Unit - II
Software Project management: project Planning, estimation, Software requirements
and specification: gathering, analysis, specification, characteristics, organization.

SOFTWARE PROJECT MANAGEMENT AND IT'S ACTIVITIES
SOFTWARE PROJECT MANAGEMENT:

>

>

Good project management can’t guarantee success, but poor management on significant projects always leads to
failure.

A project is well-defined task, which is a collection of several operations done in order to achieve a goal (for
example, software development and delivery).

A Project can be characterized as:

v Every project may has a unique and distinct goal.

v Project is not routine activity or day-to-day operations.

v Project comes with a start time and end time.

v Project ends when its goal is achieved hence it is a temporary phase in the lifetime of an organization.

v" Project needs adequate resources in terms of time, manpower, finance, material and knowledge-bank.

SOFTWARE PROJECT

>

>

A Software Project is the complete procedure of software development from requirement gathering to testing
and maintenance, carried out according to the execution methodologies, in a specified period of time to achieve
intended software product.
Software projects have several properties that make them very different to other kinds of engineering project.
The product is intangible (unable to be touched; not having physical presence)
v 1t’s hard to claim a bridge is 90% complete if there is not 90% of the bridge there. It is easy to claim that a
software project is 90% complete, even if there are no visible outcomes.
We don’t have much experience.
v' Software engineering is a new discipline, and so we simply don’t have much understanding of how to
engineer large scale software projects.
Large software projects are often “bespoke” (made for a particular customer or user)
v' Most large software systems are one-off, with experience gained in one project being of little help in
another.

The technology changes very quickly
v" Most large software projects employ new technology, for many projects, this is the reason.

SOFTWARE PROJECT MANAGER

>

A software project manager is a person who undertakes the responsibility of executing the software project.
Software project manager is thoroughly aware of all the phases of SDLC that the software would go through.
Project manager may never directly involve in producing the end product but he controls and manages the
activities involved in production
» Let us see few responsibilities that a project manager shoulders -
» Managing People

v'Act as project leader

v’ Liaison with stakeholders

v/ Managing human resources

v’ Setting up reporting hierarchy etc.
» Managing Project

v Defining and setting up project scope



Managing project management activities

Monitoring progress and performance

Risk analysis at every phase

Take necessary step to avoid or come out of problems
Act as project spokesperson
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NEED OF SOFTWARE PROJECT MANAGEMENT

>

Quality

The image above shows triple constraints for software projects. It is an essential part of software organization to
deliver quality product, keeping the cost within client’s budget constrain and deliver the project as per
scheduled. There are several factors, both internal and external, which may impact this triple constrain triangle.
Any of three factors can severely impact the other two. Therefore, software project management is essential to
incorporate user requirements along with budget and time constraints.

SOFTWARE PROJECT MANAGEMENT ACTIVITIES

>

Software project management comprises of a number of activities, which contains planning of project, deciding
scope of software product, estimation of cost in various terms, scheduling of tasks and events, and resource
management.
Project Planning
e Software project planning is task, which is performed before the production of software actually starts. It is
there for the software production but involves no concrete activity that has any direction connection with
software production; rather it is a set of multiple processes, which facilitates software production. Project
planning may include the following:
Scope Management
e it creates boundaries of the project by clearly defining what would be done in the project and what would
not be done. This makes project to contain limited and quantifiable tasks, which can easily be documented
and in turn avoids cost and time overrun.
e During Project Scope management, it is necessary to -
v’ Define the scope
v Decide its verification and control
v Divide the project into various smaller parts for ease of management.



v Verify the scope
v Control the scope by incorporating changes to the scope

»  Project Estimation

For an effective management accurate estimation of various measures is a must. With correct estimation
managers can manage and control the project more efficiently and effectively.
Project estimation may involve the following:
Software size estimation
v Software size may be estimated either in terms of KLOC (Kilo Line of Code) or by calculating
number of function points in the software. Lines of code depend upon coding practices and Function
points vary according to the user or software requirement.
Effort estimation
v" The managers estimate efforts in terms of personnel requirement and man-hour required to produce
the software. For effort estimation software size should be known. This can either be derived by
managers’ experience, organization’s historical data or software size can be converted into efforts by
using some standard formulae.
Time estimation
v' Once size and efforts are estimated, the time required to produce the software can be estimated.
Efforts required are segregated into sub categories as per the requirement specifications and
interdependency of various components of software. Software tasks are divided into smaller tasks,
activities or events by Work Breakthrough Structure (WBS). The tasks are scheduled on day-to-day
basis or in calendar months. The sum of time required to complete all tasks in hours or days is the
total time invested to complete the project.
Cost estimation
v' This might be considered as the most difficult of all because it depends on more elements than any of
the previous ones. For estimating project cost, it is required to consider -
o Size of software
Software quality
Hardware
Additional software or tools, licenses etc.
Skilled personnel with task-specific skills
Travel involved
Communication
Training and support
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1. Software Project Planning

A Software Project is the complete methodology of programming advancement from
requirement gathering to testing and support, completed by the execution procedures,
in a specified period to achieve intended software product.

