE
W_LASTSESS=STR(D_SESSION+1,2)
W-LINEl=W-SPAC.E
W-LINE2=W-SPACE
W_LINE3=W-SPACE
W_RECESS=SPACE(9*D_DAY- 1 2)2)
W_RECESS=W_RECESS+"8 R E A K"+W_RECESS
\ry_TCHTB L-J PA CE ( 9 * D_DA Y _20) t2)
W_TCHTBL=W_TCHTBL+"Lrstrucror Time Table,,
W-CLSTBL=SPAC]E(9*D-DAY- 1 6)2)
W_CLSTBL=W_CLSTBL+"Class Tirne Tal¡le"
W-ROMTBL=SPACE((9* D-DA Y -20) 12)
W_ROMTBL=W_ROMTBL+"Classroom Tin.re Tal¡le"
W_EOFLST=SPAC,IE((9+D_DAY- I 8)/2)
w EoFl-sT=w_EoFLST+"*.i.i. END OF LIST ***,'
w_DTITLE=""
w-DAY=0
DO WHILE (W_DAY<D DAY)

W_DAY=W_DAY+1
W_DTITLE=W_DTITLE+" Day "+STR@_DAy,2)+",,

ENDDO && DO WHrLE OV_DAY<D_DAY)
W DASH=REPLICATE('-",9*D_DAÐ

W_MSc=SPAcìE(80)

I)O WHILE.T.
G_CLASS=" "
G-TCFIER=" "
G-RooM=" "

SET DEVICE TO SCREEN
(ò 0,0 sAY " ,,

iF (W_MS{ìoSPACE(8O))
? cHR(7)

ENDIF
SET CI,IRSOR ON
CLEAR
SET COLOR TO N/W
(@ 0,30 sAY "TIME TABLE - PzuNT,,
SETC]OLORTO WN
(d 0,72 sAY DATEO
(@ 1,72SAYTrME0
(à 5,30 SAY "CjLASS : " GET G_CLASS PICTI.]RE')O(
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@ 7,30 SAY "TEACF-IER: " cET G_TCHER PICTURE'XX'
(d 9,30 SAY "ROOM : " GET G_ROOM PiCTIJRE')C('
(,117, 0 SAY "- use'*'as wildcard cllaracter"
@ 18, 0 SAY " e.g. enter'4*' to match all codes start with '4"'
(à 19, 0 SAY " enter'* ' ro march all codes (i.e. PRINT ALL)"
(è20, 0 SAY "- e.g. to prilt Tinre Table for all Fonn 4 classes, for all teache¡s, and for"
(è21, 0 SAY " all special rooms, please enter'4*', '* ' ¿urd 'x ' respectively"
(a)23, 0 S AY "ES(,1-(,ìancel"
(à24, 0 L-LEAR TO 24,80
(r¿24, 0 SAY W_MSG

REAI)

W_READKEY=READKEY(0)
W_MSG=SPACE(80)

* ESCI KEY PRESSED DURING READ' (26s=FIELD IJPDATED; I2=FIELD Nor UPDATED)
IF (W_READKEy=1 2) .OR. (W_READKEY=26S)

RETIJRN

ENDIF && W_READKEY=12268 == ESC

IF (G_CLASS=" ') .AND. (]_TCHER=" ') .AND. (j_ROoM=,, ,,)

LOOP && BLANK INPUT, LOOP AGAIN

ENDIF && G_CLASS=" & G_TCHER=" & G_ROOM="

W-oK=.T.
IF (G_{ìLASSo" ")

G_CLASS=UPPER(]_CLAS S)
W_POS=AT(''+ ",G_CLASS)
DO CASE

CASE G_CLASS="* " .OR. G_CLASS=" *".OR. c (-LASS="*{<"
W_FILTERI=" "

CASE W_POS=1 && Cì_CILASS="*?"
W_FILTER I ="S{,IBSTR(--LASS,2, I )=SI.IBSTRC"+{.ì_{ìLASS+,',,2, t)"

CASE W_POS=2 && G_CLASS="?*"
W_FILTERI="SIIBSTR(ILASS, t,t)=SUBSTR("'+{ì_CLASS+"', t,l)"

OTHERWISE
W_FLTER 1 ="('LASS="'+G CLASS+""'

ENDC]ASE

IF@_FILTERIc" ")
SELECT I
USE ASSIGNPF
LOC]ATE FOR &W-FILTERl
IF (.NOT. FüJNDO)

W_OK=.F.
W_MSG="CIass code "'+G_CLASS+"' not founcl in assigrunent file"
LOOP && ERROR, LOOP AGAIN

EM)IF &&.NOT. FOIINDO
EM)IF && W_FILTERIa" "

ENDIF && G-(.]-ASS<>' '

IF (G_TCFIERc" ").AND. W_oK
G_TC-ÉIER=IIPPER(G_TCHER)

W_POS=AT(''*",G_TCHER)
DO CASE

CASE G_TCHER="* " .OR. G_TCHER=', ¡r." .OR. G_TCHER=",{<,*',
W-FILTER2='' ''
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CASE W_POS=I && G_TCIIER="*?"
W_FILTER2="SI,IBSTRGCHER,2, t)=S I.jt5¡pç',+(]_TCFIER+"',2, 1)"

clAsE w_Pos=2 && G_TCHER="?*,,
W_FILTER2="SIJBSTR(TCHER, 1, i)=S1"IB5aB¡,'+c_TctHER+""1, 1 ),,

OTTTERW]SE
W_FILTER2="TCHER="'+G TCFIER+,""

ENDCASE

iF(W_FILTER2o" ")
SELET]T 1

IjSE ASSIGNPF
LOCATEFOR &W-FILTER2
rF (.NOT. FOIJM)0)

W_OK=.F.
W_MS(i="Teacher code "'+G_TCFIER+"' not founcl in assigmrent file"
LOOP && ERROR, LOOP AGAIN

EIrDtr &a.NoT. FOIJNIDO
ENDIF && W_FiLTER2a" "

ENDIF && G_TCHERa' '

IF(G_ROOM+"') .AND. W_oK
G_Ro OM=l,rPPER(c_Rool\,Ð

W-POS=41¡' x ",(i-ROON.f)
DO CASE

CASE G_ROOM=,,* " .OR. G_ROOM=" *,'.oR. c RooM=,,**i,
W-FILTER3='' "

CASE W_POS=I && C;_ROOM="*?"
W_FILTER3="SIJBSTR(ROoM,2, I )=S IJBSTR("'+G_ROOM+"',2,1),,

CASE W_POS=Z && C,i_ROOM="?*"
W_FILTER3="SLIBSTR(ROOM, I, I )=S I_tBSTR("'+{,i_ROOM+",, t, t)"

OTHERWISE,
W_FILTER3="ROOM= "+G ROOM+""'

EM)CASE

iF (W_FILTER3a" ")
SELECT 1

I,ISE ASSIGMF
LOCATE FOR &W_FILTER3
rF (.NOT. For,rNDO)

W-OK=.F.
W_MSG="Room code "'+G_ROOM+"' not founcl in assìgmlent file"
LOOP && ERROR, LOOP AGAiN

ENDIF &&.NOT. FOIJM)0
EM)IF && W_FiLTER3o" "

ENDIF && G_ROOMo' '

IFW-OK
W_MS(i='Prlrting in progress...'

