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Semester-5 (B, Tech.)
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Subject: Software Engimecring: Principles. Design and Doevelopment — BETICE1S329
Type of course: Professional Elective Course

Preveguisite: Basic knowledege of programiming, obpecl-onented concepts, data stroctures, and
database fundamentals.

Hatiomnale:

This course prowides a comprehensive understanding ol modern sofiware engineering principles,
methodologies, and practices required 1o develop high-guality, scalable, secure, and neliable
software systems. [0 introdoces students to software development processes. Agile methodologies,
requirements engingering, sofiwore architecture, DML modeling, guality engineenng, software
testing. and project management, The course emphasizes industny-oriented practices such as Al-
assisted software development, Al-assisted requirements specilication, modern architectural styles,
segure software design, tesi-driven development, avtomisted testing. and Agile project managemenl
using confemporary tools, Students gain praciical experience in analvzing user reguirements,
preparing Software Requirements Specifications (SR5). desigming software architectures. creating
UML maodels. applyving coding standards, performing sofiware testing, and managing software
projécts with effective nsk mbnagement technigues. By infbeerime modem development prisctices,
collaboration tosls, and quality nssurance techmigues. the course prepares students 0 desagn,
develop, test, and manage software solutions that meet industry standards and evolving technolagical
demands while fostermg weamwork, ethical practices. and continuous improvement throughom the
software development lifecyele,

Teaching and Examination Scheme:

Feaching Scheme Credits Esamimaton Marks Todal Murks
o * T P L i R1H| LCE
4 ] s ] N S0 1 50

Legends: CECTary Room lestructiony, T Twariaf: - Prociieal) O - Credity SEE - Semester Emd
Evalwation! CCE-Contirmmy arngd Comgpreefiensive Eveliaion,
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Course Contenf:

b
M.

Course Content

Introduction to Software 'I:',r:gf:‘-wrir]g anil Aoily Development:

Theory Topica:

Software Concept, Characteristics and  Tvpes, Software Application
Domains, Definition of Software Engineering. | volution of Sollware
Engneering, The Soflware Process. Software Oualiy Annbutes,
Software Development Like Cyele (SDLCY Overview, Sobiwin Process
Models: The Waterfall Model, Incremental Progess Model, The Spiral
Maodel, Prototyping Model, Define Agility and the cost of change, Agile
Process Model: Adaptive Software Development (ASD)  Scrum.
[ynamic Systems Development Method (DSDM) Scrum Pramework
Agile Project Management Tools (JIRA. Trella), Al-Assisied Sofwane
Development (Gitllub Copilol. ChatGPT).  Ethics im0 Al-Assisied
software Development,

Praciical:

. Create o concept map illustrating software characieristics, iy pes, and
application domams wsing Canva or PowerPoimt

2. Prepare a comparative table of software types and application
domains with real-world examples wsing MS Excel

3 Develop a imeline showing the evolution of Software Engineering
and major milestones using Powerf'aint or Conva.

4, Create an SDLC workflow diagram showing all phases of softwarne
development using Lucidchart, Draw o (dingrams.net), Canva, or
Miro.

5. Compare Software Process Models {Waterfall, Incremental, Spiral,
Prototyping. Apile) based on phases, advaninges, disadvantages, and
suitable apphestions using MS Excel or MS Word

6. Prepare a case study report companng traditional and Agile softwane
development approdches for a real-world project wsing M5 Waord,

7. Create a Senom Board with Product Backlog, Sprint Backlog, To-Do,
In Progress, and Done columns [or o mini-project osimg Jira or MS
Exiel

8. Prepare a Sprint Bummdown Chart for o hypothetcal two-week sprini
using M Excel

9, Design a paper prototype or low-fidelity U/l prototype for a simple
application using Canva Whiteboard or paper-hased design.

