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Abstract

Big Universities face a lot of problem in handling a huge database of students and their
respective details in terms of their programs, courses, and so on. The problem grows
manifold if there is a need too-ordinate this large amount of data among the administrator
and the different levels of hierarchy, including the students, simultaneously keeping in mind
the confidentiality and other bureaucratic issues. This report aims to find a solution to this

problem which almost all big Universityeads face.

The project discussed here, is an online project which has been used for maintaining a
student application for admissions to specific disciplines of Engineering in one such big
University, Dalhousie UniversjtyfCanada. The application serves as a centralized data

exchange between students, Directors at seven Universities and the Associate Dean at

Dalhousie University.

The method used in this project is fairly new. Ruby on rails has been used as the
programminglanguage which offers a significant improvement over the existing system that

uses MSExcel functions.
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Project Information

Project duration 6 May¢ 2 June (4 weeks, 35 hours per week)
Programming Language Ruby on Rails

RubyVersion 1.8.6

Rails Version 2.2.2

Ruby Plugins restful_authentication, scaffolding extensions
Ruby Gems Fastcsv, will_paginate

Database MySQL 5.1.0

o/s MSWindows Server 2008

IDE Netbeans 6.5

Project Status Complete

Stipend $25 per hour
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Introduction

Dalhousie University is considered to be the best university in and around Atlantic Canada.
Seven different universities feed students into the Engineering Programs offered by
Dalhousie UniversityThe students in the different universities apply to Dalhousie University

after their first year or second year of study in their universities. In the application, they give

5 choices for desired engineering programs (or program in short) they wish togurs

order of their preference. Each program has a list of prerequisite courses that needs to be
completed before a student can be considered to be placed in that department. So, for each
student, there is a listfocourses that he has completed for aogram of his choice. There is

Ffaz2 | fAad 2F O2dzZNBRSa GKIFIG KS RARyQoOff O2 Y LI
limit for the number of deficiencies, a student can be assigned an engineering program or

not.

Earlier the whole method was dona MSExcel, in which a lot of work was manual and
clerical. With the excel system, functions like search had to be done manuddiw, the
system is implemented in Ruby on Rails, and the performance of the system has improved

significantly.
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Concepts Used

The universities that feed their students into Dalhousie University Engineering Program are

as follows:

I.  Dalhousie University
[I.  Acadia University
N. {FAyd alNBEQa | YADBSNERAGER
IV. Nova Scotia Agricultural College
V. St. Francis Xavier
VI.  Cape Briton University
VII.  University ofPrince Edward Island

VIIl.  Other (in a situation when an extraordinary student applies from outside)

The following are the majanodelsused while coding:

. User
Il.  Student
lll.  Course
IV. Engineering Program or Discipline

V. Requirement

VI. Marks
VII. Choice
VIlIl. AU

User: This is a class that keeps the credentials of a user for login. The attributes for this

class are

.  Username
Il. Password
lll.  Emalil
IV. First name
V. Last Name
VI.  About
VII. Is_student

Submitted by Ujjwal Kumar | Ematlonnect@ujjwalkumar.com Website: www.ujjwalkumar.com



Internship Report on Student Information Systems

VIIl. Is_associate_dean
IX. Is_au_director

X. Is_program_coordinator
There are in total 4 types of Userstbis system:

l.  Student
II.  Program Coordinator
[ll.  Associated University Director (AU director)

IV. Associate Dean of Dalhousie University
Student He is a student of any of the 7 universities in the state of Nova Scotia.

Program Coordinator:He is an Engineering Progracoordinator of any of the 40

Engineering programs offered by Dalhousie University.
AU Director:He is the director of any of the seven AUs.

Associated Dean of Dalhousie Universitite is the person who looks into the student
applications and then decideshether or not to place the student. The current Associate

Dean is Mr. James Pemberton Cyrus, and | was working for him during Summer 2009.