@24,0 CLEAR TO 24,80
(-ò24,0 SAY W_MSG

SETPRINTERTO&D LPT
SET DEVICE TO PRINTER
SETCIJRSOR OFF

IF (Cì_CLASS+" ")
SELECT 1

I.ISE ASSIGMF
IF (W_FILTERIa" ")

SET FILTER TO &W-FILTERI
ENDIF
INDEX ON CLASS+SESSION+DAY To TEMP
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SET INDEX TO TEMP
SELECT 2
I.]SE C-IÁ IJBJPF INDEX C-LS IJB JL I
IF (W_FILTERIo" ")

SETFILTERTO&W FILTER1
ENDIF

DO PRINTCìLASS

ENDIF && G_C:LASS+" "

IF (G_TCÍIERÇ" ")
SELECT 1

I.ISE ASSIGMF
IF (W_FILTER2o" ")

SET FILTER TO &W-FILTER2
ENDtr
INDEX ON TCHER+SESSION+DAY To TEMP
SET INDEX TO TEMP

DO PRINTTCHER

ENDIF && Cì_T(,ìFIERc" "

IF({ì_ROOMo" ")
SELECT 1

I]SE ASSIGNPF
IF (W_FILTER3a" ")

SET FILTER TO &W-FILTER3
ENDtr
INDEX ON ROOM+SESSION+DAY TO TEMP
SET INDEX TO TEMP

DOPRINTROOM

ENDIF && G_ROOMo" "

ENDIF && W_OK

W_MS(È"I'rinting finished"
CLOSE DATABASES

ENDDO &&.T.

W_STATIJS=MEMOWRITC'TTNXTPGM.BAT',,D_HiDE+" TTMAIN.EXE',)
CLOSE ALL
ERASE TEMP.NDX
SET C]IJRSOR ON
RETURN && MAIN LINE

PROCìEDI.]RE PRINTCLASS
PRIVATE W-PRVPRTSS, W-PRVCLASS, \Ã/-PRVSESS, W-COL, W-SABBREV, W-TABBREV, ;

W-RABBREV, W-LINEI, W-LINEz, W_LINE3

* PRINT OIJT TMETABLE FOR ALL SPECIFIED CLASSES AND LIST OF ALL
X UNALLOCATED SUBJECTS FOLLOWING THE CLASS

W-LINEI=W_SPACE
W-LINE2=W_SPACE
w_LINE3=W_SPACE

SELECT 3
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I.ISE O-ASSPF
SELECT 4
I,iSE Si,IBJPF
SELECT 5
I-]SE TCHERPF
SELECT 7
i,iSE ROOMPF
SELECT ASSIGNPF
GO TOP

IF (.NOT. EoF0)
W-PR\?RTSS="00" && SESSION PREVIOIJSLY PRINTEi)
W-PRVC]LASS=CLASS
W-PRVSESS=SESSIoN
DO NEWCLASS WITH W-PRVCLASS
SELECT ASSIGNPF

ENDiF
r)o wHrLE (.NOT. EOFO)

IF (ASSIG NPF->CLASS aW_PRVCLAS S)
DO BLANKSESS WITH W-PRVPRTSS, TV-PRVSESS
DO PRTSESSiON WITH W-PRVSESS, W-LINEi, W-LiNE2, W-LINE3
DO BLANKSESS WITH W-PRVSESS, W_LASTSESS
DO PRTIJNALLOC W]TH W-PRVCLASS
DO EM)OFLIST WITH.F.
SELECT ASSIGNPF

W_PRVPRTSS="OO''
w_PRVSESS=SESSIoN
w_PRVCLASS=CLASS

DO NEWCLASS WITH W PRVCLASS

W_LINEl=W_SPACE
w_LINEz=W_SPACE
w_LINE3=W_SPACE

ENDIF && (CLASS+W_PRVCLASS)

IF (ASSIGMF->SESSION<>W-PRVSESS) && SESSION C]HANGED
DO BLANKSESS WITH W-PRVPRTSS, W-PRVSESS && PRINT ANY BLANK SESSION IN BETWEEN
DO PRTSESSION WITH W-PRVSESS, W-LINEI, W_LINEz, W-LINE3
W_PRVPRTSS=W-PRVSESS
W_LINEl=\ry SPACE
W_LINE2=W SPACìE
W-LINE3=W-SPACE
w-PRVSESS=ASS iGNPF->SESS ION

ENDIF && (SESSION+W_PRVSESS)

W_COL=3+9* (VAL(ASSIGNPF->DAÐ-t )
SELECT SLIBJPF
LOCATE FOR SI.IBJECT=ASSIGMF->SUtsJECT
IFFOUM)0

W-SABBREV=ABBREV
ELSE

W-SABBREV=S{.IBJECT+" "
ENDtr
SELECT TCIIERPF
LOC]ATE FOR TCFIER=ASSiGNPF->TCFIER
trFOr.rND0

W-TABBREV=ABBREV
ELSE

W-TABBREV=T(IFIER+" "
ENDtrF
SELE(TROOMPF
LOCATE FOR ROOM=ASSIGNPF->ROOM
IFFOT.TND0
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W-RABBREV=ABBREV
ELSE

W-RABBREV=ROOM+" "
ENDtr

SELECT ASSIGNPF
W-LINE l=STUFF(W_LINE 1,W_COL,5,W_SABBREV)
w LINE2=STIJFT¡W_LINU2,W_CIOL,5,W_TABBREV)
w LINE3=STLIFF0il_LINE3,W_COL,5,W_RABBREV)
SKIP

ENDDO && (.NOT. EOF0)

DO BLANKSESS WITH W_PRVPRTSS, W_PRVSESS
DO PRTSESSION W]TT{ W_PRVSESS, W_LINEI, W-LINE2, W-LINE3 && LAST LINE
DO BLANKSESS WTIH W_PRVSESS, W-LASTSESS
DO PRTiJNALLOC WITH W PRVCLASS
DOENDOFLIST WITH.F.
RET]RN &&PRINTCLASS

I,ROCEDIIRE NEWCLASS
PARAMETERS P-CìLASS
PzuVATEW-DESCì

*X PRINT TITLE FOR NEW (LASS

DO CHKPRiNTER
SELECT CLASSPF
LOCATE FOR C,]LASS=P-CLASS
W-fiESC=" "
TFFOIJNDO
W-DESC=DESC

ENDIF

@)0,5 sAY W_CLSTBL
(q)0,50 sAY DATEQ
(_â1,50 sAY TIMEo
(ò2,0 SAY "Class : "+"["+P_CLASS+"]"+" "+W_DESC
(@4,5 SAY W DTITLE
(_d5,5 SAY W DASH
RETI-IRN && NEWCLASS

PROCJEDIJRE PRTIJNALLOC]
PARAMETERS P_CLASS
PRIVATE W-FILTER, W_LINEI, W-LINEz

'I.* PzuNTOIJTTFTELISTOFSIJBJECTS IN TIIE CLASS WHICH ARE NOTABLE TO ALLOC]ATE

DO CHKPzuNTER
SELECT 6
IiSE
W_FILTER="REI,EAT>FiNISHED . AND. (]LASS j"+p CLASS+""'
I ]SE CLSI IBJPF INIDEX CLSI IBJLI
SETMTERTO &W_FILTER
GO TOP
IFEOFO

I,iSE
RETI.]RN && NO I-INAILOCATED CLASS

ENDIF

(¿) PROWQ+2,5 SAY W_DASH
(@ PROWQ+3, 5 SAY "List of Unallocared Subjecr(s):"
(Ò PROWQ+Z, 5 SAY " Class Number of'
(d) PROWQ+1,5 SAY "Subject Ty¡re Teacher Room unallocated session',
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(¿ò PROWO+1,5 SAY "-------------
(q) PRowQ+1, 5 SAY " "

DO wHrLE (.NoT. EOFO)
SELECT SI,IBJPF
LOCATE FOR SI.JBJECT=CLSUBJPF->SL]BJECT
IFFOLIM)0

W LINEI=ABBRTV
ELSE

W_LINEI=SI.IIIJE(:T+" "
ENDIF &&FOI.rNDO

SELECT TC}IERPF
LOCATE FOR TCFIER=CLSIJBJPF->TCHER
IFFOTjND0

w_LINE2=ABBREV
ELSE

W_LINE2=TCFIER+" "
ENDIF &&FOTJM)0

DO CHKPRINTER
SELECT CLSI.JBJPF
(d PROWQ+I,5 SAY W_LINEI
(d PROW0 ,16 SAY CLASSTYPE
(@ PROW0 ,20 SAY W LINE2
@ PROWo ,29 SAY ROOM
@ PROWO ,42 SAY REPEAT-FINISHED PICTI,IRE ''99''

