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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt Al questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Why different process model is used in software development? Explain spiral model and
list out its advantages and disadvantages. [2+5]
2. Discuss about the importance and uses of software requirement document. Explain
feasibility and its types. [4+4]
3. Draw DFD level 0 and Tevel 1 of a web-app for online examination. Also list some
functional and non-functional requirements of this app. , [4+3}
4. Requirements engineering is the process of indentifying, eliciting, analyzing, specifying,
validating and managing the needs and expectations of stakeholders for a software
system. Justify with your own statements along with examples. [ 6]
5. What do you mean by software architectute? Differentiate repository model and layered
model with their advantages and disadvantages. [2+3+43]
6. Explain hard and soft real time system. What is the role of data acquisition system?
Explain with its architecture. [3+3]
7. What are the benefits and challenges associated with software reuse? How does
component-based software engineering differ from traditional software development
approaches? {4]
8 Differentiate between verification and validation. Explain software inspection
highlighting its importance in verification and vatidation. [2+6]
9. Differentiate between black box and white box fest case design approaches, What is the
difference between testing and debugging? [4]
10. What is CMMI? Explain different levels of CMML. 16]
11. Define SQA. Explain how formal Technical Review is conducted. [2+4]
12. What is CMMI? Explain different levels of CMML [6]
13. Define configuration management. Explain SCM activities. (4]
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. What is Software Development Lifé Cycle? Discuss the var-ious:: stages of thél_ waterfall

. Distinguish betwee_n" external and infernial software qualities alon_p;. with exahlples.

Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions. ' ' : L
The figures in'the margin indicate Full Marks,

Assume suitable data if necessary.

process model. What are its demerits? [2+3+2_]’

2
- Differentiate between correctness, reliability and robustness of a software. . [3+3]
3. Prepare use case diag'rams for the follqwing-projec_t: | o 521 -
An automated ticket issuing system sells bus tickets. When the user presses the bution, a
menu is displayed with potential destination along with a message to the user to select a
destiriation. Once a destination is selected, users are requesied to input their credit card.
 Its validity is checked, and the user is then requested to input their personal information,
When the credit transaction has been validated the ticked is issued, Suggest some non-
functional requirements as well, o I -
4. Develdp a Context diagram and Level 1 DFD for ah online Food ordering system, '_ : - [3+5]
5 Why architecture des'i'gn is iinportant in software de*_v_el'dpmenf?. Describe layered model | |
~with example. Differentiate between Thin and Fat client model client server architecture. [2+4+4}
6. Define real-time operating system. List out some important.characterisfics_ 'of'RTOS,- o {1+4]
7. Discuss the advantages and disadvantages of software reuse, How useful are application
- frameworks? B S L [5]
8. Is it possible to develop the entire _sdftwai'e just using software 'ngmpo_:nent_s? ‘Explain it _
with respect to CBSE process. - - e - o3
9. 'Differentiate between . Verification and Validation. Discuss the process of Software
~ Inspection along with the types of faults that can be uncovered through software
_inspection. . e L ' o [4+4]
10: Differentiate between system testing and integration testing, Discuss about COCOMO 81
model as a software metric. | o o - - [2+4]
11. Explain formal technical review process. Describe cyclometric complexity, - ' [4+3]
Define Version, Variants and Release with respect to _coﬁﬁgurat’ion rna.nagémént; o | f6].
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. Define Software Process Model. Differentiate Spiral model and Incremental model

highlighting their advantages and disadvantages. [2+6]

For better healthcare facilities in remote areas, Ministry of Health (MOH) launches
telemedicine project. Through this project expert doctor from central hospital can
examine patient in remote places through video conferencing. MOH propose to maintain
central server to hold all patient records and medical history. Also system should be able
to manage routine of doctors, appointmenis and follow ups, Assume that you are
technical lead of the project.

) List all the functional and non-functional requirements of the system. _
b) Draw DFD level 1. . [3+5]

. Draw context level DFD and use case diagram for the follbwing case. Suppose your

organization is going to develop a system for a restaurant. The system should let the
customer to make request for their order and pay for services. When customer requests
for an order, system records order of the system, save it into record and receives payment
from customer and save it into database and serve the order. The restsurant staffs recived
the sales forecast from the system and produce and store product if necessary. Details of
product should be stored on Inventory database. Also system makes payment to staffs
according to their working time/hour by checking on time cards database, Vendor should
receive order and payment from the system and provides foods. The payment to the
vendor should be stored on vendor database and details of the recive foods from vendor
should be stored on received items. [2+5]

What is system architecture? Explain its importance. Explain the pipe and filter
architecture and call return architecture in brief, [2+43+2+42]

5. Compare hard and soft real-time systems, What s a real-time operating system? = [2+2]

What is software reuse? What are the factors that should be consider during software
reuse? Explain about Commercial —off-shelf (COTS) product resue. [2+2+4]

Explain the processes for CBSE with reuse and CBSE for reuse with block diagrams. [4]

8. Differentiate between Verification and Validation. Discuss the process of Software

10.

il.