Need of Software Project Management

Software development is a sort of all new streams in world business, and there's next to
no involvement in structure programming items. Most programming items are
customized to accommodate customer's necessities. The most significant is that the
underlying technology changes and advances so generally and rapidly that experience



of one element may not be connected to the other one. All such business and ecological
imperatives bring risk in software development; hence, it is fundamental to manage
software projects efficiently.

Software Project Manager

Software manager is responsible for planning and scheduling project development.
They manage the work to ensure that it is completed to the required standard. They
monitor the progress to check that the event is on time and within budget. The project
planning must incorporate the major issues like size & cost estimation scheduling,
project monitoring, personnel selection evaluation & risk management. To plan a
successful software project, we must understand:

o Scope of work to be completed
o Risk analysis

o The resources mandatory

o The project to be accomplished

o Record of being followed

Software Project planning starts before technical work start. The various steps of
planning activities are:

Size Estimation

N

Cost Estimation Development Time

~

Resources Requirement

S

Project Scheduling




The size is the crucial parameter for the estimation of other activities. Resources
requirement are required based on cost and development time. Project schedule may
prove to be very useful for controlling and monitoring the progress of the project. This
is dependent on resources & development time.

2. SOFTWARE PROJECT ESTIMATION :

» We discussed various parameters involving project estimation such as size, effort, time and cost.
» Project manager can estimate the listed factors using two broadly recognized techniques




—
E "

T

L gahdoa o oam N

e

PY 0fJect Rizxe. f,g-h‘ma‘h‘m).'

Qze’ i

-5 Accusote Estimadion of he ProbfemH :ze,o,;
ﬁtndamenhLL +o rgc‘cf‘i§~fad’oztd eatimo OVITO fece/:./;o,u

Ame duscHon , cost of & Loftwaze p T

= The Kize- of r)mlolem & obVI'ol/LS)La not Hle
heumbes - @F h}jfe& Hhat Hne .zgowsce Je] ‘e,
occupies - Jt 3 neithey —Hner bng@d’eg'@ O'lr
e executable code

= The project ke L& @ WMRANE of the prat
CCT'_V\P’GZ? 3g) Yewme OB e eﬁﬁg\r aud Hwme
me%a‘wd +o deuolop Hhe \mocﬂuc@—. :

" Metics for onject* ALize estimation:

quecO aye Two webrics Ave wv'deﬁg used 4o
Estmote ¢12e :
Ddines of code (Lo
$) Function point (FP)
Lives of code;
—> doc e Simplest amonci
+o  esttmate F*Oj?d” £iRe
—> UESMC} Hhic Yhe JDYOJQCL‘ Aike S estimale loj
rounting e no. Of Louwsce nshuctions ) the
developed pProgyam- ;
_s, petexming the Loc count at- the evd of &
voJect ¢ a VQ‘JLJ ’simple'job howevey accusc
'C&Hmaﬁm J{ % Loc CO’LLV.\t ot e b€8'|Ym'n
of o projec (3 \/en’ difticadt )
> locC 6&\/\95 a numexical value of problem
size hat 2N Ve widly with inclividual
c()(“‘”\cl /;{—(ﬁle ydiffevent Poaramln&& ia,tdﬂ-‘

ol wetres available

. ey



N ——
lifferent o 3

ety code n
A O(y('{ F')C)[n[pm Rire nmaS‘(nP (SL‘){}(A('({ ('(n‘,,“(f(,h
S A . N
+he oveyall cc»mp)e‘m‘l? of the problem and the
needed +o Solve ik .

efforl .
> RUBL CO?W(‘Iafpg P@m{ Wit the (7}“0‘(1‘7‘;)

‘a‘emuv of the code.

RS \/g};y, ((ﬁF{#‘C((({" (o O((”CUYa’fQ’% estimate -

16 N the fnal coduct from e fmblem
_gpectfication: ¥ count can be acc usatel

mf:nf;tdcd 071["7 After the code haz been f“’u‘j

Acoc(oped | |

_s loc B ANy live of pro gam fext-That 8 eomment B

oY blaV]KSFQCGS ‘Xéﬁonr [e’s o{l "O-Of /g{—afem%ﬁ ;
on e dive: : : e

7. Fundien po

. Fundﬂ‘e*'\'ro'int mebric (o ‘P'Y.O/J

it Metric tov) Funttional Count - -
O.S?dbg AMYQCL)t‘
(19€3).