SKII)
ENDDO && DO WHrLE .NOT. EOF0
(al PROWQ+2,5 SAY "------------

SELECT C]LSIJBJPF
IJSE
RETIJRN && PRTTINALLOC

PROCEDI.IRE PRINTTCHER
PRIVATE W_PRVPRTSS, W-PRVTCIIER W_PRVSESS, W-COL, W_SABBREV, W-CABBREV, ;

W-RABBREV, W-LINEI, W_LINE2, W-LINE3

* PzuNT OI.iT TiMETABLE FOR ALL SPECIFIED TEAC}IERS

' , , w_LiilËå=w_8iî[.Ë
W-LINE3=W-SPACE

SELECT 3
I.iSE CLASSPF
SELECT 4
I]SE SI,iBJPF
SELECT 5
I.]SE TC}IERPF1ì 
SELECTT
IjSEROOMPF

-., SELECTASSIGMF
. ,., CìOTOP

TF f NTìT FôFA\
W_PRVPRTSS="00" && SESSION PREVIOLISLY PRINTEI)
w_PRVTCHER=TCjHER
w_PRVSESS=SESSION
DO NEWTCHER WITH W-PRVTCTTER
SELECT ASSiGNPF

ENDIF
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no WHILE (.NOT. EOF0)
IF (ASSIGNPF->TCFIERaW_PRVTCHER) && ROOM CHANGED

DO BLANKSESS WITH W_PRWRTSS, W_PRVSESS
DO PRTSESSION W]TH W_PRVSESS, W_LINE1, W-LINE2, W-LINE3
DO BLANKSESS WITH W-PRVSESS, W_LASTSESS && PRINT BLANK SESSION TILL LAST
DO ENDOFLiST WITH.T.
SELECT ASSIGNPF

w_PRVPRTSS="00"
W_PRVTCFIER=TC}IER
W-PRVSESS=SESSiON

DO NEWTC-IHER WITH W PRVTCHER
SELECTASSIGNPF

W_LINEl=W_SPACE
W_LINE2=W_SPACE
W_LINE3=W SPACIE

ENDIF && (|CHER+W_PRVTCHER)

IF (ASSIGNPF->SESSION<>W_PRVSESS) && SESSION CHANGEI)
DO BLANKSESS WITH W-PRVPRTSS, W_PRVSESS &&. PRINT ANY BLANK SESSION IN BETWEEN
DO PRTSESSION WITH W-PRVSESS, W*LINEI, W_LINE2, W-LINE3
W_PRVPRTSS=W-PRVSESS
W_LINEl=W_SPACE
W-LINE2=W_SPAC]E
W-LINE3=W SPACE
W_I'RVSESS=ASS IGMF->SESS ION

ENDIF && (SESSION+W_PRVSESS)

W_COL=3+9* (VAL(ASSIGNPF->DAY)-1 )
SELECT SI,IBJPF
LOCIATE FOR SUBJECT=ASSIGMF->S{JBJECT
trFOIJND0

w-SABBREV=ABBREV
ELSE

W_SABBREV=SI.IBJECT+" "
ENDtr'
SELECT CLASSPF
LOCATE FOR CLASS=ASSIGNPF->CLASS
IFFOI.INDO

W-CABBREV=ABBREV
ELSE

W_CIABBREV=ROOM+" "
ENDIF
SELECJT ROOMPF
LOCATE FOR ROOM=ASSIGNPF->ROOM
rFFOrjNrD0

W-RABBREV=ÀBBREV
ELSE

W_RABBREV=ROOM+" "
ENDIF

SELECT ASSIGNPF
W LINE 1=STl,lrn¡W_LINEl,W_COL,5,W_SABBREV)
W LINE2=SI.IFFÕry_LINE2,W_COL,5,W_CABBRE\,J
W-LINE3=SLIFF(W-LiNE3,W_COL,5, W_RABBRE\0
SKIP

ENDDO A& (.NOT. EOFO)

DO BLANKSESS W]TH W-PRVPRTSS, W_PRVSESS
DO PRTSESSION WITH W-PRVSESS, W_LINEI, W-LINEz, W_LINE3 && LAST LINE
DO BLANKSESS WITH W-PRVSESS, W_LASTSESS
DO ENDOFLIST WITH.T.
RETURN &&. PRINTTC}IER

175



PROCEDIJRE NEW'TC]HER
PARAMETERS P_TC}IER
PRIVATE W-DESC]

** PRINT TITLE FOR NEW TEACFIER

DO CHKPRiNTER
SELECTTC-HERPF
LOCATE FOR TC}IER=P-TCHER
W_DESC=" "
IFFOTTM)0
W-DESC]=DESL]

ENDIF

@0,5 sAY W_TCHTBL
(à0,50 sAY DATEO
(@r,s0 sAY rrMEO
(d2,0 SAY "I¡structor : "+"["+P_TC]IER+"1"+
(@4,s sAY W_DTTTLE
@5,5 SAY W_DASII
RETI.IRN && NEWTCHER

+W DESC

PROCEDI,IRE PRINTROOM
* PRINT OI.IT TIMETABLE FOR ALL SPECIFIED ROOMS
I'RIVATE W-PRVPRTSS, W_PRVROOM, W_PRVSESS, W-COL, W-SABBREV, W_TABBREV, ;

W-C]ABBREV, W LINEI, W LINEz, W_LiNE3

W-LiNEI=W-SPACìE
W_LINE2=W-SPACE
W-LINE3=W-SPACE

SELECT 3

IJSEROOMPF
SELECT 4
IJSE SI,iBJPF
SELECT 5

LISE TCHERPF
SELECT 7
IJSE CLASSPF
SELECT ASSIGNPF
GO TOP

rF (.Nor. EOFO)
W-PRVPRTS S="00" && SES SION PREVIOIJSLY PRINTEI)
W_PR\ß.OOM=RooM
W_PRVSESS=SESSIoN
DO NEWROOM WITH W-PRVROOM
SELECT ASSIGNPF

ENDIF
DO WHrLE (.NOT. EOFO)

IF (ASSIGNPF->ROOMaW_PRVROON4) && ROOM CHANGE|)
DO BLANKSESS WITH W-PRVPRTSS, W-PRVSESS
DO PRTSESSION WITH W-PRVSESS, W_LINE1, W_LINE2, W-LINE3
DO BLANKSESS WITH W_PRVSESS, W_LASTSESS A& PRINT BLANK SESSiON TILL LAST
DO ENDOFLIST W]TH .T.
SELECTASSIGNPF

W-PRVPRTSS="00"
W_PRVRoOM=RoOM
\ry_PRVSESS=SESSION
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DO NEWROOM W]TH W PRVROOM
SELECT ASSIGNPF

W-LÌNEI=W SPA(E
W-LINE2=W-SPACE
W_LINE3=W_SPACE

ENDIF && (ROOMoW_PRVROOM)

IF (ASSICMF->SESSION+W-PRVSESS) && SESSION CHANGEI)
DO BLANKSESS WITH W-PR\,?RTSS, W_PRVSESS && PRINT ANY BLANK SESSION IN BETWEEN
DO PRTSESSION WITH W-PRVSESS, W_LINEI, W-LINE2, W-LINE3

W-PR\?RTSS=W_PRVSESS
W LINEI=W_SPACE
W-LINE2=W SPACE
W-LiNE3=W-SPACE
W-PRVSESS=ASS rcNPF->SESS ION

ENDIF && (SESSION+W_PRVSESS)

W_COL=3+9* (VAL(ASSIGNPF->DAÐ- 1 )
SELECTSTIBJPF
LOCATE FOR SIJBJECT=ASSICiNPF->SLIBJEC]T
TFFOUNDO

w-SABBREV=ABBREV
ELSE

W_SABBREV=SIJBJECT+" "
ENDIF
SELECT TCITERPF
LOCATE FOR TCFIER=ASSIGNPF->TC}IER
IFFOT.TNI)0

W_TABBREV=ABBREV
ELSE

W_TABBREV=T(IHER+" "
ENDIF
SELECT CLASSPF
LOCATE FOR (ILASS=ASSIGNPF->CLASS

rFFOrrNDo
W_CABBREV=ABBREV

ELSE
W-CABBREV<,:LASS+.. ..