Inspection along with the types of faults that can be uncovered through sofiware
inspection. [5+5]
List various software cost estimation techniques. Explain cyclomatic compiexity as a
software metric. [3+3]

Explain formal technical review process. What are the differences between CMM and
ISO standards for software quality? {5+5]

Define Version, Variants and Release with respect to configuration management. Explain
vartous version naming approaches. [3+3]
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. What was the software crisis in the history of software engineering? Discuss the

advantages and disadvantages of waterfall model of software development. [3+4]

. Distinguish between user and system requirements. Why does an engineer ensure that

- functional and non-functional needs are in a requirement specification document? [2-+4]

. What is the importance of SRS document in Software development? Identify and

document functional as well as non functional requirements for “issuing book from
library™. ' ' [2+5]
Draw level O and level 1 DFD’s for an online shopping system. [3+5]

5. What are the different modular decomposition styles used during system design? What is

repository model in software architecture? Explain its advantages and disadvantages.  [4+3+2]

6. Define periodic and aperiodic stimuli in real time system. What are the different tasks to

be performed in real time design process? . ' [1+4]
7. Discuss about the advantages and disadvantages of software reuse. What is COTS

integration? : [5+1]
8. What are software components? Explain with examples their interfaces. . [3+3]
9. What is software inspection? Explain. Distinguish between verification and validation,  [5+2]
10. What distinguishes black box testing from white box testing? Are both necessary for

software testing, or is just one sufficient? Justify with a few suitable examples. f5+3]
11. What is Software Quality Assurance (SQA)? Discuss all the levels of CMML. [2+5]
12. Define Version, Variants and Release with respect to configuration management, (4}
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What are typical software characteristics? Discuss spiral model of software development

in brief. ’ [3+5]
Prepare a list of functional requirements, level -0 and level -1 DFD for the following
project:

An automated ticket issuing system sells bus tickets. When the user presses the button, a

menu is displayed with potential destination along with a message to the user to select a

destination. Once a destination is selected, users are requested to input their credit card.
Its validity is checked and the user is then requested to input their personal information.

When the credit transaction has been validated, the ticked is issued. [3+2+3]
What is the purpose of use case diagrams? Construct use case diagrams and context level
diagram for a library management systern. [24+4+2]
4. Differentiate between thin client and thick client model. Describe layered architecture for
software. [3+5]
5. Define real-time operating system. List out some important characteristics of RTOS. [1+3]
6. What are the pros and cons of software reuse? What factors need to be taken care while
software reuse planning? [5+2]
7. What are the components and component-based software engineering? What are the
advantages and disadvantages of using components? [2+3]
8. Bxplain software inspections and formal methods. Explain the V-model for test-based
software development. [4+6]
9, What is the purpose of using different COCOMO models? Explain the COCOMO model
in cost estimation of the software. [2+4]
10 Differentiate between SO and CMMI standards for software quality. What are formal
technical reviews? Discuss all the levels of CMMIL [3+5+2]
11. What is software configuration management and why is it important? How could you do
change management systematically in software projects? ' [2-+4]
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What is software crisis‘? Brieﬂy exp]ain the qualities of a good software. - : [3+4] '.
What is a software process model? Explain how both the waterfall model and prototypmg
model of software process can be accommodated in spiral process model? - [2+6]

A restaurant uses an mformatlon system that takes customer orders sends the order to the
kitchen, monitors the goods sold and mventory and generates reports for management.

a) List functional and non-finctional requirements for this system. - ' N 1
b) Develop DFD leve] 0 and level 1 for above scenario. - S o [3+3] -
What do you understand by control styles in archltec‘aual de51gn‘? Explain call Iefercnce
architecture with sul’fable example. S T2+4]
Differ ent1 ate real-time software and other software Explain data acquisition systém. [2+3]
What are the beneﬁls and problems of soﬁware reuse'?’ ‘What factors need to be taken care
for software reuse planning? _ - _ [3+4]
Compare validation and verification. Explam software inspection process. Explain unit
test, integration test and system test. - : L - [4+443]
Define regression tf:s‘unU Explam cyclomatlc complexuy as a software metric. [2+3]

_ What is software reliability and how can we measure it? Bueﬂy explam CMM and its, .
different levels. _ _ o _ . [445]
Write short notes on: . ' o o [3x3] -

10.

¢) COTSreuse

a) CBSE (Component Based software Engmeermg)

b) Version and Release Management
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- and disadvantages of software reuse? S
What are the benefits of CBSE? What are software components? Explain with symbols

10.