Student: If the user is a student, some additional information for the student needs to be

kept. The additionahformation is stored in this model. The attributes for the model are

[.  University ID
.  CGPA
. EGPA
V. Status
V. User_ID

VI. Place_last_year

VII.  Final_place

Course This model stores just the name and description of different courses.
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Discipline This model stores the nanand description of different Engineering programs

offered by Dalhousie University.

Requirement This model is a many to many mapping from Discipline to Course models.

For each discipline,here is a list of prerequisite courses (requirements) that needs to

completed in order to be considered for placement.

Marks: This model is a many to many mapping from Student to Course models. Each

student has done a number of courses, which is related by the marks obtained in that

specific course.

Choice This model i many to many relationship from Student to Discipline model. Each

student has a number of choices for disciplines in a given priority.

Discipline

Requirement

Student Course

O
g

User

- AU

Y

Figl: Entity Relationship Diagram for the software project.
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Useik Model User Student Discipline Course Choice Requirenent Marks AU
Student RU RU CRUD

ProgCoord RU RU R R R R R R

AU Director CRUD CRUD CRUD CRUD CRUD CRUD CRUD CRUD
AssociateDean CRUD CRUD CRUD CRUD CRUD CRUD CRUD CRUD

Table 1This table shows theser permissions for different models.cCCreate, R; Read, U
¢ Update and BDelete Program coordinator can see the data for students applying for his
Engineering Program only. Similarly, an AU Director can see or update only his AU students

data. Associate Dean has the right to CRUD any data.

Requirements

5
2 ¢ £ § 5 &
o O 8 2 & € §
] > a2 2 o & O
g wowow o o ) I 1 E 8 8 T 8 S
zoz¥su03z8czkEz58827
L m W O O W o YW == 55 =Y = = o
Mathi(Calculusl) 2 1 1 1 1 1 1 1 1 1 1 0 0O O O 0 o
Math2(Caleulusil/’ ' 2 12 1 1 1 1 1 1 1 1 1 0 0O O O 0 o
Physics 1 11 1 1 1 1 1 12 1 1 1 O O O O O O
Physics 2 11 1 1 1 1 1 12 1 1 1 O O O O O O
Chemistry 1 11 1 1 1 1 1 12 1 1 1 O O O O O O
Chemistry 2 11 1 1 1 1 1 12 1 1 1 O O O O O O
Eng Design &
Graphics 1 11 1 1 1 1 1 1 1 1 1 O O O O O O
Statics 11 1 1 1 1 1 12 1 1 1 O O O O O O
Programming 11 1 1 1 1 1 1 1 1 1 O O O O O O
Writing 1 11 1 1 1 1 1 12 1 1 1 O O O O O O
Writing 2 11 1 1 1 1 1 12 1 1 1 O O O O O O
Humanities 1 0 1 1 1 1 0 O O 1 1 1 O O O O o0 o
Humanities 2 0O 0o o o o 0O 0O0O1 0 0O OO O O o0 o
Probability &
Statistics 0 1 1 1 1 1 1 1 1 1 1 O O O O O O
Differential
Equations 0 1 1 1 1 1 1 1 1 1 1 O O O O O O
Math IVA 0O 0o o o o 0O OO OOO 1 0 0 0 o0 o
Math IVB O 0o 0o o o 0O 0O 0O OOO1L 0O O 0 o0 o
Linear Algebra o 0o o 0o 06220 0 0O O 0 0 0 0 o0 o
ElectricCircuits o0 1 1 1 1 1 1 1 1 1 1 O O O O O O
Thermodynamicsl 0 0 0 1 1 1 1 0 1 1 1 O 1 O O O O
Engineering
Economics 0 1 1 0o 1 0O O 1 O 1 1 0O O O O o o
Technical

Communicatons O O O O0 1 1 0 1 0 1 1 O O O O o o
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Mechanics of