ENDtr

SELECT ASSIGNPF
W*LINE I =STIIFF(W_LINE 1,W_(IOL,5,W_SABBREÐ
W-LINE2=S IJFF(W_LINE2,W_COL,5,W_TABBREV)
w LINE3=S]'I IFF(W_LINE3,W_COL,5,W_CABBREÐ
SKIP

ENDDO && (.NOT. EOF0)

DO BLANKSESS WITH W-PRVPRTSS, W-PRVSESS
DO PRTSESSION W]TH W-PRVSESS, W-LINEI, W-LINEz, W LINE3 && LAST LINE
DO BLANKSESS WITII W-PRVSESS, W_LASTSESS
DO ENDOFLIST WITH.T.
REÏ-IRN && PRINTROOM

PROCìEDURE NEWROOM
PARAMETERS P-ROOM
PRIVATE W-DESC

** PRINT TITLE FOR NEW ROOM

DO (]HKPRINTER
SELECìTROOMPF
LOCATEFORROOM=I, ROOM
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W_DESCI=" "
IFFOr_rND0
W_DESC-=DESC

ENDIF
(00,5 SAY W_ROMTBL
@0,50 sAY DATEO
(_à1,50 SAY TIMEO
(@2,0 SAY "Loqrtion : "+"["+P_ROOM+"]"+" "+W_DESC
(.Ð4,5 SAY W_DTiTLE
(à5,5 SAY W_DASH
RETI.IRN && NEWROOM

PROCEDI.IRE ENDOFLIST
PARAMETERS P-DASH
+ PzuNT END OF LIST MESSAGE OF PRINTOI.JT

DO CHKPRINTER
IFE-DASH)
@ PROWO+2, -5 SAY W_DASH
ENDtr
(ò PROWQ+3, 5 SAY W EOFLST
(è PROWQ+I, 0 SAY " "
(a) 0,0SAY " " && EJECTTO NEw PAGE
RETI.IRN && ENDOFLIST

PROCEDI.]RE BLANKSESS
PARAMETERS P_PRVSESS, P-NEXTSESS
PRiVATE W-PS, W S, W-SESS

* PRINT OI.iT ROWS OF BLANK SESSION WHICH ARE NOT ASSIGNED TO

W-PS=VAL(P_PRVSESS)
W-S=VALE-NEXTSESS)
DO WHILE @_PS+l<W_S)

W_PS=W_PS+1
W_SESs=STR(w_PS,2)
DO PRTSESSION WITH W_SESS, W-SPACE, W_SPACE, W-SPA(]E && BLANK SESSION LiNE

ENDDO && @_PS+l<P_S)
RETI]RN && BLANKSESS

I'RO(]EI)I.IRE PRTSESSION
PARAMETERS P_SESSION, P-LINE 1, P-LINEz, P-LINE3
PRIVATE W-SESS

* PRINT OIJT A SINGLE SESSiON OF T}IE TIMETABLE

DO CHKPRINTER
Y¿-5P5$=VAL(P-SESS ION)
IF OV_SESS=@_BASTRIJCl+1)) .OR. (W SESS=(D_BASTRUC1+D_BASTRUC2+l).¡ 

;
.OR. (W_SESS=(D_BASTRIJCI+D BASTRUC2+D_BASTRUC3+1)) ;
. OR. (W_SESS =(D_B ASTRIJCì 1 +D_B ASTRIJCj2+D_B ASTRI.IC3+D BAS TRU{ì4+ I )) ;
'OR. (W-SESS=(D-BASTRIJCI+D-BASTRI.lCl2+D_BASTRIJC3+D_BASTRIJ(:++ó_URSrRi,lt.:S+t¡¡
DOPRTRECESS &&SESJSiON AFTERRECESS

ENDIF
(_a I'ROWQ+2, I SAY I'_SESSION I,IC]TrIRE')fi,,
(¡? PRowQ ,5 SAY P_LINEI
(_à PROWQ+1, 5 SAY P_LINE2
IF (P_LINE3c" ")

(ð PROWQ+I,5 SAY P_LINE3
ENDIF
RETI.IRN &&PRTSESSION
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PROCEDURE PRTRECESS
* PRINT RECESS LINE

(è PROWQ+2,5 SAY W_DASH
(rD PROWQ+1, -5 SAY W_RECESS
(@ PROWQ+1, 5 SAY W_DASH
RETIJRN && PRTRECESS

I'ROC]EDIJRE CHKPRINTER
PzuVATE W_QI.rrT
+ C]HECK WHETHER T¡IE PRINTER IS PROPERLY CjONNECTEI)

IF (.NOT. (D_LPT $ "LPTILPT2LPT3COMlCOMz"))
RETIJRN && NOT NECI(]ESARY TO CHECK PRINTER WHILE DOING OTITPLIT TO DISK FILE

ENDIF

SET PRINTER TO &D-LPT
SET DEVICE TO PIì.INT
DO WHILE.T.

IF ISPzuNTERO
RETIJRN && I'RINTER IS OK

ELSE
SET DEVICJE TO SCREEN
(ò 10,50 sAY " "
? cHR(7)
(è24,0 SAY "Printer not ready. Enter'Q' to quit or any key to continue,,
SETCI]RSOR ON
@24,63 SAY "
W-QIJIT=INKEYO
DO WHILE W_QTJIT=o

w_QUrT=rNKEY0
EM)DO

IF W_QIJIT=ASC(q') .oR. W_QIJIT=ASC-CQ')
QTIIT

ENDtr
@ 24,63 SAY I,IPPER(]HRCW_QIIIÐ)

SETPRINTERTO&D LPT
SET C]I,IRSOR OFF

ENDIF && .NOT. ISPRINTERO
ENDDO && DO WHILE.T.
RETI,]RN && CHKPRINTER
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APPENDIX E5

{.â. PRO(;RAM NAME
** LAST CHANGED
** DESCRIPTION
**

: TTSETTNG.PRG
: August 13,1994
: MAINTENANCE . TIME TABLE SYSTEM

SET UP/ CHANGE SETTINGS MODULE

set talk off
set bell off
set scorel¡oard off
se[ exact ol]
set corrfimr on
clear

L_FIGY=O && I =Ft, 2=F2, ..., I 1 =F 1 1, ..., 30=EScì, 3 I =PAGEDOWN, 32=pAcEUp
CAIL SETIGY && RETURN: L-FKEY EXTERNAL PROGRAM To HA}IDLE FI.INCTION KEYS

D_BREAK=0
D_DAY=O
D_SESSION=0
D BASTRIJCI=0
D-BASTRUC2=O
D-BASTRI.IC3=0
D-BASTRI.IC4=O
D-BASTRT]C5=O
D BASTRI.IC6=0
D_LPT=''LPTl''
II_HIDE="(@"
D-MAX=O
D-SPLIT="N''
DD-FLAG=.F.
DD-MAX=0
DD-MFLAG=.F.
DD-SPLIT="N"
RESTORE FROM TTSETTNG ADDiTIVE
RESTORE FROM ]-TSETNG ADDITVE