11,

. " Define software. List the typical soﬂwdré_’;. ;

.- development? Explain multi-tier architecture

~List the different levels in which sc&ﬂware'r‘réu__ls_'cfjr'x‘:_i'ay_ be possible. What are the advantages

- What is COCOMO? What are the different types of COCOMO models proposed? What

Candidates are required o give their answers in their own words as far as practicable.
Attempt All questions. R :

The figures in the margin indicate Full Marks. "

Assume suitable data if necessary. T

t i_istics? Justify this statement “software

doesn’t wear out”. _ _ [1+3+4]
- What do you mean by software requirem ent? Explain requirement engineering
process in detail, ' ' [2+6]

. Draw use case diagram for a system ilh"ljs'ﬁ"af;ngﬂr the interactions between a doctor, who

sees patients and prescribes him medici_r__lé_.a_i__jl___&__l__';_;lt'géatlnents. List some functional and non-
functional requirements in this case, e '

What is software architecture? Whyarchltecture is important to drive software
'ﬂ;;‘example. [2+2+4]

e system. What is a data acquisition

[5+3]

]jistin_guish between a real time and ndﬁ i

system? ' [2+2]

[53+4]

for components, [2+3]

Differentiate between verification and vali_datipﬁ_._EXp_lain how and why the V-mode]
emphasis software V and V. Discuss various hierarchical level of testing. [2-+4-+4]

r+3+2]

Explain formal technical review process. Explain how CMMI model is used to evaluate
the maturity of a software development. o : - [5+5]

is the problem with using lines of code?

What is the difference between version and variant of a system? Deseribe change
management process in sofiware engineering. [2+4]
' T
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1. What is software ctisis? What are typical software characteristics? f4-+3}

N

Laa

Explain the Prototyping model of software development. What are its advanfages and
disadvantages?

Study the nasration for 2 fide sharing system and prepare analysis and design models as
specified below:

Real-time ridesharing is & service that arranges one-time shared rides on very short notice.
Vehicle owners register to the system as Service Provider and customers register as
Service Seeker. The vehicle registration can be done for motorbike and car only. This
type of service makes use following technotogical advances:

.GPS navigation devices 10 determine a driver’s route and arrange the shared ride

[5+21

_Smartphones for a sraveler to request a ride from wherever they happen to be

These elements ar coordinated through a mobile application, which can instantaneously
handle the driver payments and match using an optimization algorithm. When 2 gecker
needs ride, he/she opens the mobile app which automatically tracks histher tocation and
marks as pick-up point. Qeeker sets the drop-off point using map. Secker can also search
the location and set hither drop-off point. The system calenlates the estimated fare and
secker needs to confirm the ride. System scarches the near by service provides and
displays the information about the provider including the vehicle number and mobile
number. Once the service provider picks the seeker, system tracks the route followed and
calculates the fare once they reach to the drop-off point. Seeker may pay in cash or other
electronic platform like e-sewa. Qeeker can provide the feed back about his/her ride and

can also view the ride history.

a) List functional and non-functional requirements for the system. (5}
b) Draw Level 0 DFDB. : [3]
¢) Draw Level 1 DFD. (5}
4. Describe software architecture. Explain Client-Sexver architecture and its importance. [3+4}
5. What is the role of data acquisition system? Explain the difference between hard and soft

real time system. [2+31
6. What are the main problems with software reuse? List key factors that should be

considered for reusing software components. [3-+3]
7. Differentiate between verification and validation. What are the types of the fanlts that can

be uncovered by software ingpection? Differentiate between black-box testing and white-

box testing. ' [3+2+5]
8. What is component composition? Briefly explain the use of COCOMO model. [2+3]
9. Explain different levels of CMML. | {51
10. What is ETR? How is Formal T echnical Review (FTR) performed? {2+5]
11. White short notes ont [4x2}

a) Modular decomposttion styles
bh) Need of software configuration management
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What do you mean by requirement elicitation and analysis? List the characteristics,
advantages and disadvantages of Incremental Development Model. [4+6]

Tn a particular college, a sports week needs to be organized you have been assigned arole
of business analyst to design a DFD diagram for the whole system. Assuming the
activities such as online registration, student council, form. filt up, sport event venue and
time, score card, Tules and regulations, card system and prize distribution. [3+5+2]

) Prepare the list of process and agents.
b) Draw the DFD up to level 1.

i ¢) Distinguish between fumctional and non-functional requirements.
. Why is architectural design really important? What are the different types of control

styles used by software engineers in designing the architectures? Explain in detail. [2+6]

- Differentiate between hard real time system and soft real time system. Outline real time
. system design process. '

[2+3]
Justify the statement "Advantages of reuse are lower Costs, fagter software development

and lower risks.”" What is a design pattern? [3+2]
What is a component? Explain the component based software engineering (CBSE)
process in brief.