10, Generate  software  project  documentation  (Project  Owverview,
Features, User Stories, and Sprint Goals) using GitHub Copilot or
ChmGPT. review the Al-generated content. and refine 1o M3
Word

Hirs,

GV AMNMANIARI DSSTETLITE OF TECHMOLOGY

!Ill_.l‘

. Weightage

2%
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Evaluaition Methoml:

| [ 'q., l Fvalomtion Metlols SFF F

Mlamning: |

Stedents. will analvee  given sofiware

| application. prepare the SDLU workflow,

| ! | compare software process meodels, creale g
| [ Serum Board, and  generate o briel” Al-
pasisted project overview, Submit the work
jasn BOF, =
2 Active Learning Assignmen! ¥
Agile Sprint Planning for a Mind Project:
Students meest create Ulser Stores, a Prodiet
Hacklog, and o Sprint Backlog for 0 mini-
project and submit the work as o PLE. -
' L wtal 20 [

il ‘ Software Process Madeling and Agile 20 |

Examimation Siyle;

Software Process Modeling anid Agile Planning (20 Marks)

Ihe faculty will provide a real-world sottware application {e.g.. Librar
Muanagemen!  Svstem, Hospital Manogement  System, Online  Foaod
Ordering System, ete ). Students must analvee the given application.
identify as software tvpe and application domain, prepare the SDLC
work flow, compare suitable software process models, create 3 Scrum Board
with Product Backlog and Sprint Backlog, and gencrate n simple Al-
asarted project overview wsing CitHub Copilat oF ChstGPT, The compleie
wistk should be submitted as a single PDF

Agile Sprint Planning for o Mini Project { 10 Marks)

Students must select a mini-project of their choice and prepare at leas: ¥
10 'ser Stories, priontize them inte a Product Backlog, create o Sprint
Back bz For the Tirst sprmt, and wnte a short refbecton { 100=1 530 words on
howe Al wels (GitHub Copilol ar ChatG T can assist durmg soltwire
development. Save the document as o POF and upload it 1o the GMIL

2 Requirements Engineering and Software Hequirements Specification:
Theory Topics: ‘

Reguirement  Engincermng,  Reguirements  Engineering Process,
Stkeholder  ldentification and  Analysis, Reguirements  Gathering | 18
(Document  Analysis, Interview,  Questionnaire,  (hservation),
Requirements Analyvsis, Software Requirements Specifications (SR5)
Procumnent, Format, IEEE Standards for SK5 Documents, SES Yalidation,
Componems of SRS, Characteristics of SRS, Al-assisted SRS Generation |

s

Software Engincering: Principles, Design, and Development — BET 1CE 15324




Y ANMANIAR] INNOVATIVE UNIVERSITY LY ANMANIARL INSTITUTE OF TECHNOLOGY

(CntHub Copilot, Chaila Ty Types of Requirements: Functicnal, Non-
functional, design and miplementation constroints. external interfuces
reqpuired. Ebier non-lunctional regquirements, Beguiements Validaton &
| Nerification, Requirements Traccability Matrix, Requirement Elicitation

| Practical:
I Create a Now diagram of ithe Reguirements Engineening Process
psing D o, Locidehart, or Canva,

! 12, ldentify stakeholders and prepare a Stakeholder Analysis Matrix for
& selected software svstem using MS Excel or MS Word,
LA, Prepare a Reguirement  Elicitation Beport wsing the interview
techmigue for nselected software project in MS Word |
14 Design o Questionnaire (10=15 quéstions) for gathering software
requiremnents using MS Word or Google Forms, |
|5 Conduct Requirement Gathering through observation or document
analysis and prepare a summary report in M5 Word. |

16, Classify the collected  requirements  into Functional and  Non-
Functional Requirsments using MS 'Word or MS Excel

|7, Prepare o Software Requirements Specification (SRS) docoment in
IEEE format lor & selected software priject using M5 Word.

18, Generate an mmitial 5ES draofl osing GitHub Copilot or ChaelGPT and
refine it nceording o IEEE standards in MS Word

19 Prepare o Regquirements  Traceability Matrix (RTM)  linking
requirements with test cases using MS Excel

200, Vaolidote the prepared SRS document wsing an SRS validation
checklist and document the findmgs in M5 Word.