** A SI,IMMAIìY TO THE CIIRRENT SETTINCi
w_oPTION="
(a) 0,72 SAY DATEO
(@ 1,72SAYrME0
(_â 2, 0 TO 4,47 DOUBLE
(¿) 3,8 SAY "A S{jMMARY TO THE CLIRRENTSETTINC;,'
(_à 6, 0 SAY "Nurnber of Days .......-............. (2..15):,,
(@ 6,4s SAY TRrM(STR(D_DAY,2))
(à 8,0 SAY "Nrunberof Periocls in a Day.......... (2..15):"
(è 8,45 sAy TRrM(STR(D_SESSTON,2))
(ò10,0SAY "Total Nurnberof Recess a¡rd Breal< ... (0...5):"
(@ 10,45 SAY TRrM(STR(D BREAK,2))
(à12, 0 SAY "The Recess and Break Structure ......(i..15):,'
@ I 2,45 sAy TRIM(STR(D_BASTRUCT,2))
rF (D_BASTRTJC2 >0)
(012,48 SAY "-"
(@ 1 2,4e SAy TRrM(STR(D_BASTRIJC2,2)
ENDIF
IF (D_BASTRTJC3 >0)
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(@12,52 SAY "-"
(ô 12,53 SAy TRIM(STR(D_BASTRUC3,2))
ENDIF
rF (D_BASTRL]C4 >0)
(_d12,56 SAY "-"
@ I 2,s7 SAY TRIM(STR0)_BASTRr.]C4,2))
ENDtr
IF (D_BASTRUCs >O)
(Ð 12,60 sAY "-"
(0 12,61 SAY TRIM(STR(D_BASTRIJC5,2))
ENDIF
IF (D_BASTRr]ct6 >0)
(d12,64 SAY "-"
(a) 12,65 SAy TRIM(STRID_BASTRr.iC5,2))
ENDiF

(014,0 SAY "Maxirnurn I)aily Teaching Work Loacl.....(1..15):"
@ 1 4,45 SA Y TRrM(STR(D_MAX,2))
(à 16, 0 SAY "Split Block Allowed, Sar¡re Single Period May Repeat Once (y/\tr): "
@ 1 6,65 SAY TRIMTD-SPLIÐ
(418, 0 SAY "Choice of Printilg Device: "
(@r8,29 SAY TzuM(D_LPÐ
(@ 19, 0 SAY "The present of '@' rneans to hide comma¡d ùr l¡atch file :',
(01e,58 SAY D_HrDE
(d)22, 0 sAY "cF[ANcE THE CIJRRENT SETTING (y/N) :" GET w_oprloN PICTLIRE ,(lz N'
REAI)
IF r.iPPER(W_OPTION)<tY'
C]LEAR ALL
RETI.IRN
ELSE
DO WHILE.T.
w_MSG=SPACE(80)
@20,0 CLEAR TO22,79
(@22,0 SAy ',HOW MANY RECESS(ES) AND BREAK(S) rN A DAy (0,r,2,3,4 OR 5):";
GET D-BREAK PICTI.]RE'(OZ 99'
REAI)
IF (L_FIGY=3o)
CI-EAR ALL
REÏ-IRN

ENDIF
IF (D_BREAK <0) .OR. (D_BREAK >5)
(024,0 CILEAR TO 24,80
W_MSG='DATA INVALID, MIJST BETWEEN 0 AND 5, OR PRESS ESC To ABORT.'
(a)24,0 SAY W_MSG
(o)0,0 SAY "
?cHR(7)

LOOP
EI-SE
EXIT

ENDIF
ENDDO

ENDIF

"* SYSTEM SETTING RE-CONFIGURATION

W_MSG=SPACE(80)
W-SAVE=.F.
DO WHILE.T.

D_LPT=D_LPT+SPA CE (50)
D LPT=LEFI(D_LPT,50)
SET DEVICE TO SCREEN
(q) 0,0 SAY " "
IF (W_MS{ìoSPACIE(80)

? cHR(7)
ENDtr
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SET CI-]RSOR ON
(LEAR
SET COLOR TO NAV
(O O,22SAY ''TIME TABLE - SETI,TPlCHANGE SETTINGS"
SET CjOLOR TO WN
@ 0,72SAY DATE0
(@ 1,72sAYTrMEO
@ 5, 0SAY "Nurrberof Days.......... (2..15):" ;

GET D-DAY PICTI.IRE'@Z 99'
@ 7, 0 SAY "Nunber of Periods ....... (2..15):" ;

cET D_SESSiON PICTTTRE '@Z 99'
(ò 9, 0 CLEAR TO 9,19
DO CASE
CASE (D-BREAK=O)
D-BASTRUC2=0
D-BASTRI.ICì3=O
D BASTRTTC_-4=0

D-BASTRI.ICs=O
D-BASTRI-iC-6=O
(ò 9, 0 SAY "No Break, Re-enrer Toral Numl¡er of periods ro Confinn (1..15):";

GET D_BASTRTICI PICTIIRE'@Z 99'
CASE (D_BREAK=I)
D BASTRUC3=0
D BASTRIJC]4=O
D BASTRI.ICs=O
D_BASTRIX]6=O
@ 9, 0 SAY "Clhoice of Basic Strucrure (1..i5):,, ;

GET D-BASTRI.X]I PICTI.IRE'@Z 99'
@ 9,37 SAY "-"
(à 9,38 cET D_BASTRr,rc2 prcTURE '@Z 99'
CASE (D_BREAK=z)
D BASTRLIC4=O
D BASTRI-ICs=O
D BASTRI,IC6=0

@ 9, 0 SAY "Choice of Basic Srruclure (1..i5):,, ;
cìET D BASTRT,XtI pIc,tTURE'(-dz 99,

(d 9,37 SAY "_"
(è 9,38 GET D BASTRr.rcz PICTTJRE '(@Z 99'
(0 9,40 sAY "-"
(O 9,41 GET D-BASTRIJC3 PICTTIRE '@Z 99'
CASE (D-BREAK=3)
D-BASTRI,K].5=O
D BASTRLIC6=0

@ 9,0 SAY "C-hoice of Basic Srructure (1..15):" ;
GET D BASTRUC1 PICTIIRE'@Z 99'

@ 9,37 SAY "-"
@ 9,38 cET D BASTRUC2 PIC-TTJRE '@Z 99'
(ò 9,40 SAY "-"
(@ 9,41 cìET D_BASTRITC3 PICTTJRE '@Z 99'
@ 9,43 SAY "-"
(è 9,44 GET D_BASTRI,iC4 PiCTT]RE '(àZ 99'
{IASE (D_BREAK=4)
D-IìASTRI]C6=O
@ 9, 0 SAY "Clhoice of Basic Srruoure (1..15):" ;

GET D-BASTRIiCI PICTI,]RE'@Z 99'
(a) 9,37 SAY "-"
@ 9,38 GET D BASTRUC,Iz Pr('-TTJRE '@Z 99'
(0 e,40 sAY "-"
@ 9,41 CìETD_BASTRUC3 PI(]TIJRE,@Z 99'
(.? 9,43 SAY "-"
CÐ 9,44 GET D-BASTRIJC-4 PICTIIRE '@Z 99'
@ 9,46 SAY "-"
@ 9,47 GET D_BASTRTJC5 PICTLTRE'@Z 99'
{IASE (D-BREAK=5)
@ 9, 0 SAY "Choice of Basic Strucru¡e (1..15):" ;
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CìET D-BASTRI,IC 1 PICTI.IRE'@Z 99'
(d 9,37 SAY "-"
@ 9,38 GET D_tsASTRUC]2 pICTr.iRE @Z 99,

@ 9,40 SAY "-"
@ 9,41 GET D BASTRTIC3 PICTIJRE '@Z 99'
@ 9,43 SAY "-"
@ 9,44 GET D_BASTRTJC]4 PI(jTIJRE '@Z 99'
(ð 9,46 SAY "-"
@ 9,47 cET D_BASTRIIC5 PI(II.IRE (rlz 99'
(d 9,49 SAY',_"
(d 9,50 cET D_BASTRÌ.IC6 plffLtRE'(@Z 99'

ENDCASE

(010, 3 SAY "(Enter Number of Periods between Recess(es) zurd Break(s))"
(0 12, 0 SAY "Maxirnum Nunrl¡er of Te¿ching Periods (1.. IÐ :" ;

GET D-MAX PICTIJRE'@Z 99'

@ 14, 0 SAY "Split Block Allow, Same Single Periocl May Repear Once: " ;
GET D-SPLIT PICII,]RE'!'