Differentiate verification and validation. Write different types of fault that can be
determined from inspection. 51
Explain the V-model for software development process. Distinguish between alpha and

[2+4]

beta testing. [5+2]
Explain the cocomo model for software cost estimation. 5]
a) Define SQA. What are the main objectives of Formal Technical Reviews? {2+3]
b) Define term software reliability. Explain how CMM  encourages continuous
improvement of software process. : [2-+4]
Write short notes on: [4%2]

a) SEI Capability Maturity Model
b) Software version, variant and release
Aok
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1. a) Define software crisis. How can you say that there was software crisis in late 60s? [5]
b) Explain incremental model. Writes its advantages and disadvantages. [4+3]
2. DFD level-0 and DFD level-1 for the case study given below. [3+5]

A travel agency wants an Airline Ticketing System to be developed for the office so that
user can easily book flight tickets from anywhere. First of all, the customer enters the
destination and data for the flight. After that, the system displays the available airlines for

-the same along with route or available time which is provided by the airlines company.

Now the customer selects the airline which he/she finds appropriate where he/she can either
book the ticket or confirm the ticket. The customer pays the ticket charge either via e-sewa
or transferring the amount to the agency's bank account directly. The customer has to
provide the valid email address to get the notification of booking or ticket confirmation.

."a) What is software design architecture and what is its significance in software

_ en_gineering? _ : _ [2+3]

5. Briefly describe advantages and disadvantages of software reuse. Whatiis COTS reuse? . [4+2]
6. “What -are the ‘different factors to -be -considered before: reusing software-.components.

11.

© gy What aré the ‘common ‘modular. decomposition :styles used -in -architectural :design?.

Explain. [5]

How is a real-time software different from other software? What is a data’ acquisition

system? [2+3]

Explain. : . ' . {51
-What .is verification and validati_on? Explain their difference. Why is verification and
validation planning necessary in software engineering? ' [3+2]

Write about stub. and driver tésting.’ Differentiate between white box and black box
testing. _ S [3+3]

Describe Cyclomatic Complexity as a software testing metrics, Use the concept of
Halstead's metrics to compute the program length, program vocabulary, program volume,
potential volume, program level, programming effort and time for the following code. f2+4]
Intx,y,z; - o
z=0,
while (x> 0)
{

Z¥ZtYy;

x=x-1;

}

 printf"%d" z);
10,

a) What do you mean by Formal Technical Review (FTR)? How is a formal technical
review conducted? ' : [2+4]

b) Describe software reliability an SQA. ' [3+3}

Describe configuration management planning, [5]
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What factors have contributed to the making of the present software crisis? Suggest the

possible sokutions to the present software crisis?

Why it is so difficult to gain a clear understanding of what the customer wants? Describe
the guidelines for the requirement elicitation process with suitable examples.

Suppose a travel and tour agency needs a software for automating its book keeping
activities. The set of activities to be automated are rather simple and are at present being
carried out manmally. The travel agency had indicated that it is unsure about the type of
user interface which would be suitable for its employees and its customers. Would it be
proper for a development team to use the spiral model for developing this software?

- Justify.

A company needs to develop a time Management system (TMS) for its executives. The
sofiware should let the executives register their daily appointment schedules. The
information te be stored includes person (s) with whom meeting is arranged, venue, the
time and duration of the mecting, and the purpose. When a meeting involving many

- executives needs to be organised, the system should automatically find a conimon siot in

the diaries of the concerned exccutives, and arrange a meeting at that time. It should also
inform the concerned executives about the scheduled meeting through e-mail. If no
common siof is available, TMS should help the secretary to rearrange the appoiniments of
{he executives in consultation with the concemned executives for making room for a
common slot. To help the executives check their schedules for a particular day the systcm
should: have a very easy-to-use graphical interface. Since the exeeutives and the
seoretaries have their own desktop computers, the time management software should be
able to serve several remote requests simultaneously. Many of the executives are relative
novices in computer usage. Everyday morning the time management software should
e-mail every executive his appointments for the day. Besides registering their
appointments and meetings, the executives might mark periods for which they plan to be
on leave. Also, executives might plan out the important jobs they need to do on any day at
different hours and post it in their daily list of engagements. Other features to be
supported by the TMS are the following~TMS should be able to provide several types of
statistics such as which executive spent how much time on meetings. For which project
how many meetings were organised for what duration and how many man-hours were
devoted 1o it. Also, it should be able to display for any given period of time the fraction of
time that on the average each executive spent on mestings.

a) List out all functional and non-functional requircments of the Time Management

System.

b) Draw a labelled DFD for the following Time Management Software (TMS). Clearly
show the context diagram and its hierarchical decompositions up to level 2.

[3+3]

[3+4]

[6]

(6]
(6]



10.

Why is it necessary to design the system architecture before specifications are written?
Explain the different methods of modular decompaositions with suitable examples.

What are the major technical and non-technical factors that hinder softwarc reuse? Do
you suggest to reuse much software and, if not, why not?

Develop a complete test strate gy for the Time Management System (Q.N.4). Document it
in a Test Specification. ' ' _

What are the importance of quality management in Software Development? Explain
about staged CMMI Model,

What is COCOMO? Calculate COCOMO effort, development time in calendar month,

average staffing and productivity for the software construction process of Q.N.4. State
your assumptions if necessary.

