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ABSTRACT

AL present, SEECS technical personnel use manual process of seheduling exams

and in specific date sheet generation. This process is hectic and time consuming

which on average takes up o weeks 1o generate the date sheet for different type of

exams such as One Hour Tests (OHTs) and End Semester Exam (BSE).

The mitent of this project is to resolve the above issues. Technical staff currently
perform manual extraction of information from an excel sheet obtained from LMS
portal. The content of the sheet are comprised mainly of students, courses &
facully data carefully filtered after spending an ample amount of time to remove
redundancies. The end result of this process is a data and a model file, which are

fed into an optimization sofiware to produce optimal scheduling for these exams.

We automate this process, thus saving considerable time and manual effort.
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Chapter 1

Introduction

This chapter gives a detailed introduction of this project. The discussion in this
section would be about the motivation behind this and 1o discuss the goals of this
project.

1.1 BACKGROUND:

Currently exam scheduler is the main issue being faced by management due to
introduction of flexible semester system in NUST School of Electrical Engineering
& Computer Sciences (SEECS). Hence, there is a need for formulation of date

sheet in accordance with the exam policies of SEECS.

I have therefore provided an efficient solution to cater this problem i an effective
manner. The solution is windows-based desktop application that utilizes the best of
algorithmic and SQL based relational database approach. With the development of
this system, the difficulties faced by SEECS technical staff in hectic task of date

sheet generation would be resolved.

SEECS in accordance with its own development team is currently working on the
same system but since due to the fact that they are following a proper software
development lifecycle which not only involves the develepment of simitar system
but with more advanced features. They also perform proper testing of the system.
Also that due to dymamically changing backend of SEECS database, the
development team has to be patiently in line with the changes and adopt to them to
provide an end product which is fully functional and is flexible enough to adjust

afong future changes

LZMOTIVATION

As deseribed above as well, SEECS is in dire need of an automated system which
not only allows its operational staff to relish the perks of software development

systern for advancement but 1o be more efficient and comniitied to their work by
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not only putiing all of their efforts in exam scheduling tasks. In short, they need to

be more productive in their day to day tasks.

I therefore, becomes a responsibility of the students ol SEECS to complefe"ﬂ;is
job. My sole aim behind undertaking this role of developing such an automated
system is to compliment the technical staff in achicving their objectives and not the
least being a faithful student of this institute for last 4-5 years provide my services
to it. This would be a single drop out of a sea of blessings and respect that | have

always had and till date having only because of my beloved school and university.

Additionally, this would also allow me to polish my skills in software development
and having this reputable project added to my career profile, 1 might get a better

opportunity in industry.

This led me to choose this as my final year project.

GOALS AND OBJECTIVES

As my prime objective was learning and serving, and also my objective was only
to develop a system that would perform the automation which would also give me
hands-on experience with the latest development tools and techniques and
methodologies. The requirement engineering phase was also very interested phase
since due to the fact that SEECS database keeps on changing periodically, hence
apart from pure technical aspect during engagement throughout this project gave

me ample opportunity o polish my management and soft-skills.

From implementation point of view | was to develop a system that has the

functionality of date sheet file generation in a specific format.
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Chapter 2

Requirement Engineering

This chapter discusses requirement gathering phase of date sheet scheduler and its
features. It will discuss the technologies and tools that were used.

The fivst step n this project was to study the current system of how SEECS staff
generate the date sheet, their problem statement and what manual process they go
through to accomplish this task. Similarly, I acquired schema of back-end database
Lo analyze the relationship b/w each table and how can 1 utilize this database into
my system. Finally an input dataset in the form of excel sheet was required that

was the essence of this whole system and also the input of my system.

2.1 Current Dataset Preparation Method:

As discussed, SEECS currently follows the following method for preparing dataset
which is then further processed.

We need to prepare the student data for processing in later steps. We will generate
the “Exam Scheduler Report” from L.MS for cumrent set of batches, in the

following manner.

I- Open Undergraduate Programs under School of Electric Engincering and
Computer Science (SEECS)

2- Select the current semester for the latest 4 batches in BSCS, BESE & BEE
programs and Click Sclect Courses

3- Remove the duplicate course resulting  from  merged  courses
Example: We will keep only one of the following courses checked:
C5100 Fundamentals of ICT (BESE-5A&B)) (keep this checked)
CS100  Fundamentals  of ICT  (BESE-5B)  {uncheck this one)
In case of Meta Course , keep the meta course and uncheck the original A
& BB courses (all)

4- Download in Excel format for further processing

5- Open the excel file and do the {ollowing adjustments

a- Delete first 6 rows
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b- Copy the Course {Code column and call it
“Corrected Course Code”

c- Sort the sheet in ascending order on Course_Code

d- Delete the following courses form this sheet it any.
e Lab Courses (as we do not schedule them for exams)

e~ Rename this sheet as “master”

2.2 Date Sheet Preparation

1.