@16,0 SAY "Choice of Printing Device: " {iET D_LPT ;

PICTIJRE'! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! l. ! ! ! ! ! ! ! ! !,

@ 17, 3 SAY " (LPTI or LPT2 or CþathVilenarne.exr)"
@ 19, 0 SAY "Enter'(ô' to hide cormland in batch file :" GET D_HiDE PICTIIRE '!'

IF ov_sAVE=.T.)
(ô20,0 CLEAR TO 20,79
(@21,0 SAY "All Para¡neters Validare, Press F6 To Save TLe Seting."
(à23,0 CLEAR TO23,79
(d)23,0 SAY "ESC=ABORT F6=SAVE"

ELSE
@23,0 SAY "ESCI=Cancel"
ENDtr
(@24, 0 CLEAR TO 24,80
(@24, 0 SAY W_MSG
W_MSG=SPACE(80)
W-SAVE=.F.
L_FI(EY=0
REAI)

* ESC KEY PRESSED DtrRINc 'READ' ßETT.TRNED By 'SETKEY')
rF o_Fr{EY=3O)

CLEAR ALL
RETI,IRN

ENDtr &&L_FKEY=3O GsC)

* VALIDATION
IF ID_DAY < 2) .OR. (D pAY > 15)

W SA\G=.F.
W_MS(Þ'Nurnl¡er of Days must be between 2 a¡cl 15'
LOOP

ELSE
W_SAVE=.T.

ENDIF
IF (D_SESSION < 2) .OR. (D_SESSION > 15)

W-SA\E=.F.
W_MSCr'Nunl¡er of Periods urust be ìletween i a.ud 1-5'

LOOP
ELSE

w_SAVE=.T.
ENDtr

W-OK=.T.
DO CJASE

CASE (D_BREAK=O)
IF ((D_BASTRLiCI < t) .oR. (D_BASTRUCI > 15))
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W_OK =.F.
ENDIF
CASE (D_BREAK=I)
IF ((D BASTRT,ICI < l) .OR. (D_BASTRTT{ìI > 15)) .OR. ;

((D_BASTRTJC2 < 1) .OR. (D_BASTRI,rC2 > 15))
V/_OK =.F.

ENDtr
CASE (D-BREAK=z)
iF ((D_BASTRIJCI < 1).OR.0)_BASTRr.iCl > 15)).OR. ;

((D_BASTRrrctz < 1) .OR. (D_BASTRTICì2 > 15)) .OR. ;
((D_BASTRUC3 < 1) .OR. [D BASTRTJC3 > 15))
W-OK=.F.

ENDIF
CASE(D-BREAK=3)
IF ((D_BASTRTJCI < l) .OR. (D_BASTRU{-:I > t5)) .oR. ;

((D_BASTRUC2 < 1) .OR. (D_BASTRUC2 > l5)) .OR. ;
((D_BASTRTJC3 < i) .OR. (D_BASTRTJC3 > r5)) .OR. ;

((D BASTRT,IC4 < 1) .OR. (D BASTRT.TC4 > 15))
W-OK =.F.

ENDIF
CASE(D-BREAK=4)
IF ((D_BASTRUCI < 1) .OR. (D_BASTRTJCT > i5)) .oR. ;

((D_BASTRUC2 < 1) .OR. (D_BASTRUC2 > 15)) .OR. ;
((D_BASTRI,IC3 < i) .OR. (D_BASTRTJC3 > 1Ð) .OR. ;

((D_BASTRr,rcr4 < l) .oR. (D_BASTRUC-4 > ls)) .oR. ;
((D_BASTRTJC5 < 1) .OR. (D BASTRTJC5 > 15))
W_OK =.F.

ENDtr
CASE(D-BREAK=5)
IF ((D_tsÀSTRrrCl < i) .OR. (D_BASTRT_rC1 > 1Ð).OR. ;

((D_BASTR[XI2 < 1) .OR. (D_BASTRr.]C2 > i Ð) .OR. ;
((D_BASTRr.rC3 < r) .OR. (D_BASTRTJC3 > 15)) .OR. ;
((D_BASTRr,]CI4 < 1) .OR. (D_BASTRr,iCI4 > 1Ð) .OR. ;

((D BASTRUCI-5 < 1) .OR. (D_BÀSTRIJC-5 > 1Ð) .OR. ;

((D_BASTRUC6 < 1) .OR. (D BASTRT.TC6 > 15))
W-OK=.F.

ENDIF
EM)CASE

IF 0il_OK =.F.)
W_SA\18=.F.
W_MS(i='Basic Structure breakdowns must be lætween 1 and i5'
LOOP
ELSE
W-SA\G=.T.

ENDIF

IF (D_IIASTRI,IC I +D B ASTRI IC:2+D BASTRi.IC3 +D_BASTRTJC4+D_BAS TRIJC5 ;
+I)_BASTRi.iC]6 <> D_SESSIOì\)
W-SA\E=.F.
W-MSG='Sum of Basic Structure l¡re¡kdowus must ¡re equaì ro '+ALLTRIM(STR(D_SESSIOI9)
LOOP

ELSE
W SAVE=.T.

ENDIF

IF (D_MAX > D_SESSION)
W-SAVE=.F.
W_MSC='Maxirnum Daily Teaching Periods Should Not Exceerl Total Sessions'
LOOP

ELSE
W_SAVE=.T.
IF (D_MAX =0)

D_MAX = D_SESSION
W_MSGJMaxinum Daily Teactring Periods Set To Total Sessions'
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ENDIF
ENDIF

IF IJPPER(D SPLIÐ<'Y'
D-SPLITJN'

ENDtr

D_LPT=ALLTRIM(D_LPÐ
rF (.NOT. (D_LPT $'LpTrLpTzLpT3COMlCOM2))

iF (.NOT. FrLEC&D_LPT))
* RETURN .T. IF ABLE TO WRITE TO TFIE FILE->DIRECTORY EXST
IF (.NOT. MEMOWRITC&D_LPT,'TTSET'TNG-TEST EXISTENCE OF DIREC]TORY))

w_SA\18=.F.
W_MSG="File '"+D LPT+"' nor valid"
LOOP

EI-SE
W_SA\G=.T.

ENDtr
ERASE&D LPT

ENDIF
ENDIF
iF (fi_HIDE+'@')

D-HIDE="
ENDIF

IF (.NOT. (D_LPT$'LpTlLpT2Lpr3cOMlcoMz)) .AND. (.Nor. ('.'$ D_LpÐ)
D_LPT=D_LPT+'.'

ENDIF

DO CASE
crAsE (L_FKEY=0) && ENTER
CASE(L_FKEY=6) &&F6

SAVE TO TTSET'TNG ALL LIKE D *
DD_FLAG=.T.
DD-SPLIT=D-SPLIT
DD_MAX=D_MAX
DD-MFLAG=(D-MAX=D-SESSIO}Ð
SAVE TO TTSETNG ALL LII{E DD-+
EXiT

CASE (I-_FKEY=3O) && ESC
CASE (L_FKEY=3 1) && PAGEIJPÆAGEDOWN
IìASE (L-FKEY=32) && PAGEUP
CASE (I-_FKEY>= 1) .AND. (I-_FKEY<=9)

W_MSG="Function Key F"+STR(L_FKEY,l)+"' nor valid"
OTFIERWISE

W_MS G="Frurction Key F"+STR(-_FKEY,2)+"' nor vali d"
ENDCASE

ENDDO && DO WHILE.T.
DO GEN-FILES
CìLOSE ALL
RETIJRN && MAIN LINE

PROCEDIJRE GEN_FILES
* GENERATE CONTENT FOR FILEs 'DÀYSESPF & 'CLSLOTPF ACCORDING TO D_DAy & D_SESSiON

(1120,0 CLEAR TO 24,79
?cHR(7)
@21,0 SAY "Setting Change, I.lpdate ThePreassigrunentFile (f Require<t)."
@24,0 CLEAR TO24,79
(è24,0 SAY "lJpdating Paramerer Files, Please Wait ..."
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SET CIIRSOR OFF
SELEC]T I
IjSE DAYSESPF INDEX DAYSESLI
ZAP
SELEC]T 2
I.]SE CLSLOTPF
ZþP