Evaluntion Meibhod:

.
MNin
| Software HReguirements  Specification | 20
ISRS) Preparation:

Students  most  select 4 muni-project,
identifv  Tungtional  and non=funetional
requircments,  prepare & Software
Reguirements Specification {SRS) in IEEE
formmt, ond validaie it wsing an SRS
checklist. The commpleted document shiowld
be saved os o PDF and uploaded o the
GMIL Portal

Evaluation Methods SEE |CCE

2 Active Learning Assignment i
Kequirements  Traceability  Matrix
Preparation:
Students mwiust prepare o Reguiremenis
| Tracenbility  Matrix.  (RTM}  linking ]
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| funetional PO wEne merts with

| corresponding tesl cases bor o selecied
muni=project, Save the degomens as a0 PDF
and upload it e GMILT Porral |
linal 20 iy

| Examination Siyfer

Software Requirements Specilication (SHS) Prepavation (20 Marks)
Each student must select a mini-project such as i Librars Management
Sywtem, Student Management Systom, Ciline Shoppong System. Hosputal
Manngement System, or any similar application. Studems are reguired 1o
analvse the project requirements, idemity stakeholders, and prepare o
Software Regquirements Specification (SR51 document following the IEEL
standard format The SRS should include the project overvees, funetional
and non-functional regquirements. design and implementation constraints.
external interfnce requirements, and other essemtial components. Studens
mist vislidate the prepared SRS using an SES validation check hist to ensure
completeness, consistency, correciness, and clurity. The final document
should be compiled intoa PEF File and sebamit i

Requirements Traceability Matris (RTM) Preparation (10 Marks)
Ench student must sebect o mini-progect such as o Library Management
Bysterm. Stident Management System, Chinline Shoppng Svsterm, Hospatal
Management System, or any similar application. Students are required to
identify the functional requirements of the selected project and prepare o
Requirements Traceability Matrix (RTM) by finking each requirement 1o
s corresponding use case and test case. The RTM should clearly
demonstrate bow every requirement s tracked throughowt the sofiwane
developmem and testing process. ensuring complete coverage  amd
traceahility. Students should verify that all requirements are uniguely
identified and property mapped. The completed RTM should be prepared
! using MS Excel or MS Word, saved as o FOF fle, and uploaded 1w the
| GMIL Portal within the specified dewsd line
3 Sofiware Design, Architecture, and UML Modeling:

Theory Topics:

Svstem Desipn Concepts, Architectural Design, Coupling and Cohesion,
Secure Sofiware Design, Approaches 1o Software Design | Funetion-
oriented I]esign mnid -I.’_‘.Ihjn;-q:*[--r:ur'n:nh'el [hesign, Architecturnl Biyles; "
Layered, MYC, Client-5¢rver, Micro  services,  Cloud-Native
Architecture, Component-level Design. Interface Design Principles.
Secure Design Principles, Design for Scalubility & Reliability. UMI
Dingrams: Obpect, class, Methods, Clazs  relanonships, Use Case
diggrams, Class diagrams, Activity Diagrams, State Chart Daagrams,
Sequence Diagram, Package Dingram, Deployment [Nagram. Vsing

25%
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| [Fraw io hrlllr_‘_ﬁ}l'-. net).  Microsofl  Visio, hirpes:online. visual- |
parsdivgm,com, Locid Chart, Al=apssismd DML Dhagram Ceneration

| Fruciical:

21 IHustrate System Desagn Usncepts such as abstraction, modularity,
coupling. and cohesion [or o Library Manogement Syatem using M5
Woord o PowerPoant

22, Compire Functaon-Chriented Design and Object-Ohriented Design Tor
a Student Management Svstem using MS Word or M5 Escel

23 Create  architectural digrams (Lavered. MVU, Client-Server,
Microservices, and Cloud-Mative) for an Online Shopping Svsiem
using Drawcio. Locidchart, or Yisual Paradigm.

24, Daesign o Component Diagram for o Hospital Mansgement Sy stem
wsing Do io o Micresoll Yisio, '

25, Design user interface screens for an Online Food Ordering Svatem
bv npplyving Interface Design Principles using Canva, Figma. or
PowerPomnt,

26, Prepare a Secure Software Design Checklist for an Interngt Banking
System wsing M5 Word.

27, Crente a Use Case Diagram for a | ibrary Management Sysiem using
Draw.io, Visual Paradiem, or Lucidcharn.

28 Design o Ulas=s Diagram for a Sbedent Monagement Sy stem showing
clusses, attributes, mathods, and relationships using Yisual Paradigm
or Diraw i,

29 Create an Activity Diagram for the Online Cowrse Registration
Svstem representing the student registration work fow asing Draw.io
or Lucidehart.