3.

Date Sheet Scheduler ' Pape 1

Use the list of courses with different course codes but same course contents
(for ACB)
a. Take the Course_Code for one of these courses, and replace all
different Course Codes in Corrected Course Code column.
b. Move Islamic Studies and Engineering Drawing data 10 separate sheets.
if any. (Delete emply rows)
¢- Now sort the sheet using Corrected Course Code in Ascending order.
Copy the Course 1D and Corrected_Course Code to a new sheet and
Remove Duplicates by selecting the Corrected Course_Code only.
a- Verify that we have the same number of rows in both Course 1D
and Corrected Course Code
b- Rename this sheet as “course_codes™ (These are the course conflicts
w.r.t the students)
Open the Visual Studio Project entitled “WindowsFormsApplication]”
a- Open Forml and double-click on “Combine Courses” to view
source code executed on its click event
Search following declarations in code and sct values according to
input sheets:
Const int NUM_STUDENTS = 6824,
Const int NUM_COURSES = 44;

b- Verify the Excel Workbook path, for example:




4. Check the source code for Resolve Conflict 2 Button.

a- Run the verify number of Students equal to the total rows in master
sheet.

b- Also check the conflicts using Course 1Ds; Courses studies by a student
should be in its conflict list,

5. Now we need to create Balches

a- Insert 4 columns after Course Name

b- Data-> Text to Colls (delimited by parenthesis, then delimited on
hyphen).

c- Creale Batches (Delimited by Fixed Length)

d- Concatenate Program and Batch in the fourth column. (e.g. BEE and 6-
> BEES

¢- Copy / Paste the Program and Batch info in a new col, as values.

f- Delete the formula column.

6. Copy Batch Column (without sections) and Combined Course 112 1o a new
sheet.

a- Remove Duplicates (Both) and Sort Ascending.

b- Copy batches information, day and slots to Data File (i.e. dateshect.dat)
Important: Copy batches info through notepad to avoid formatting
1ssue.

¢~ Take note of number of courses and number of days.

{Max. Courses 1n a Batch should be <= No of Exam days for ESE)
This constraint should be relaxed for OHTs.
d- Try to minimize the number of common students eflected
(Tor example exam sessions per day).
7. Verify the Model file and constraints; tweak if necessary.
8. Run the sw.exc and solve by consulting abe.run file and pet output in a text
file. Use the following code as an example:
ate Sheet Scheduler | - Page 11

d- Close the worksheet, run the application and click on the “Combine
Courses” button
Wait for the process to finish

e- Name the Last columns as “Combined Course D,




Reset;
Option solver gurobi;
data C:\Exam_Schedulen\Spring OHT12\datesheet spring2-15.dat

solve;

for { (d,1) inday time }

for { s in subject }

If X[s,d,t] > 0.1 then
Printf “%d, %d, %dn™,d.t,s>
CiExam_Schedulen\Spring OTH12\datesheet spring2015.1xt

4

|5

9. Import in Excel and mové Course 1D to the First Column.
10. Insert Vleookup for Day & Slot in master sheet
11. Copy/Paste Day & Stot as values
a- Create a new sheet with Day and Slot information
b- Add Vlookups in master sheet and copy paste the resultant info as
values.
c- Copy the master shet; Rename it as “datesheet”
12. Remove All Columns except Instructor Name, Course Name, Batch,
Course Code, Day and Slot

a- Reorder Cols to: Batch, Day, Slot, Course Code, Course Name and

Instructor Name

i b- Remove duplicates, Sort by Batch, Day, Slot & Course Code.

c- Delete the Day & Slot Columns (Numeric ones only)

d- Save it as a new workbook 00 Datesheet XY 7. (Replace XY 7 with
Semester Exam)

¢~ Verify and Send to ACB for Validation; once verified. proceed o next

steps.
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Chapter 2

Project methodology and implementation
This chapter discusses different methodologies, tools & techniques used during the
impicmentation phase.