* (]ALCI-ILATE THE L.C.M. OF D-DÀY AND D-SESSION
+ EACH MI,ILTIPLE OF L.C.M. ARE POSITION OF THE ADJI iSTMENT SLOT
W_A=DJ)AY
w-B=D-SESSION
rFoil_A<w_B)

W-A=D_SESSION
W-B=D_DAY

ENDIF
W_REMINDER=2
DO WHILE (W_REMINDER>1 )

W_REMNDER=MOD(W_4, W_B)
W_A=W_B
w-B=W_REMINDER

ENDDO
IF 0Ã/_REMINDER=0)

W-LCM=(D-DAY^il-A)*D SESSION
ENDIF
IF (W-REMINDER=1)

W_LCM=D_DA Y *D_SESSION

ENDIF

w_DAY=0
w SESSION=0
FOR W_ORDER=I TO (D DAY + D_SESSIOIÐ

W_DAY=W DAY+I
IF (W-DAY>D-DAY)

W_DAY=1
ENDtr
IF (W_Oru)ER>I) .AND. (MOD(W_ORDER, W_LCNÐ=l)

W-DAY=W_DAY+i
ENDIF
W_SESSION=W SESSION+1
IF (W SESSION>D_SESSION)

w_SESSION=1
ENDIF
SELECT DAYSESPF
APPEND BLANK
REPLACE SLOT WITH STROry-ORDER,2), DAY WITH STR(W-DAY,2), SESSION \v]TH STR(W_SESSION,2)
SELECJT CLSLOTPF
APPEND BLANK
REPLACE CLASS WITH' 

" 

TypE WITH'S" SLOT WITH STR(W_ORDER,2)
NEXT

**BI.IIL[) LIP CONSECI]TIVE BLOCKS, T=TRIPLE, D=D61,¡gtt, S=SINGLE

SELECT DAYSESPF
I.ISE
SELEC]T CìLSLOTPF
I.ISE
COPY FILE CLSLOTPF.DBF TO CLSLOT$.DBF
I,ISE CLSLOT$
REPLACE AIL TYPE W]TH'T

W-T="
FOR W_A=l TO (D_BASTRI.ICI -2)

W_T=W_T+STR0il_,{,3)
NEXT
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IF (D_BREAK>=l)
FOR w_A=l TO (D BASTRIJCz-2)

W_T=W_T+STR( D_BASTRIJC I +W_4,3 )
NEXT
ENDIF
IF (D_BREAK>=2)
FoR W-A=l TO (D_BASTRI.](i3 -2)

W_T=W_T+STR(D_B ASTRIJC,] I +D_BASTRIJC2 +W_A,3)
NEXT
ENDiF
IF (D BREAK>=3)
FOR W_A=l To (D_BASTRIJC4 -2)

W_T=W_T+STR(D_BASTRI ICI +D_I]ASTRUC2 +D_BASTRTJC3 +W_A,3)
NEXT
ENDIF
IF (D_BREAK>=4)
FOR W_A=l TO (D_BASTRLiC5 -2)

w-T=w-T+STR(D-BASTRI.IC I +D BASTRUC2 +D _B ASTR IJC3 +D BAS TRUC4 +w_A,3 )NEXT
ENDIF
IF (D_BREAK=s)
FOR W_A=l TO (D_BASTRUC6 -2)

W_T=W_T+STR(D_B ASTRUC t +D B ASTRIJC2 +I)_BASTR UC3 +I)_BASTRI.]C:4 ;
+D_BASTRIiC5 +W_4,3)

NEXT
ENDIF

W_T=W_T+"
SELECT 3

iISE DAYSFSPF
SET FILTER TO SESSION+" $ W_T
GO TOP
W-SLOT="
DO WHrLE (.NOT. EOFO)

W_SLOT=W_SLOT+SLOT+"
SKIP

ENDDO
SELECT 2
i-JSE L'LSLOTPF
APPEND FROM CILSLOT$.DBF FOR SLOT+' ' $ W SLOT

W_D="
FOR w_A=i TO (D_BASTRUCI -1)

W_D=IV_D+STR(W_4,3)
NEXT
iF (D_BREAK>=1)
FOR W-A=I TO (D-BASTRI.]C2-I)

W_D=W_D+STR(D_BASTRUCt +W_4,3)
NEXT
ENDIF
IF (D_BREAK>=2)
FOR W_A=l TO (D_BASTRUC3 -t)

W_D=IV_D+STR(D_BASTRI.iCt +D_BASTRLIC2 +W_A,3)
NEXT
ENDIF
iF (D_BREAK>=3)
FOR W_A=l TO (D_BASTRLIC4 -t)

W_D=g/_¡a519 (D BASTRI.rc- I +D_BAS TRIJC2 +D B AS TRUC3 +W_A,3)
NEXT
ENDIF
IF (D_BREAK>=41
FOR W_A=l TO (Ir_BASTRIJC5 -1)

w-D=w I)+srR(D-BASTRUC I +D-BAS TRUC2 +D B ASTRUC3 +D_BASTRIJC4 +w_A,3 )NEXT
ENDIF
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IF (D_BREAK=s)
FOR W_A=l TO (D_BASTRIJC-6 -i)

W_D=p_¡¡5aBG) BASTRLICI +D_BASTRI.KI2 +D_BASTRIIC3 +D BASTRItC4 ;
+D-BASTRI.IC.5 +W-4,3)

NEXT
ENDIF
W_D=W I)+"
SELEC]T 3
I,ISE DAYSESPF
SETFILTER TO SESSIoN+''$ W i)
GO TOP
w_sLoT="
Do wHrLE (.NoT. EOFO)

W_SLOT=W SLOT+SLOT+"
SKIP

ENDDO
SELECT 2
IJSE CLSLOT$
REPLACE ALL TYPE WITH'D'
IjSE CLSLOTPF
APPEND FROM CLSLOT$.DBF FoR SLOT+' ' $ w SLOT
I,ISE
COPY FILE CLSLOTPF.DBF TO CLSLOT$.DBF
I,ISE CI-SLOTPF
SELECT 3
I,ISE TDSPF
ZAI'
SELECT 4
IjSE DAYSESPF
SELECT CLSLOTPF
GO TOP
DO WHrLE (.NOT. EOF0)

W-SLOT2="
w_SLOT3="
IF (CLSLOTPF->TYPE='D') . OR. (CLSLOTPF->TYPE= T)

SELECTDÀYSESPF
LOCATE FOR SLOT=CLSLOTPF->SLOT
rF (.NOT. FOUND0)

(@24'0 sAY "(TTSETTNG): Record nor found in 'DAysESpF. File 'cLSLorpF com:prerr"
EXIT

ENDtr
W-DAY=DAY
W-SESSiON=VAL(SESS IOÐ
LoCATE FOR DAY=W_DAY .AND. SESSION=STR(W_SESSION+ 1,2)
IF (.NOr. FOr_tM)O)

(d24,0 sAY "fl-lsETTN{ì): Record 
'or 

founcl in 'DAysESpF. File'cLSLorpF com:prert,,
EXIT

ENDtr
w_sLoT2=SLOT

ENDIF
IF (CLSLOTPF->TYPE='T)

LOCATE FOR DAY=W_DAY .AND. SESSION=STR(W_SESSION+2,2)
rF (.NOT. FOUM)O)

@24,0 sAY "(frsETTNG): Record ror founcr in 'DAysESpF. File'cLSLorpF comrpred,,
EXIT

ENDtr
W-SLOT3=SLOT

ENDtr
SELECTTDSPF
APPEND BLANK
REPLACE TYPE WITH CLSLOTPF->TYPE, SLOT1 WITH C]LSLOTPF->SLOT, ;