Materials o 1 o o1 0 O 1 1 1212 0 O O 0 0 O
Fluid Mechanics o0 1 1 1 1 0 O O 1 121 1 0 1 O O O O
Dynamics o 1 o 0o 1. 0O 0O O1 01 O 1 121 0o 0 o
Design 2
(Mechanical) 0O 0o o 0o o 0Oo 00 0 0 0 o0 1 0o o0 1
Design 2
(Electrical) 0O 0o o 0o o 0Oo0o 00 0 0o 0 o0 1 0o o0 1
Data Structures o o o 0o o121 0 0 O 0O O OO 0 0 o
SystemsAnayss O O O O O O 1 O O O O O O O O o0 o
Digital Circuits o o o 0o o212 0 0 O 0O OT1 O 0 0 o
Circuit Analysis o o o 0o o112 0 0 O 0O O OO 0 0 o
Biology 1 0 11 0 o 0O O OO OO O O O O0 0 o
Biology 2 0 11 0 o O O OO O O O O O O0O 0 o
Geology 1 0O 0o 1. 0o o 00 00O 0 0 0O o o0 o o o
Geology 2 O 0o o 0o o 0O0o 00 0O 0 0 o o0 o0 1 o
Environmental
Science Elec O 0o o 0o o 0O0o 00O 00O 0O o o0 o0 1 o
Fund. of
EnvironmentalEng 0 0 0 1 0 O O O O O O O O O O 0 O
Fund. of Chemical
Eng O 0o o121 o 0 O OO O O O O O o0 o o
Industrial
Chemistry O o o1 o 0O O OO O O O O O o0 o o
OrganicChemisty 0 12 1 1 0 O O O O O O O O O O O o

1 2 2 2 2 2 2 1 2 2 2

12 1 1 1 0o O 7 O O 1 2 4 3 0 2 2

Table2: This tablegives the required courses that netmlbe completedby a studento be

considered for placemenh anydisciplinein a matrix form
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Implementation

Login screen

NOVA SCOTIA

O ASSOCIATED IVERSIT

Login

Password
Forgot password?

Remember me

Site best viewed in Mozilla Firefox 3.0

Fig 2: Here any user can login with his login credentials. Depending on the type dfeuiser,

redirected to the corresponding page.

Student® Dahsboard

NOVA SCOTIA
ASSOCIATED UNIVERSITIES

Logout Home

Courses Completed

(8) Math I (Calculus I); Math Il {Calculus 11, Physics |; Physics II; Chemistry I; Chemistry Il; Engineering Design & Graphics |, Statics;