30, Design a Sequence Diagram for the Online Shopping Svstem o
illustrate the order placement process using Visunl Paradipm or
D o,

3. Create 0 Package Diagram for o Hospital Manogement System (o
organize software modules usimg Vissal Paradizm or Do,

32, Design a Deployment Dingram for an E<Commerce Svstem showing
the client, web server. application server, and databise server using
Diraw' o or Microsoll Yisio,

33, Generate o Lise Cose Dingrom for an Online Examination Svstem
using GitHub Copilot or ChanGF'. refine i wsing Visoal Parsdigm
oF Diraw o, and docisment the improvements in M5 Waord,

Software Engincening: Principles. Design, and Development - HETICE 13329
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| Evaluzidinn Methnd: |

| ;; Evaluation Methods SEE
| Create UML Diagram  for  HReal-Life | i
Project:
Fhe foculty will provide a real-lile system
| Stwdents must create Use Case, Class,
Seguence. and Activity Diagrams using MS
Visio, The dingrams should clearly  show |
SVALCI  ACIOTS, COMPODENIs, mlatinnxhip&
imeractions. and work low, with cormrect LIML
notations and proper labeling,
Active Learning Assignmeni I
Software Architecture Selection:
Students must select a mini-project. choose an
approprige software architecture, justify their
welection, and  prepare  a  high-level
architecture diagram. Save the work as a PDF
and upload it to the GMIU Portal
Fivtal 20 [#]

CCE

. o¥ |

Examination Style:

Crente UML Diagrams Tor Real-Lile Project (20 Marks)

The faculty will provide cach student with a real-life software system as
o prohlem statement (such as an Online Shopping Svstem, Hospital
Monagement Svatem, Banking Svstem, Attendance Syatem, efc,). Basel
e the wiven system, students are required o prepare UML diagrams
using M5 Visio.

Siudents must create any theee from the following diagrams:

I. Use Case Diagram - identify syvstem actors and illustrate their
interaclions with various svsiem use cases, showing functional
boundaries and user—system relationships
Class Diagram — show the major classes, their attributes, methods,
and relationships such as association, aggregation, composition.
and imhentince.

3 Sequence Diagram — depict how objects and actors interact for o

selected use case, showing the sequence of messages exchanged
ONET Hime
A4 Activity Diagram — represent the work flow or process flow of o
key system activity using actions, decision points, branches,
merges, and start/end states,
To complete the task, students muost analyze the syslem reguirements,
wentify key entities, actors, processes, and interactions, and convert them
into correct LML notations. All diagrams must be clear, accurate, well-

1
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structured, and properly  labeled o rellect the Tunctionaling and
wiorrk Moy o the L_li'l.'l.'.ﬂ e T L'I'I'l;l.'lil.i;tfn

Softwire Avchittectmre Selection {10 Vhirks)

Each student muist select & dmmi-prdpedd such as a Libvary Manigement
Svstem. Stodent Manngemen Syatem. Hospital Monagement Swvstem.
Cnline Shopping Ssstem, or g similar application. Stadems are
regjunred Bo amaly e the Punctiomil and non=luncional reguimemeits of the
sebeeted project and ientify the most suilable software architectore. such
asn Layered, MVC, Chent-Server. Microservices, or  Cloud-MNafive
Architecture. Thiey must justily thewr architecture selection by explaining
how it satisfies the project's scalabilits. maintainability, securis. and
performance regquirements. Students should then prepare o high-fevel
software architecture diagram showing the major components, their
mteractions, and data Mow wsing Draw o, Visoal Paradigm, | oeidchart,
or Microseft Visio, The compléted work should be ecompiled inis o PDE
file and uploaded o the GMIL Portal within the specified deadling

4 | Software Quality Engincering and Software Testing:
Theory fis:

An ohject-oriented snalysis and OOAD Methodology, Applications of the
anatysis and design process. Coding Standard and coding Cniidelines,
Code Review, Software Documentation, Test Driven Development
{TDD), Behavior-Driven Development (BDD), Testing, Software-
Testing Strategies, Unit Testing, Black-box Testing, White-box testing.
Integration Testing, System Testing, Selenium Testing.  Performance
Testing, Acceptance Tésting, Tesl Cases, Test Sufes Design, Testing
Conventional Application, Testing Object Oriented Applications, Testing
Web and Mobile Applications. Test Automation.