SLOT2 WITH W_SLOT2, SLOT3 WITH W SLOT3
SELECT C]LSLOTPF
SKIP

ENDDO
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ZAP
SELECT 3

IISE CI-ASSPF
GO TOP
r)o wHrLE (.NoT. EOFo)

SELECT CLSLOTPF
APPEND FROM CìLSLOT$.DBF
REPLACE ALL CLASS WITH CLASSPF->CLASS FOR CLASS=' '
SELECT CLASSPF
SKIP

ENDDO
SELECT CLSLOTPF
SET INDEX TO CLSLOTLI
REIM)EX
CLOSE ALL
ERASE CLSLOT$.DBF
SETCI,]RSOR ON
RETTIRN && GEN FILES
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APPENDIX E6

** PROGRAM NAME : TTUPDATE.PRG
*x LAST CHANGED : August lS,lg94
å.* DESCRIPTION : TIME TABLE FILE MAINTENNANCE** PEPREASSIGNMENT/ASSIGNMENT FILEå:ã3 UPDATE MODULE

set Lilk off
set l¡ell off
set scorel¡oard off
set exact on
set confimr on
set cursor ot)

C-LEARALL

L-FKEY=O && 1 =F 1, 2=F2, ..., I 1 =F I l, ..., 30=ESC, 3 I =PAGEDOWN, 32=pACìEUp
CALL SETKEY && RETIIRN: L-FKEY EXTERNAL PROGRAM To HAM)LE FI.]NCTION KEYS
RESTORE FROM TTSETNCì ADDIT]VE
STORE''TO T-OPT
STORE''TO T-OPTi
CLEAR
@ 0,72 SAY DATE0
(d 1,72 SAY TIMEO
GÈ 3, 0 CTLEAR TO 19,79

@ 12, 4 SAY "File Will Be lJpdated Ancl Verified (yAI) : 
,' 

;
GET T_OPT PK,]TrÌRE '@Z x'

REAI)
IF (L_FKEY=3O) .oR. (IJPPER(T_OPÐç'Y')
RETI.IRN

ENDIF && L-FIGY=3o (ESC) OR OT{ER KEYS TO ABORT

STORE''TO T-OPT
(d 3, 0 ctLEAR TO 21,79
(@ 4,4 TO 16,46 DOTiBLE
SET COLOR TO W+/II
(à 6, 8 SAy "r.r pI) Á, TE FILE r_i TI L I T y"
SET COLOR TO WN
@ 8,5 TO 8,45
(410,8 SAY ''i. PREASSICJNMENTFILE "
(d)12, I SAY "2. ASSIGNMENTFILE "
(@14, 8 SAY ''3. ASSIGNMENT --> PREASSIGNMENTFILE "
(018, 8 SAY "Enter O¡rtion : " CìET T_OPT PICTTJRE'(,lZ N'
@23, 0 SAY "ESCd.]ANCEL "
REAI)
DO CASE

c-'AsE cI_oPT='l)
COPY FILE PREASSPF.DBF TO PASSTMP2.DBF

(:ASE (-[_OPT='2)
COPY FILE ASSICiNPF.DBF TO PASSTMP2,DBF
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CASE Cr_oPT='3)
@18,0 CLEAR TO 23,0
@18, 8 SAY "Permanent þdate !"
@ 19, 8 SAY "Dat¿ Transfer¡ed fronr Assignruent ro preassigrunenf File ff/h): " ;

GET T-OPTI PICTI.]RE '@Z X'
REAI)
IF (LIPPERO_OPTl)JY)
(,1 18, 0 C-LEAR TO 22,78
(ð 22, 0 SAY "Data in Preassigrulenr File is now replaced !',
COPY FILE PREASSPF.DBF TO PASSTMPl.DIìF
COPY FILE ASSIGNPF.DBF TO PREASSPF.DBF
?cHR(7)

ENDtr
RETIjRN

OT}IERWISE
RETURN

EIID(--ASE

(d 23,0 SAY "Working...."

SET CI.IRSOR OFF
SELECT 3
IjSE CLSLOTPF.DBF INDEX CLSLOTL1
SELEC]T 2
I.]SE DAYSESPF.DBF
IM)EX ON DAY+SESSION TO DSTEMP
SET ORDER TO 1

SELECT 1

IjSE PASSTMP2.DBF
DELE FOR CìLASS='' ''
PACK
REPLACE ALL SLOT WITH'X FOR CLASS <>' '

GO TOP
DO WHrLE (.NOT. EOFO)
(_ò 0,72 SAY DATEo
@ 1,72SAYTrMEO
IF GYPEC'DAY)='N)
T-DAY=I)AY

ELSE
T_DAY=vAL(DAÐ

ENDiF
IF (TYPEC'SESSION'')JN)
T_SESSION=SESSION

ELSE
T_SESSION=VAL(sESSio¡Ð

ENDIF
T-CLASS=CLASS
T_SLOTJX'
T-TYPE=TYPE
T-TYPEl=TYPEl

SELEC]T 2
SEEK TRIM(STRCI_DA Y,2)+S TR(-I_SES SION,2))
IFFOTTNDO

T_SLOT= (B_>SLOÐ
tr ((T_TYPE='S').t )R.(I_TypE r<! t'))
REPLACE A->SLOT WITH B->SLOT
ELSE
SELECT 3
SEEK GRIMCI_CLASS+T_TYpE+T_SLOÐ)
rFFOr.INDO
REPLACE A->SLOT WITH B->SLOT
ENDtr
ENDIF

ENDIF
SELECT 1
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SKIP
ENDDO && DO WHILE

(03, 0 (:LEAR TO 18,78
SELECT 1

GO TOP
IF (.NOr. EOFO)
Loc-ATE FoR SLOT ='X'
rFFOr,rND0
?cHR(7)
(¿ 13, 4 SAY "I)ate Structure Incompatible With fte New Settiug.,'
ELSE
(d13, 4 SAY "Conversion (,ìornpatible Wirh The New Seuing."
ENDtr

ELSE
(è 13,20 SAY "File En4ly !!"
?cHR(7)

ENDIF

SET CI.IRSOR ON
T_OPTI="
(@22,0 CLEAR TO 24,19
Gl 22,0 T O 24,7 9 D Or.rBLE
(ô23,4 SAY "Pennzurent l.þdate: (C)onfinn/(D)elete/(I-l)nchanged & Keep Work File." ;

GET T_OPTI PICTTJRE'@Z !'
L_FKEY=0
REAi)
tr (L_FIGY=3O) && ESC
RETIjRN

EI-SE
CLOSE DATABASES

DO CASE
crASE r,iPPER(I_OPT I )='(,)

(023,3 CLEAR TO 23,78
@23,3 SAY'Work file saved and deleted'
IFO_OPÐ='l'
COPY FILE PASSTMP2.DBF TO PREASSPF.DBF
DD_FLAc=.F.

EI-SE
tr (T_OPT)='Z'
COPY FILE PASSTMP2.DBF TO ASSIGNPF.DBF
SELEC]T 4
I ISE ASSIGNPF.DBF INDEX ASSIC;NLI,ASSICìNLz,ASSIGNL3,ASSiGNL4,TEMP
REiNDEX
ENDIF

ENDIF
ERASE PASSTMP2.DBF
SAVE TO TTSETNG ALL LIKE DD-*

cASE Ì.rPPER(|_OPTl)rD'
(@23,3 CLEAR TO 23,78

@23,3 SAY 'Work File deleted. All Cìharges Losl
ERASE PASSTMP2.DBF

crASE r,rPPER(I_OPTI )='tr
(@23,3 CLEAR TO 23,78

@23,3 SAY 'Work File @ASSTMP2) has been kepr for larer use.'
EM)CASE

ENDIF && FILE(PASSTMP2.DBF)

(LEAR
CLOSE ALL
ERASE DSTEMP.NDX
RETI,IRN && MAINLINE
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