Tools:

Programming [.anguages:

CHt

Development Tools:

Visual Studio, MSSQL

Data analysis Tools:

Microsoft Excel

Output Files:

.dat, .mod

Components:

- Dataset
- Database

- Software System

In this section, I would briefly explain about each component of the system that
was designed and developed by me, its architectural significance and what the core

of each component is.

At the end, 1 would also summarize the flow of complete system and what is

mteroperability of each of the building-hlocks.

Dataset:
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The dataset that was provided to me was such that it contained almost 5000 records
n the form of an excel sheet confaining but not limited to details of courses, their
respective instructors, course codes and their respective batches, students enrpited
n each course and their {urther details. The screenshot attached under is from the
sample data:
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My further action taken on this sample data was to perform certain tweaking such
that my program would find it possible (o read, parse and write this data into

database.

speaking of parsing, there was one column that needed further editing ¢.g.
Course_Name was in the format which was missing any special character between
Degree and its respective batch e.g. BEI3 and not in the format that would allow
my system to make this differentiation of degree and batches. Therelore, the (st

operation thai 1 performed was to insert a special character in between the degree

and batch which would now look like BIE5-3




Secondly, since currently the input file contained the data of students and courses
regardless of any department such as in SEECS are Department of Computing
(DOC) and Department of Electrical Engineering (EE). This part was unavoidable
as the database schema would have a special table for department, Therefore, |
mserted an additional column in the sheet named “Department” with its value set

to SEECS for each record.

This would allow this system to generafe the output files without having to worry
about certain department that Students were a part of or a course that a batch was

enrolled 1.

Database:

The database provided to me was also very structured with the proper schema and
its constraints well-defined and the maximum effort that is generally required to
design a schema-based db was not required. This is also because SEECS was
following a specific db architecture to be followed in the subsequent releases of
this product which would incorporate seating plan functionality. The detail of what

tables were contained in that database are in the figure as under:
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4 System Datsbases

1 Eventivian

=l

i Dafabase Diagrams
i g Tables
4 System Tables
st T dbo.Budding
4 7T dbo.Constramt
£ dbo.ConstrantParameters
dho.Courses
dbo.Depreebatches
1 dbo.DegreePrograms
dbo . Departments
1 dbo EventavaiabieSiots
abo. EveraConstrant
1 dbe. EventConstrantParameters
abo BventDays
I dbo.Eventinfo
dba EreriScheduls

=

doo EvemtSiots

7 dho. EventType

1 dbu . Faouity

diso, Institute

3 ogbo LMSImportDetads
1 b Importinfo
dho. Metalocation
dbo, OfferedCout ses

1 dbo.SemiesterSesaon
w0 T dbo. StudemtCourses
w71 dbo.Students
¥ 21 dbo.tsersinfo

VIgws

Synenyms

Service Broker

Secunty

ik
i
o5 Programsmabidity
I
i

I was supposed to use all of the tables except for the following:

e Utlsersinfo
e Building

¢  Metal.ocation

This because as mentioned above as well, these tables would be part of future
product enhancements such as extending it 1o provide seating plan functionality as

well.

Seftware System:

The below figure illustrates how the main GUI of my developed system looks like:




Merws  Event  Importfile  Generate Files

ate S{héEt Managment Systém |

Ménu 15&’[1‘011 provides the s{arﬁng .{‘unc%ionéli{y of the sy.stém. as -it. ail.o.w.s
admimistrator of the system to enter the details of Institute, Department, Degree
Programs, Degree Batches, Semester Sessions and Type of events (such as OHTI,
OHT2 & ESE) to be entered manually. All of this input when provided is stored in

backend database in its respective table,

=loix(

Maru | Event

Department :

e pt Mlanagment Systé_-m |

Import Fite  Generate Files

Degree batches
Semester Session
Event Type

Constraints

The Event screen allows user to define a certain event and its complete details
such as the no. of days that event would be covered in and how many slots does
cach day could have at maximum, morcover, it also allows users to add different

constraints and parameters againsi those constraints which would then be

associated to the events going to be scheduled. The event students, courses offered




and faculty information is extracted from excel sheet and then inserted into the

tables that matches it.