>hic mebic oveycomes many of the ,Xhowt'comin? of
\ . :

He LoC ‘metnC - :
- Euncﬁowpaw\f metvic 1S that it can be used 4o

eas‘?fy estimate 1he stge; of @ .&Oftwdteiprodu ct |

d(’x@dﬂé from +he wa\em /SPGCF-F(.CQHOY), &

*_5 (onceptual rdea umdex&givmz the funchon point
MmeniL; S Hhat +he Rize of a Aoftwan e-.Pﬁ\oducr |
w divectle Ae?cndemt"oy\ Hhe nambey of diffeent
funcHons 8L featuses it' gupporly: ﬁ

=5 fungkonal Cownt i appeased fo be a- soludion 4o
the Bize estimation Frololem&-. o 7

- Kize of +he ijocf CA estimated en e bcu,l,g(‘f
PuncHons O\ Lexyiced *‘o’eﬁuke.ﬁed b% H«;é customes
in 4he veguivemenls /Speu‘ffmh‘on.




i 3

2Tt G Ahructuv@d -f"echm%f Hhat &emwf

3\(58‘??“ Aowon nle  smaley W“Fa;“egi\d 4 1
Hat “‘N‘Jj can be \oetfe'f undexstan o

Mt

Qn Qd 19 ,%
ﬁF(.mcho?; PD"f)r bw&[ eshrna:hcm& aye ka&o{ :
Hhe fo(/owln% 5 ,nfmmaﬁ'or) dometin V&W

|

l

|

|

C

f § 4+ No. - I/Pé ‘ [ 3O 1 1

b R No-of 6Jp'g ! U 384 i

3 NGof Taquinies %11 oo g

4. No.of imtexnal ['OgiCOJ ’ﬁ’@ '|.1“"'\

5. No-of extesnal intesface. ok 8

B o T, B
P — | { ‘T 8 »} \’n Ay { { Y&

CO'Y\FLL't'e, the FP value 'f-or

the. gvade’ caleal& \
O‘f Xk-uplenﬁ A(‘&Sume -t - 8 ﬂm')

. hz’ it 8 an aVe'mge 77
complextty Sige, Pyorect - the T wfovmadtion msz@
valies ave a2 follows: e QH -

|7 Moiof inputs g - No.of (Exctexnat files: s \-r-}rﬁ_

" No. Of oué-FuG 4 No. of anter‘aces 231 vl 5
No:of. Inguises 1B 1ok ot DYDY Y3l (,

"The toted. value oF O.‘Dmp/e‘iﬁ? a@g@%wtmg ;
attribute it B[cnn 15 Ak &

ey ‘H ;mba

A) )Cdlo.daﬂcrn ot; UFP ‘Hoe ow \'1 NG @

| 9 C°"LP‘e><~t+~¢"sga; 3

e 1roc ,DVDJ'O& o hroqsh (alssrh o

 =poof Tpoxg 40, %WPBQ*‘S%(M

; ok «FMM + (No. OF ﬁ{@gﬂrpq. [No. 6{1 “‘.'I‘i-, ,
| 03 m+C4—x5Z’¥(W4)+W6)’%€zx‘!r

[W* , i S A ¥ )qu
d%ﬂ'ﬂﬂx})#;" 8(‘ bqhﬁur)v ADOMOA, & mﬂ)sd.
Noﬂc‘)r}n‘,qu NI gy B




el i

: R
5 (ompb\w CAA vohich has 40 volue =13

0 65+0:01%F (13x3
= I'04.

3) Fp= UFP X CPA
= ]3¢ X104 =182

_>The value of these {ive infoxmedion Jcma:‘ns'
ave coftected and a ét'bjéc.@fve evaluation 8

ed fo Cat'ea.owige them a3 34ypey.

Peafovm
1) Simp\e/
21) Ave\mcdg |
2) Complex el
EX: Tnfoymetion oQomawvs & —meﬁ mef'ﬁh@-
Infoymation $cm P)e Avemﬁe' Cafr\ pext.
Lomain ; é
o 3 4 ;
No-Of i/p'4 2 v Galiybie Vet
No-© £ O/P'é i < (1A ,1\4 \
No.of tnquones 3 4 2
No.of intesnallegial ¥ 1O 5
No« Of extesnat R + .10
imtestace, s 4
edinthe

Function point estimation B . pesform
following 3 &LepA>s, ot Abuli
(‘thu(.(da‘fg +h€ . \ ¥ ‘. ol
(1) Unadjusted ' Function point-(UFp) | :
() CDW\FIQX‘(’W C\C‘(J‘L(Shney)t Qi € ((AA)
\ pp%echnical (‘Omplex‘,’ﬁd qu—o"& CTCF)

(2D Funcon FCﬁv\t




T —

DkandJ’“ST’Qd functon Pzﬂ'wf’(‘UFP)- _—
i B v
Tt L CCL'CLLECLTQd b SinnPLLd T g al