Pracifedl:

I i
| M, Apply coding standards ind coding  guidelines oo Student L b

Muonagement Systemn program and docuament the improvements
isinge M5 Word.
| 33, Perform @ code review Tor o Library Management Svaicm modubke
and prepare o review report  highlighting coding  1ssues and
r recommendations using M5 Word.

36, Prepare  software documentation  {Program  Description,  Inputs,
Crutputs, and User Guride) for o Hiospital Management System using
M3 Word.

37. Develop Unit Test Cases for the Login Module of an Online
Shopping Svstem using JUnitPy Test or MS Woerd

38, Design Black-box Test Cases using Equivalence Partitioning and
Boundary Value Analvsis for the Student Registration Form of a
Student Management System.

software Engmecning: Principles. Design, and Development = BET FCE 153329 aze Bof 17
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39, Perform While-box Testing using Sfalemeni Covernge Tor the
Password Validation Module of an Online Banking Sy stem, |

0, Pestarm Tntegration Testing for the Login and Dashboard Modules |
ol a Library Munagement System and document the results.

41, Pertorm Svstem Testing for an Online Food Ovdering . System by
preparing and executing a sysiens est reprl,

42, Automate the Login Process of an E-Commierce Website using
Sélenwom 1 WebDinver,

43. Prepare Acceptance Test Cases for the Course Registration Module
of an Cnlime Cowrse Resstraton Sy stem.

44, Desipn a Test Suite for the Online Railwiy Reservation System
covering fusctienal and non-fumetional requirements.

A5, Pertorm Performance Testing for a Hospital Management System
using an appropriate testing ool and record the ohservations.

46, Generale Tesl Cases Tor the Librarny Monagement System using
Githlub Copillod or ChatGPT, verily their correctness, refing them
manually, and document the improvements in M5 Word,

Evalwation Yetlod:

Sr. Evaluation Methods SEE | CCE
| Mo,
I Test Suite Design and Execution: 20

Students must design a complete test sute for
a given software application, execute the
selected 1est cases, document the expected
and actual results, prepane a summary. report,
and subimin the work as a PDF

z Crole Review amid Test Case Design: 10
Students muost select a mum-=projeet. perfornm a
eode  review  for one  module,  prepare
funchional  test  cases.  document  the

ahserintions ond fest resulis, ond submil the |
| etk g% i PO 1o the GMIL Ponal. |
| Total 20 | 10

Fxarmnirniiion Seyhe:

Test Suiie DesiEn and Execution (20 Marks)

The faculty will provide a software application or onge functional modole
such as o Librany Management Svstem, Student Management System,
Cinline Shopping System, or Hospital Management System. Students are
required 1o analvre the given module and prepare o comprehensive test
sute by designing approprinte test cases usimg suitable software testing
techniques, such os Black-box Testing., White-box: Testing, Boundary
Value Analvsis, or Equivalence Paitioning Students muss execute the

selected test cases. record the expected and acwal resulis, and determine

Software Engineering: Principles. Desizn, and Development — BETICE15329 - e W af 17
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| the passfail stas for eoch test case. Amv detects dentitied during | | |
festing should be documented oo stroctured bug report with appropriiie

severity and priority. Finally, stidents must prepare o summarn repon
describing the testing strategy . test excculwn results, identified delects, |
ond overnll software guality, The completed work should b compiled
it 4 single PDF file-and swhinil i

Code Review and Test Case Desion (10 Marks)

Each student must select o mini-project such as o Librar Managemen
System, Stodent Management System, Online Shopping Sssicm. o
Hospital Management System. Stodents are reguired o selegt one
lunctional module {eg., Lozin Begistration, Favment, or L ourse
Enrollment) und perform a code réview by checking eoding standards,
readability, naming conventions, and documentation. Based on the
reviewed module, students must design ot beast five functional 1est coses
using appropriate software testing technigues and document the e spected
and actunl results. Any identificd defects or improvement suggestions
should also be recorded oo structored report, The completed report
should be compiled imto p PDF Ble and uploaded 1o the GMIL Portal

3 Software Froject Management and Risk Managemeni:

Ihﬂul !IEEEL ':l

Definition, need of project management, charscteristics of sofiware
projects, project life cycle, roles and responsibilities of project manager.
Work Breakdown Structure (WBS),  scheduling, Ciantt  charty,
PERTACPM, identifyving project risks, Risk Projection, Risk Refmement,
risk categories, risk analysis. rsk  prioritization, sk mitigation,
monitoring and management. Risk Register, The RMMM PMlan, Agile
Project Management, Scrum Project Planning,