Write short hotes on;

a} Real Time Operatin g System Vs. Non-real Time Operating System
b} Verification Vs. Validation

c) CBSE Process

d) Formal Technical Review

Aok
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1. a) “Walking on water and developing software from specification are easy if both are
- frozen”. Justify this statement. [51

b) Assume that you are the technical manager of software development organization. A

client approached for a software solution. The problem stated by client have
uncertainties which lead to loss if not planned and solved” ‘Which model do you.
suggest for his project? Justify. Explain that model with its pros and cons. 5]

2. &) What is requirement engineering? Explain its steps. 4

"“b) For better healtheare facilities in remote areas, Ministry of Health (MOH) launches

- Telemedicige project. Through this project expert doctor from central hospital can
_examine patient in remote places through video conferencing. MOH propose to
maifitain central server to hold all patient records and medical history. Also system
should able to manage routine of doctors, appointments and follow ups. Assume that
you are techmical lead of this project, answer the following questions.

(i) list out ald fimetional and non-functional requirement of the systems {6]
(1) Make project Feasibility Report (6]

3. A customer presents a cheque fo a clerk. The clerk checks a database containing all
account numbers and make sure whether the account number in the cheque is valid,
whether adequate balance is there in the account to pay the cheque and whether the
signature is authentic. Having done these the clerk gives the customer d token. The clerk
also debits the custemer account by an amount specified on the cheque. If the cash cannot
be paid due to an error on the cheque, the cheque is returned. The token number is
returned on the top of the cheque and it is passed on to the cashier. The cashier calls out
the token number and the customer go to cash counter with the token. The cashier checks

the token number, takes customer sigpature, pays cash, enter cash paid in a database
called daybook and files the cheque.

Prepare physical and logical DFD. (8]
4. What are software quality measures? Explain in details about staged CMMI model. [2+6]
5. a) Discuss the differences between verification and validation. (4}
b) Compare and Contrast [4]

(i} Unit testing and Inte gration testing
(i) Alpha testing and beta testing



6. a) An application has following: 10 low external inputs, 8 high external outputs, 13
logical files, 17 interface files, 11 average external inquires and complexity
adjusiment factor of 1.10. What are the unadjusted and adjusted function point
counts?

b) Explain component-based software engineering (CBSE) process.

7. What is COCOMO? Using standard method, estimate cost of software construction

- process of Q.N.3. State your assumption clearly before calculating the cost estimate,
8. Write short notes on followings:

a) Distributed Object architecture

b) Modular decomposition

¢) Hard and soft real time system

d} Formal Technical Review and Inspection for QC

ok

[3]
(5]

8
[3x4]
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Aggume cuitible data if Wedessorye ¢

Mahanpur Nagarpalika is planning to develop new system for Toutists with all the details
of their monumental structures, tourist attraction places and also cultural programs
offering restaurants within the municipality. They have also plan to integrate entry tickets
booking and purchasing through web as well as through app similar as the online movie
ticket purchasing. Imagine you are one of the software engineer working on the project.
With clear staternent of your assumptions on the system environment and specifications

about the system, prepare the followings:

i) The list of system quality attributes including both functional and non-functional

requirement of the systems.

i) Complete data models with illustrative model diagram.

a) Explain how sofiware cost estimation is done using function point oriented and object

point oriented methods.

~ b) Whatis software crisis? Explain with the help of example?

':..h

architecture with example.

Explain CMMI model to evaluate the maturity of a software development.

a) What are the henefits and problem of software reuse? What factors need to be taken

care of while software reuse planning?

b) What are software quality measures? Why SQA is important? Explain.

a) What is sofpnare verification? Clarify its role in ensuring the correciness of software

- implemengdiion.}

b Cascasl obh oo Rlagk Box and Whi yin V

Compac e Bhitrog 0X an ite box testing in V and V process.
- ' % .ﬁ_{fﬁg(

Write j\l}ortln%tes on:

e PP o & e
i) Requir%ﬁ& gmgaﬁo;&@lﬁ analysis
if)y COCOMC d the variants

iii) Moduldi@agomposition styles

iv) Pattern gengrator
Compare the following:

1) Client-server versus distributed object architecture
i) User requirements versus system requirements

iii} Change management versus version nianagement
iv) Process model versus data model

L 4

Why architecture is important to drive software development? Explain 2 tier and 3 tier

[6]
{6}

(5]
5]

[3+3]
(8]
{51
(5]
{5]

(5]
[3x4]

[43]
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Candidates are required to give their answers in thelr own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Supermandn Maha Nagarpalika is planning to introduce public transportation system with
GPS based online vehicle tracking and smart card based payment system. Imagine, you
are one of the software engineer working on that project. With clear statement of your

assumptions on the system environment and specifications about the system, prepare the
followings:

1) The project Feasibility report (6]
1) Complete process models including context and two DFDs of level 2. [2+2+2]
What are the characteristics of good software? Explain waterfall model for software

development. Also justify why this model is not suitable when we need to deliver
important functionatities of software in.short time period. - [2+2+2]

a) "Component based software engineering is a reuse-based approach to defining and
- implementing loosely coupled components into system.” Justify the statement. [4]

b) Explain why it may be necéssary to design the system architecture before
- specification are written? Explain in detail about distributed object architecture with

suitable example? [3+3]
How do CMM standard differ from that of ISO standards? Explain in detail about all the
levels in CMM? [4+4]
a) What are the good and bad aspects of LOC and FP based estimation models? - [5]
b} What makes the client fat or thin? Explain from model perspective. (3]
Explain alpha testing and beta testing of your software product? Prepare a checklist for
software code inspection. [6+4]
Write short notes: : | [3x4].