Generate F

5

Event info
L Event Days

¢ e inagment System
E Event Avakabie Slots

Fuert Constramis .
Views Event Constramts
Event Students

Event Student courses

Event Cotirses

The Import File screen is the second last GUI that actually takes excel sheet file as
an input and scatters the data after performing a series of events to the rest of the
tables. A sample figure describing how import file screen looks like is shown as

under:

.Mc—n'u Ev&nt

Last but not the least is the final GUI Generate Files whicly is the linal process of

generating the files l.e. .dat and .mod {ile the figure below shows it




o e

iSr ool of Bieciecs’ Engreens Mu e J Depatment ’SEE Deporment

: Sesson

ISW 461

ﬁ_] Evert IOW Houe T

Geneae

s s&blec( 33!:) 3’951?393‘ 4B Aﬁ! T V17 T 3415 419 10823 107 1 E%iﬁ‘s?ﬂﬁ%%ﬁ

18 134;’2 3474 13475 13476 13470 13480 13482 13484 13486 13488 13491 13454 15497 Y200 80T VB

B 1352&1352% Q535_¥3523 353113050 14485 14435 ¢

o ol |
B e

j5¢l course_conficd 1333+
isel course corfictf1 40 =
i

e ootrse_oorfiot] 1407«
st couitse_cony 194115
sl coume oot 1410
iset course_oonfli {13413

- Isel coirse denfi.d[l,’%m]
set oourse_confict] 1341

o sl ot _cwﬂct[13423]

2 e course corfla 19427

L el eouse oot | 13431 =
e Gourse ~confhe 13435,
ek oouse co#bd{i?léBS
st cotrse conﬂdﬂ%é?}

el course mﬂﬁid{lm

13395 13419 13427 134311
13375 13359 13403 13407 §
13355 1240313407 13411 1
13355 13363 12407 194101
19385 13393 13403 12401 134
1H335 13353 13403 1407,
13355 13353 13403 13407 13415 ?3413 13433 13486,
133?5 13385 12407 12407 14

355 13359 13603 10407 14 MWWMSMBWZ" KETRICARS ki
3? 75 13385 13053 13400 VIO 13407 13415 10403 1207 1400 12447 145
13415 13419 13427 13431,
= 13375 13395 13350 13403 12407 13415 13415 13623 13401
13376 13415 13415 13423 13427 13451 13497 13500 1529 13631,
» 13375 143903447 1340,
13375 13385 13309 13400 12407 10402 13435 13447 1345,
33«1 1341 10436 13430 1uby;

3415 13419 13431 13435 1343 13447 13488 13491 13434 13457 13500 135{):

3A35 13439 13486 14485
TN T BB 13015 12T T
2 T 116 1319 13427 135 1348
T2 TTIE 1S 13627 1308 140
1213413 10615 13418 13427 13438 1 3486

1
3

Ko

is’éés' o

=138 13650 144
156 colrse; cmfirdm&/,?}:: 13474 13475 13476 12482 13494 13497 13571 14485:
se] course_conficll1 34748 12472 13484 13487
el coume_confici{13475k= 13472 12476 12482 13611 14485,
- Ise} churse - canﬂa[miﬁ} 13472 13475 13478 13480 13487 13484 13486 13511
sl course  confiet[13470)= 13476 13400 13482 12484 13485 VIBIT:
. {oek course_corflt|13480)= 13476 13478 13482 13484 12486 13511
R .;.Séicowse cmﬂdﬁ?#%?t 13672 13475 13676 13470 12480 13464 13406 13511 13518 13620 $382 1 13528 14485
setcowse coﬂéhci[%%& 13476 13475 13400 1400 13486 13651 13518 13520 13621 13535 :

This image 1s further navigation into Generate Files and actually is sereen shoi of
how the content of .dat file Jook like. Note that besides displaying the data in the

panel of interface a backend file is also generated which is the key.
How the whole process works:

In this section, I will describe what steps my system would o through to generate

files.




- In first step, user enters the details of an institute e.p. SHECS, its URL, contact

information and email address as show in the figure below:

“nstitle

...t Mame

Schopi of Blecingal Lrnone

Name

Shot Na_ér_ae_' . {sEECS

Address ]sascs H12

UR [SEECS

Phone 8 - §210212

Faxsy - i

2] i Canesi !