Prociical:

s . . 5
47. Prepare a Project Chanter for a Library  Management Sysiem I# H

including project objeatives. scope. stakcholders. and deliverables
using MS Word,

48, Create o Work Breakdovwn Struciure (WBS) Teran Online Shopping
Swvatem using Draw.io, Lucidehart, or PowerPoint,

49, Develop a Ganti Chart for 8 Hospital Management System project
showing project activities, durmtions, and dependencics using M35
Excel or Microsoft Project.

50, Draw o Ganit chart for a software project with the following
aelivities:

Reguirements Analysis (5 davs), Design (7 davs), Coding (10 davs),
Testing (6 dayvs), Deplovinent (2 davs).

Soltware Engimeermg: Principles. Design, and Development - BETHCETS329 o LG el
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S Construct o

PERT/CPM  Network  Dingram

lor @

Studeni

Munazement Sy stem and determine the crincal path usine M5 Excel

oo Dimiesy e

31, Construet o & PM network for the folbowing activities and determane:
Critical Path and Project Durition

Activily Predecessor | Duration {davs)
A - A
! - I i ﬂ - -:I. —_—
| L A 4
[ H B
E L .
| B.E 4

o Lising CPM, cabculate EST. EFT. LST, LFT. and Total
Flomt for each sctivity and identify the eritical aetivities.

= A project consists of the following activities with PERT
timie eshimates

o Lalculate the expected tme and vanonce for each activily
and find the eritical path,

Activity | Oplimistic (0 | Mosi Likely (M) | Pessimistic (%)
A 2 4 L]
B S 2 3
=l 3 T m
[ 4 fi I

o Diraw a PERT network diagram and detenmine the expected
progect completion time,

o [iiven a PERT network, calculate the probability of
completing the project within a specified deadline.

53, Identily ond classify propect nsks for an Online Food Ordenng
Systenn into technical, schedule, cost, and operational visks using M5
Waord,

54. Prepare a Risk Register for an E-Commerce System including rish
description. probability. impact. owner. and mitigation stmtegy using
M35 Excel.

55, Perform Risk Analysis and Prioritization for a Hospital Management
System using o Probability—Impact Matrix i M5 Excel.

56, Prepare an RMMM (Risk Mitigation, Monitoning. and Management )
Man for u Library Management System using MS Word,

57, Compare o Traditional  Project  Mamagemen  and  Agile  Projeet
Management [or an Onbine Shopping Svstem by preparing o
comparative report in MS Word,

58, Prepare a Project Schedule and Milestone Chart Tor a Hospital
Management System using M5 Excel or PowerPoint.

59, Prepare o Project Status Heport for an Online Course Registration
System summarzing completed tasks, pending activites, project
nsks. and mext spont poals using M5 Word. |

Software Enginecring: Principles, Design, and Development — BET 1CE 15329 .'
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fll, Prepare o Sprint Backlog and Sprint Plan for the first sprint of o
Student Management Svstem using Jirn or M5 Excel.

Fovmlumtion Maeilod:

SE, Evalwation Metlosds SEE | CCE |
L
I Work Breskdown Struciore (WEHES): 20

| | Students will teke the project topic given by
the faculty, break it inte major modulbes, and
further divide ezch module mio subiasks
ke U Design, Coding, Testing, and
Dicumentation, They must creste a clear
hierarchical WBS diagram using Draw.io,
PowerPomt, or Google Slides, showing the
project, modules, and subasks. The final
WEBS must be saved as o PDF.
Comparative Sty of  Project I
Management Technigues
Stidents  must  compare  two  project
management techniques (e.g.. Waterfall vs
Agile or Gantt Chart vs PERT/CPM),
prepare 4 -2 page report with overview,
(MRS ENS, COMparisan, and
recommendation, save it as a PDF, and
| upload to the GMILU portal,
Fotal 20 I

=¥

| Evamimnartion Stvle:

| Woork Breskdown Strocture (WHS) (20 Marks)
Students will receive a praject wpic from the faculty and must analyvee it |
o identify the major modules of the system. Each module should then be
hroken down it smialler subtasks such as U1 Design, Coding, Testing,
| and Documentation. Using tools like Draw,io, MS PowerPoint, or Google
- Slides, students must create a well-organized hicrarchical WBS diagram,
with the overall project at the top level, the main modules at the second
| fewvel, and the subtasks at the third bevel, The strocture should be logical,
cleardy labeled. and reflect proper project planning, with task assignments
added i required. Afier completing the WBS diagram, students must
eaport or save iLas a PDF and submir it before the exam time ends.