Enter Choices

Fig 3: After signing in, a student can see the courses he has completed. Here he sees that he
has completed in total 8 courses and the names of courses are given aftenB8ardsnt
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Choices Courses
First Choice Discipline Courses Completed Compulsory Courses Left Optional Courses Left
CIvVL v {14) Programming; Writing [; Writing II;
(&) Math | (Calculus 1), Math Il (Calculus 11}, | Humanities I, Probability & Statistics,
Second Choice s Physics I: Physics Il Chemistry I; Differential Equations; Electric Circuits; L ——
MECH - Chemistry Il: Engineering Design & Engineering Economics; Mechanics of -
. ) Graphics I, Statics; Materials; Fluid Mechanics; Dynamics;
Third Choice Biology 1; Biology 2; Organic Chemistry;
MINR -
{12) Programming; Writing [; Writing II;
Fourth Choice (8) Math | {Calculus 1); Math Il {(Calculus 11); | Probability & Statistics; Differential
CHEE - == Physics |- Physics Il Chemistry I; Equations: Linear Algebra: Electric Circuits: | (1) Math IVA; Math IVB: (2) Design 2
Chemistry II; Engineering Design & Thermodynamics |; Data Structures; Digital | (Mechanical), Design 2 (Electrical);
Fifth Choice Graphics [, Statics; Circuits; Circuit Analysis; Technical
ELEC . Communications;
_ {13) Programming; Writing I; Writing II;
Submit Choices Humanities I; Probability & Statistics;
gﬁ Ergg II (Ffi)ha\sc:.lclgsl‘.‘.lgw:mgl(Cla.llculus I Differential Equations; Electric Circuits;
CHEE Ch{!mist‘ ”_3;31 i Deg 50 Thermodynamics I; Fluid Mechanics: Fund. | (1) Math V& Math IVB;
Graphi I'BI ét l'g g g of Environmental Eng; Fund. of Chemical
LEDNES Eng; Industrial Chemistry; Organic
Chemistry;
{13) Programming; Writing [; Writing II;
| Humanities I; Probability & Statistics;
{;ﬁ “;f‘ctg I' g’;“;;‘;g?‘_'Eﬁ:ﬂ‘igt(cﬁ”cu'”s | Differential Equations: Electric Circuits:
CIVL ony 2 ”_3‘E Qo L A Thermodynamics I; Engineering (1) Math IVA; Math IVE;
em!S ry. ! r!glr.leermg ESIon Economics; Technical Communications;
Graphics I; Statics; B it o
Mechanics of Materials; Fluid Mechanics;
Dynamics;
{12) Programming; Writing [; Writing II;
(8) Math | (Calculus 1y Math Il (Calculus 11, | Probability & Statistics: Differential
COMP Physics |, Physics II; Chemistry [; Equations; Linear Algebra; Electric Circuits; | {1) Math [V4; Math IVE; (2) Design 2
Chemistry Il; Engineering Design & Thermodynamics I; Data Structures; (Mechanical);, Design 2 (Electrical);
Graphics I; Statics; Systems Analysis; Digital Circuits; Circuit
Analysis;
{13) Programming; Writing I, Writing II;
(&) Math | (Calculus 1), Math Il (Calculus 11}, | Humanities I, Probability & Statistics,
Physics I; Physics Il; Chemistry I; Differential Equations; Electric Circuits; . ] .
ERVE Chemistry Il; Engineering Design & Engineering Economics; Fluid Mechanics; ifEeclooyEnmonmeniziSancek e
Graphics I, Statics; Biology 1; Biology 2, Geology 1, Organic
Chemistry;
| (9) Programming; Writing I, Writing II;
(8 et | (Cajculus I ath | (Caleulus 10| prosanily & Statistcs: Difierertial (1) Math IVA; Math IVB; (2) Thermodynamics
IENG ysics |, Fhysics 1l Cf v, Equations; Electric Circuits; Engineering I; Fluid Mechanics; Dynamics; Digital
Chemistry Il; Engineering Design & SR TR e LB e S Circvite:

Fig 4: Here on the left part of the screen student can enter his choices for the engineering
programs in order of his priority. On the right of thereen, he can see for each engineering
program how many courses he has completed, how many compulsory courses are left and
how many optional courses are lefh the optional courses column, courses in same color
represents a group of courses and the numirebrackets that precedes it denotes the no.

of courses left in the group.

Change Password

Change your password
Old Password:

Mew Password:

Confirm new password:

[ Change Password ]

Fig 5: This is a screen where any user can change his password.

Submitted by Ujjwal Kumar | Emaglonnect@ujjwalkumar.com Website: www.ujjwalkumar.com



Internship Report on Student Information Systems

t NEANFY [/ 22NRAYIFG2ND& 5F aKo2F NR

NOVA SCOTIA

ASSOCIATED UNIVERSITIES

IENG Coordinator

® See student data
& Export student data

Fig 6: For Each Program Coordinator, there is a sepdesbboard. This figure represents
dashboard of an Industrial Engineering Program Coordinator. Note that the menu items are
user sensitive and new menu items appear depending upon the user. A program
coordinator can see data of students placed in his disgpAlso he can export the existing
data in excel format so that he may use the data for different analyses present-iExbéh

Student Data

Fig 7: Here the program coordinator can see data of Students briefly. Clicking the banner ID
opens a new tabdr viewing student data in details.
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