1} Adaptor components for components integration
i) Software version, variant and release

iti) Requirements discovery through prototyping

iv) SQA plan '

Compare the following: | [3x4]

i) Baselines versus Codeline in configuration management
i) Unit testing versus integration testing

111} Inspection versus review in software quality management

iv) Real-time versus batch operating system

& deok
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. Compare and contrast: (a) alpha and beta testing (b) black box and white box testing (c)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is software crisis and what is its reason? Descnbe evolutionary model, in brief, =
exp]auung how it reduces crisis problem. ' [8]

Tna particular school, there are various departments. There are various instructors and are
having direct employment from corresponding departments. Students are admitted to
school and later they choose their subject study program offered through various
departments. The instructors are assigned for particular subject teaching task. Each
department has a HOD 1io coordinate to ovefall activities, including class and iab
scheduling processes. Students have to seat. in for semester end exams as a final
_evaluation process. Assessment with NQ' status students are NOT allowed for final

“ .. exam. At least after 8 semesters of such final evaluations, students with clearance form
S department including HOD approval, students become ready for graduation". e

Now answer the followings. o {5+ 5] '

i)- Prepare the list of processes and agents

. ii) . Draw the DFD for graduation and associated processes

iif) Depict the relationship between instructor, HOD and Department
Differentiate between thin client model and thick client model Describe mult1processor

architecture for software. - [3+5]

a) Explain the role of real-time operating system. ' [6]

b) Justify the statement "Advantages of reuse are lower costs, faster software
development and lower risks." [4]

unit and integration testing,

Give a suitable definition of software quality and briefly describe the rationale for your

definition. Explain with quality attributes for software. [2+3+3]
What is the difference between version and release? Explain why we need Software
Configuration Management (SCM). - * [2+4]

.. "Validation examines.the dynamic behavior of software system". Explain this with an
example. _ [3]
Write short noteson: - . 14x3]
i) COCOMO | |

ii) Component based software engiﬁeering
ili) Non-functional requirements
# k%
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. What do you mean by . profotype? What are the risks if the prototyping becomes o
- uncontrolled? Explain RAD in brief, ' A [143+3]
2. 'Briefly discuss all the activities to be carried out in problem definition and feasibility e
analysis. ' _ _ : (61
3. Draw TWO DFD diagrams for simple e-commerce site based order processing system.
- Assume all necessary and required specifications on your own and state them clearly first.[2+4-+4]

4. Explain how is real time OS and sofiware different ﬁt_)m non-real time O8S and software? 6]

' .---._Iﬁi--"theoryg_-fonnal 'vefiﬁcation could be automated if the original speciﬁcaﬁdn is stated _
completely and precisely. Why. is this hard-to achieve in practice? Explain. - 18]

6 The CMM rates software companies -according to how well they iden{ify and manage
~= - their software processes onto the 5 different levels. Explain any three out of these five
levels. What advantages are there fora company to.move up to the top level? . {8]

7. Lines of code (LOC) and function point.counts {FPC) are two measures of the size of a
"o system. Explain advantages and disadvantages of nsing these two metrics for measuring

systerqs. : [3+3]

8. Mention the situations in which the software reuse is recommended. What do you mean
by design pattern? : {4+2]

9. What are the reasons behind the modern tendency toward the use of Component based

Software Engineering? ' 15]
10. What are the main objectives of configuration management and version control? What is
. code line and baseline inversion management? - | [3+3}
11. Compare the followings: ) S . - [3x4]

i) Black-hole vs. miracle in DED

if) Consistency vs. completeness in requirements engineering
iii) Traceability vs. Adaptability in reviewing steps

iv) Alpha vs. Beta testing

Fdk
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 What is a behavior model? .How does it differentiate from data model of the same _
o ' ' - [3+3+2)

- How many levels are there in: CMM?-Explain in detail about all the levels. -~ o [2+5]
. Why software quality standards are needed? What are the ‘metrics for software pfoj ect

Candidates are required to give their answers in their own words as far as practiéable.

Attemprt AU questions.
The figures in the margin indicate Fall Marks.
Assume suitable data if necessary.