Comparative Stady of Project Management Technigues (10 Marks)
Students most  research any  two software  projeclt  management
lechniques—ior example, Waterfall vs Aeille/Serum or Gantt Chart vs

Software Engineering: Principles, Design, and Development — BETICE 15329 = 12af17
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PERT/C PM—using credible sources such as toxtbooks, reseanch pupers.
and reliable onbine articles, They are neguired o prepare a 1=2=page repant
that includes: |
. anovervies of each techniguee and how i1 works,
2 advantnges and dissdvantages of both fechniguis
3. g comparson Based on project s)oheduling. cost estimation, fisk |
s gement. and goalitge assorsmce, and
4. a recommendation explainmge s high weehnigque s imore sumable for
small, medivm. or large soltware projects. The Tinal report must be
compiled into a PRF file and uploaded to the GMIL portal.

Suggested Specification table with Marks { Theory j: 10

Dhistribution of Marks

| Revived Blowi s T asanamy b

e Remembrance | Understanding | """|F5'|'i|il..'i:lli11rl Analyze | Evaloate | Crene
B (R) (L (A) (N} (k) ()
""“ﬁmgﬂ 5% 5% g, | 59, L R

Mote: This specification table shall be treated as o general guideline Tor students and tegchers. 1 he
actual distribution of marks in the question paper may vane shightly from the above 1able

Course Ouicome:

Aflter learning the course, the students should be able to:
0Ol Apply software engmeering principles, SDLC models, Agile practices, and Al-assisted
development wols in software development

con Analyze, document, validate, and manage software requirements wsing  reguirement
| engineering technigues, SRS, and requirements traceahility

cos Design sofware architecture and UML models by applving software design prosciples and
. ohject-oriented design concepts.

COd Evaluate software quality using festing strategies; code review, and st aulomition
. technigues,

COs Plan and manage sofiware projects using pryect management and risk management
; methodologies.
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Instructional Method:

e course delivery method will depend upon the reguirement of content and needs of students. The
teacher. in addition o conventional weaching methods by black boand. may also use any tools such as
demonstration, role plas. Quie, bramstormmg, MUE's eic.

From the content 1% pcs are sugeested for Mhipped mode imstroction.

Studerts will pse supplementary resourdes such s onling videos, NPTELSWAY AR videos, e-
corses, Virtual Laboratory,

The miemal evaluation will be done on the bass of the Active Learming Assignment,

Practical Viva examinotion will be conducted at the end of semester for evaluation of performance of
studdents m the laboratory,

Reference Books:

(1] Software Engineening: A Practitioncr 's Approsch by Roger 5. Pressman, MeGiravw-Hill,

12] Fundamentals of Software Enginecnmg by Rajib Mall, Prentice Hall of India.

13]  Software Engmeerning 10e- lan Somimeryille. Pearson education Asia.

[4] Safrware Engincering & Testing — B B Agarwal, 5 P Tayal, M, Gupla, Joncs and Bartlet
Publishers. Firewal Media, An Impron of Laxmi Publications Py, Lid

[3] Software Engineering: An Enginecring Approach by James 5. Peters and Witold Pedrvez,
Wikey Indin.
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Suggested Assessment Guidelines:

Module-1: Introduction to Soltware Engineering and Agile Development

: Software Process Modeling and Agile Planwing (20 Marks)
Criteri Preseriptiog Maia'ks
' f.'urrt-::-r"F}I analyzes the given soliware ::ui'l'i-i'uu:in|1 an |
prepares a ¢lear, complete SO work fow with appropriate 5
phases and kogical Mo,
Accurately compares two software process models {epe
Waterlall, Spiml, Incremental. Prototvpe. Apile] based on 3 {
phases, advantages, limilations, and suitable applicitions
Creates a well-organieed Scrom Board  with Product
Backlog, Sprint Backlog, and task status (To Do, In Progress 5
Done]} appropriate w the selected applicmion.
Cienerates a concise Al-assisied project overview using
CritHub Copilot or ChatGPT, reviews the genernted content,
and submuts a well-organived. property formaned PDF
FEpOrT