The entered information gets written directly into Institute tables in the database

- User then goes to department GUI and enters department information, since in
this case as the excel file data does provide consolidated mformation all the
departments e.g. DOC and EE it is therefore required to enter SEECS as a
department in generic or the same value that was entered in excel sheet in

Department column, Below {igure illustrates this example:
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Edg J Cancel . f

Same as with the nstitute this information also gets written into database bul into

department table,

- Then comes the turns to enter all the degree programs being offered in the above

institute and its department in our case would be SEECS both as department and

mstitite as well,




ﬂ Depadment | SEECS

| Ful Name ¢ Degree Level O View

fravare L S

Sofas

Degree Name i

Degree Full Name i

© Degree Level ¥ LIG s (; PG

Save

- The next information to be entered would be all the degree batches pertaining to

the degree programs, it is required for the user o enter the batches against their

corresponding degree programs otherwise the output should pet affected:
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- At this stage semesier session info is to be provided to system, since it is well
known how many semester sessions are being followed at UG fevel which is
mostly 3 sessions in a year including summer session, note that the below

information is more than 3 sessions which means they might be for different years

or 10 be more precise this is old data which needs to get removed:
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. Save |

~ It then follows types of events for which date sheet is required 1o be generated.

As matter of fact, SEECS has only three type of events ranging from two One

Hour Tests (OHTSs) to one End Semester Exam (ESE):

SType i Deseription

CRwst Qe Howr Test

cond One Hour Tes

Descoption

L swve |




- The below screen in the figure shows different constraints for event which need
to be defined. These constraints would later become part of model file, hence
required to not make any human error as possible. To provide flexibility and_error
conirol the data I8 editable:
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Code

Save

- After comes the event information details such as how long would this event e.g.

OHT would remain i.e. no. of day and no. of slots available for each day:
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'Tolél Days
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| EndDate o T ERT

- User now has to enter the exact calendar days by choosing from the calendar
option. Note that this information must reflect the Start and ¥ind date chosen in the

above screen:

institute © ! 'iSdiocl of Electncal Engaeenng 5Com;‘:m':j Depattment ISEECS Depatment R
Session _:j Event lOne Hour Test \'é

- Seleet Date




- Just as the days have been selected, slots and their respective time must also be
configured for this particular event going to be scheduled for the selected

department in the given msiitute: .

Schoo! of Blecineat £ anng & Comp v
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- The event constraints defined in the constraints GUI must now be added to the

scheduled event by checking the Select checkbox, then click Add Constraints to

Event:
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- This is all input related to db which was supposed to be required by user, its time

to impeort the excel file:

40
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File name: I]

Open Cancel

Once the user has clicked import button, then depending upon the amount of
records the time taken by the system may take up to couple of minutes, at the
backend the data is read split into different tables such as faculty, students, unique
courses being offered and students enrolled in each course which is an obvious
reason for the extended time taken at this step, user is expected (© wait the

successtul importation file, my test {ile with sample size 5000-6000 would take no

more than a couple of minutes.




- This 1s the final step where use has to generate both mode) and data file one by
one, The file contents are also displaved in the window but 1o see the actual [ile

please go to debug folder inside project directory:

Uateahes Hars ey iy i gy eus N RN = [ R E

& Daweshertds

Challenges faced:

One of the major challenge faced during the development and testing phases was
the dynamic reguirements and continuously changing database which had various
implications on the source code obviously and keeping up 1o date with the latest

database fields.

Secondly, there were various version of LMS file being given to me, therefore, so
finalize the file that would contain maximum data and that too accurate was a
painful task. Most of the time, one file would take days to meet the requirements of
the system since major algorithm was already written hence, changing the code
seemed fo be less painful than changing the file itself. | have shared with the
format of the excel sheet and what column information is mandatory for the system
to correctly parse it and to perform successful operations towards generation of

both output files.
Result

The end result consists of two files one is the data file while the other being model
file. As far as the data file is concerned it contains the information majorly related

o optimized and unduplicated results of cowses, their strengths, their conflicts,




schedule of the event for which the date sheet is being generated and the

information if batches and what course is being taken by each batch.

The model file mainly consist of constraints defined at the time of GUI wizard
which is majorly the data being instructed 10 AMPL based software so that it can

perform its step accurately and with the desired information given to it. The sample

of data file 1s pasted below:

These images above do not provide the complete information in the data file, it is

Just 1o show the type of data that is being written into the file.




Chapter 4

Conclusion

This chapter describes the learning outcome of this project.

There are many learning outcomes of this project including pood understanding of
database concepts, hands-on experience with MSSQL database tools as well as its
detailed configuration procedure. I also established strong grasp over SEECS date
sheel generation process. Practice of algorithms using in-depth understanding of
C# programming language. Requirements Engineering process was also a fruitful

elfort.

The summary of things addressed in this report mclude:

s Problems with curtent date sheet generation process

s Review of how the process works in details

e The proposed solution and the technologies used for this project

s  Working of my project

¢ Different tips and tricks o avoid being ending up into undesired results
e [earning ouicome

Pa ge%q
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