What are typical software charadteristi’cs? What. do you mean by sofiware crisis?
Elaborate. o o X

‘What are the reasons for software runways? Explain how both the waterfall model of the
software process and prototyping model can be accommodated in the spiral process
model. - ' ' [2+6]

system? Explain with examples and model. . -«

‘size 'éstimaﬁbn? Discuss cyclomatic complexity with suitable example, © o [24343]
Compare and contrast Verification with Validation, What do you mean by critical

| -« systems? How ‘does I'partit'i'oning ~augments  in V and V process? ‘Explain - with
“Survival of the fittest" iS"vé_Llid-to Software industry in today's con{p'eﬁtive marke;t}__ o

8]

" Explain the statement in the context of issues modern software configuration management -
- must address nowadays. R o ' L -

Differentiate between functional testing and structural testing. A. web enabled sfyst_ém w1th

o robust back-end database estimated to be of about 200 KLOC when complete.
Assuming the system will work in semidetached mode; calculate the effort required per -

- month, the development time, average number of staff required and he productivity rate.

i) Client server vs Distributed object architecture <

Consider COCOMO-2 for reference. ~ ~ | [543]
| - | [3x5]

Compare the following: - |

ii) Real time vs Non-real time operating system
iii) Walk through vs Inspection in testing process
LEEN
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cétegorles Sel~F1 Classmal and Romanttc and' laces the rder
‘- sqpposed to: be.able to -make online payment using: his. hank: detall

Why it is so dlfﬁcult 10" gam .a clear ut _lerstan' . g 0

Rea.d the case mentlened hereunder eareﬁilly and:

- ) wrltteri' Explam chent-server archxtecture with appropriate. examp}e‘__ o

Candidates are required to glve thelr answers m thelr own' werds as far as practlcable
Attempt All questions. = PR o o
The figures in the margin indi

'Assume surmbte dar

hat:the customer wants’? What are the o

guldelmes for the requlrement elicitation process‘? [4+4]:

; Explaln details about current model of software process Expiam why the waterfall model of

- the software process is not an accurate reﬂectlon of software development actrvnt:tes ' [4+4] :
o R [5_+3] S

saction he is; expected to recewe eonﬁrmahon through hJS e,-matl -
Swhy-it may be necessary; o -design the system arohttecmre befor Sp

5, How do realtime software. and operiting 'sys “differ” fror
e operatmg system‘? Desertbe Data AchIlSlt!Oll Sy tem., [4+4]".
6. What are the benef ts. of CBSE‘? How elosely 'code generatlo feature of ca ! ,
' '-assoeaatedthh CBSE? Explam ' e
.- How does : the SEI -CMM ensure quahty aspeets of any complex soft 'are undet R
Lo development‘? Wha_::are"the dlfferences between 150 and CM’M’ - L [4+3}_I_._' P
8 _What is COCOMO‘? Calcitlate’ COCOMO effort development ttme in calendar ‘month,
' average statﬁng and produetmty for prOJect of appllcatlon program that is esttmated to be S
49200 lines of code. . = _ A o ;._ [3+5] SRR
9, Establish the chronology”aniong component release unit and mtegratzen testmg AISo wnte :
distinctive notes on their testing, | S L [3+4} -
10. Write short notes on: L - o - o C %3]

-a) Software Requzrement Spectﬁeatlons (SRS)
b) Generator based reuse
¢} Change management,

o . whkE
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Assume suitable data if necessary.

Explain why the waterfall model of software development is not an acourate reﬂectlon of

software development activities. Explain better alternative model.

Give your view on requirement engineering and requirement spec1ﬁcatlon

What is behavior modeling in systems analysis process? [llustrate with a sample model
diagram of any web-based transaction portal system.

Explain the versioning process in the context of configuration management with all the
associated components.

- qu‘ir the modular decomposition concept is practiced in system design processes?

te \mth your own example of a second level DFD.

Whai spemﬁc considerations are to be made whxle de31gnmg typical software to be
operated in real time environment? Explain. : ,

. Prepare a brief notes on design pattern with staternent of their benefits.

. What'is verification planning? Why such planning is required? What are the different

S+ steps Snvolved in it? Explain.

10.
11.

What is exception and error testing in the context of system implementation?
What is COCOMO? Ilustrate the calculation with an appropriate example.
Write Short notes on: (any three)

a) Software testing metrics
by CMM level

¢) Statistical quality assurance
d) CBSE

wdk

{10]
[10]

5]
(51
[4.+6]

[5]
(51

[8]
[5]
18]
[4x3]
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. What are the different processes for requirements gathering? Explain at least three
different methods and also prepare 2 comparative chart of with their pros and cons of
each. : ' ' [3+4.5+2.5]

2. What are the major components of any feasibility study report? Explain with examples.
The candidate matrix with recommendation in a feasibility report is considered as a

[a—)

standard, justify with reason, _ {7+3]
3. Explain in detail on CMMI levels, | ' [10]
- -Explain why software reliability is important. Give two examples of worst case disaster
due to-software faiture. S R S [10]
"3, Discuss the ‘difference- between verification and validation. Z-W'haf;'is- the .-_d’ifﬁermce
.. between alphas of beta testing? - IR AU ' (i0]
"6. Write short notes"On:i-(any'four) S - o [541
' a) Clean room‘:engincering | ' -
- b) "Risk Analysis -
~ ¢} 'Black box testing
d) Object oriented analysis -
€) Software quality assurance _ _
7. Describe different types of software maintenance, _ - 1 0]

LE L
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What makes the software development process a complex? The simple man-month
measurement and additional workers assignment for delayed project does not work in
software project, why? Explain in detail.