Software Anabvsis &

S0 Waorklow

Sufivware Process Model
Lomparison

Serum Board
Preparation

Al-Assisted Project
verview & Report
Chality

Total M

Module-2: Requirements Engineering and Software Requirements Specification
 Software Requirements Specification (SHS) Preparation (20Marks)
 Criterin | Description | Marks

W = |
RN Correctly identifies stakeholders and analyvaes functional and |

Identificotion and . : ] : }
Anulvida non=functional requirements for the selected mini-project.

. Premaiee 8 wellstioctured | Softwate | Requirements |
SRS Preparation (IEEE 2 Fre e o s

Bt Specification (SRS) following the IEEE stndurd with all | 5
cssential sections, _ |

' Requirements Validates the SRS using an SRS checklist and prepares o |

Walsaikon and Requirements  Traceability  Mainx (RTM)  linking 5 5

Traceability reguirements appropriately

[ocument Presents o complete,  well-formaited, and  properly

{rganization and documented SRS report with clear organizmtion, consistency, 5

| Presentation and professional presentation

| Total 7
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Ma&ule- 3 Software Design, Architecture. and UML Modeling

Crlltrhl

Ieseription

| ECHMOLOGY

St Analy sis and
Elae Crase i raam

Corectly analyzes the piven system. dentifics petors and use
gases, ond prepares a complete Use Coase Ehagriom wsing

Class Diagram Design

L

Develops a well-structured Class Disgrom showing clsses,
attributes, methods. relationships, and appropriate vhject-
oriented design concepis.

Soguence and Activiy
Inagranis

Creates accurde  Sequence  and  Activity  Dhagrims

representing system ueractions and workflow with proper
LML notatons amd logical low,

Diagram Cusality and
Doscumestatinn

Diograms o 1.11m|_1-|-.:1-.,. properly labeled. well-organized,

pse standard UML  notations, ond  ane  professionally
presented in & single POF.

Total

L

)

o= ||

Module-4: Software Quality Engineering and Software Testing

— e

Test Suite Hﬂlgu anil Execution (20 Marks)

Criferia

Test Sunle Design

b —

Description

| Murks

Designs a comprehensive 1est suile with appropriae fest
cases coverng functional reguirements using suitable testing
technigues.

Test F?dﬁ:lltlﬂﬂ and
Resulis

Executes the selected test cases accuriely and records the |
expected resulis. actual results, and pass/fail statos.

Defiect Mdentification
| and Reporting

Identifies saltware defects, prepares o structured bug repont
with severity and  priority. and  sugpests  approprate
Fmprovements.

Summary Keport and
Documentation

L

Prepares a well-orgonized testng summimiry r..::rmﬁ with
complete documentation, proper formatting. and prolessional
presentation in 4 single POF

Software Engincering: Prnciples, Design, and Dey elopment - BETICE1532%
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Maodule-5: Software Project Management and Risk Management

Crterim

Project Analysis amd
Module

[ dentificution

"l’l--l.ll-k .ii-l'tﬂ.l:.dli'l'l-hl'l

 Work Breakdown Structure (WIS) 20 Marks)

Description

GV ARNMANIAR INSTITUTE OF TECH RO O

Marks

Comrectly analyvzes the given project and sdentifies magor modules
with approprite progect scope and deliverables.

Peevelops a clear hicrarchical WRS showing the prmyject, modules.

b [

Structure [ WBS) . iy 5
" tasks, and subtnsks with proper decompaosition.
Design
_ [Lowicall rnizes activities such as U Design, Coding, Testing.
Tisk Oreamization CRICELY 0TE i Hf . g_ =
iy Drocumentation, and other refovant subtasks with appropriate 5
andd Complereness
SEqUENCIng.
: WBS diagram is neat, rlv labeled, professionally formatted,
[ Diagram Quality and . ) S F : p_. he
s and submined ps & well-organized PDF using Draw.io, 5
Documentation L
PowerPomt, or Google Slides,
n Total | 20
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