What are the different techniques used for requirements gathering and analysis? Explain
any three methods in detail.

If the principle jobs of Software Engineering are to write codes and programs then why
do such engineering need CASE tools? What are the benefits of using CASE tools?

In order to schedule the classes, a famous engineering school, Mero College of
Engineering (MCE) in Dauramandu, needs to know about courses that can be offered,
instructors and their availability, audio/visual equipment requirements for particular
courses, and class rooms. From the list of courses, the courses that can be scheduled are

“selected in the scheduling process. For each of these courses, one of more classes are

- scheduled, which are called sections of the same class. The problem of schedulers is to

assigniclasses to instructors, rooms and time slots. The schedulers are constrained by the

" reality that'(a) some courses cannot conflict because many students take them during the

10.

1.

same semester, (b) instructors carmot be in two places at the same time, (c) rooms cannot

be double-booked. Construct a system level data model following the above details of

class scheduling process with clear statement reasonable assumptions that you have made.

' The Capability Maturity Model (CMM) rates software companies according to how well

they identity and manage their software processes. Present the list of five different levels
of the model and explain any two in detail. What advantages are there for a company fo
move up to the top level?

Why software verification is essential before launching any system? Write a brief note on
verification. Differentiate between verification and validation.

[7]

7]

(7]

[7]

5]

What is Equivalence partitioning? Explain with an example of checking for a campus

student toll number entry like 674211, where 67 is year 2067, 4 is for Electronics
engineering (there are 1-to-7 different engineering programs) and next 2 is the section id,
which canrange from 1-t0-9 and last two digits are roll call that may range from 1-to-48.

Why unit test is not enough in the system verification process for a complex system,
which consists of multiple and interacting units. Write in brief, what other types of tests
are required? '

Explain the various control style used in architectural design.

Provided a brief comparison of the following:

a) Multiprocessor architecture versus Client-Server architecture
b) Reuse Framework versus patiern Generator
¢) DBMS versus data acquisition system

Write short notes on:

a) Component Based Design __
b) Software Quality Assurance plan

¢} Release Management
. . gk

5}

{81
(6]
[3x4]

[3x3]
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Candidates are required to give their answers in their own words ag far as practicable.
Attempr 48 questions.

The figures in the margin indicate Full Marks,

Assume suitable dato if necessary,

What is the purpose of going through feasibility study? List out the various types of
feasibility to be studied and explain any two types in detail, o

Why the Software Requirement Specification (SRS) document is required during the
system development phases? How could you justify ihe extra efforts and resources being
used in this specification detailing at the early stage, which outweigh the resource and
efforts required to meet the obscures specification later? -

Differentiate function and nonfunctional requirement used during  requirernent
engineering process,

Bhrantipur Book Store is popular among engineering students within the city of
Bandhapur, as they have good reputation of making available of the reference books very
efficiently through their books mventory system. Their reputation is mainly because of
their close coordination with engineering schools. The various departments submit initial
data about courses, Instructors, textbooks and projected enrollments to the book store on a

= .refé_rence-’.boqk,_.ma_st_er 'list.'..-Ihe;-_bﬂok_-.-s-tore.zth:en-.\.generates- a purchase order, which-is sent

" Following the details of the book order, inventory:and- sales pr'ocess.es::-prépare a system

= . tor publishing companies ‘that-supplies’ the books. Book orders arrive. at the bookstore
- accompanied by -a- packing . stip, . which’ is- checked - and verified by -the receiving’
.- departments of engineering ._s'__ch_q%ls_..-mienlthey pay for -_.-the-ubgé_s,_}gs,: the students are-given -

a salés receipt. :

- level-process (behavior) model diagram for above scenario with cleay ‘statement of any
- assumptions that you have made, _ ' I

10.

11,

What are the different characteristics of the systems at the different levels of Capability
Maturity Model Integration (CMMI)? Explain the two top levels of integration models
and relate how well these models are effective n managing their software processes.

What is the fundamental difference between a black-box test and white-box test? Explain
with appropriate examples of software test.

What is the fundamental difference between an alpha versus beta test? Explain about their
importance in software development process.

What is the role of reference architectures in the process of system design? Justify with
example,

Provide a brief comparison of the followings:

a) Distributed Object versus Multiprocessor architecture

b} Application Framework versus Component Reuse

¢} General O8 versus Real-time OS

Write short notes on:

- a) Software Quality Assurance

- b} Version control
¢} Version and Release management

L

[7]

(7]

(7]

[7]

(71

[5]

[3]
(81
[6]
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