4

| ‘ . C‘ s

: of coch nformodion demain Om MLETPLy
! -

) (Omp]oxfﬁj adgustment athibutes (cAR)

!3 Yhe C(AA Qve Comp/ex?ﬁd attiputes that caw

vay from pwject +o ij@cf'
“ crA = [0:654-0-01 X SCPA[ ]
“ The values Of eath of Yhese facktovs ¢ ~vafed
l o a 5 point Rcale
' o * (not élﬁﬂ?f('mnlj 8
! incidentar : 1
: modeyate 1 >
| avexage : 3
ignificatent:q
{ hfghiz; eWential 1 &
2) FP= UFP xcan |
Erogect Effort Estimation-fechnigues:

> Effort Eg%—':mod—iom Predicﬁ how mudh ime s
-req,uuvetz\ o completz a pject, hoes much
Tt costsyHow many engineers t {
> COmP!e-Hn? +he 10"’94'93' - C\:Ye YEU;tftYedfﬂ
> (oct Effort includes 4o guct Of ~+he &o{@a
?;d havdware , Lalayies &f engiveexc ando(gé\?&
including +he ‘Nl ' |
A g .ﬁ‘c.%m""g_ffmvea,ft)o&,xupp:&[&
—> Effort: Estimation o "."A‘I’C.’Ffﬂnf‘- for cast he
| detosmination), project” Zcheduly and ,}:f‘f
i and contvol Rt oy ¥

&

.
e ——




/b

LT e
consicdesable  effort i the wequivemert g

S The st
erymeevs Theve fore, it i @enexal('

of &Killed :
'f'é’(‘p In teymé sz W‘Q-Peygon Month .

estma
Theve ave 3 broad cafeﬁoﬁ?-ﬁ ‘Of ectimation
o chniques
> Hewristic Estimoadtion Technfol,bm@
> Empevical  Estimation Technique @
%ﬁhalyhcal Eshmoation Tecfomq,.wz O

i)(ocoMo HewsisHic  Ectimedion Tecifm:q/ue,

|

—> CocoMO means COnS'hrqu‘ue Cost F&hmaﬁon
Mobel ; 3§ A a
- CocoMo  coas devoloped bﬁ?’ Bmmd @ohem gn T
— CoCoMo - used for CQluCuLcmn(? E'HOYt'rDQVOtOPmenT
Hme and pevsoms | 4 '
< CocoMo is classified tnto gc[asses/mode| _—
basis of & projeck: 'Ifqex/ ove; ' 1
4) Orgoanic Mode |
2) Semidetached Mede »
2) Embedded Mode | e bs
gxganfe Mode: e ‘ 1
Ly pyoject size. X—50KLOC
Notuse of +he Pmﬁdf' g;mP[e
-pedline Of the PYOJPCQ’ Not th'f yd'
Senii detached Mode: b

) ijpct cize; 50-300 KLoC
Ject - Hedium -

Notuve of the | _
Peadline of mer;ortuect We /Meduw)

Frbedded pede: : )
L5 progect size: aibove 200KLOC ¢ -

\

fuatuas Oﬁ e Pvcjpd— Comple®
pead line O% the progect: veithin Hime.




. 200 KLIOC calcula!ﬁsg the effort,

= Theve @ve. 3 dypes &f CEM0-B
= (OComa c‘at‘c\’m‘rscd o 3“/[’"3:'
1) Raslc  catomo
) Titey mediale COCOMO
3 Teklileqd cocoMo .

DRAsic COCOMO

L & weed o Etimates Coftare de\fdcpment—

Ywme, Effort & No-of R\Sons(coEnahrpem-
LE = ab (xLocYh —>Py
5 be Ty (EYb PR VI = o
L opP- @ t)), — p e

twhove E R eHovt (\Frlfed For r)evscm~?\'t’f)ﬂj‘ &

whove b it Geyolurméﬂr‘r(w n months 1T«
P No~0t peysoms 0 pevson

o T -Qb,Cb)bb;db..;?oef_Hc{€y‘t§._‘ ~- '
M‘W}"'CIQCt— ’ e e ]
ovgamic - %o —”tibmibﬂ I

4 -05 95T oing -
seniidetached .

DM AP s SR rWvas
120 2.5 [0igy ¢

—_—t . — b

Embedded 26

Q- Suppese Hat -a PreJect was  estimated 4o, pe

d&QCchent-Hme,
pevsovs  foy C'ﬂnw?cnﬁxode. '3 .

Sol:- . Giiven 400 kioc
-_—

E- ab(kLc()bb
|1-05
= 24 (4ooketse) -
= 1R95-.3| | U

L TR T T ———




Sem
E =r ObCKLOC),b D= Cb(E)C)?? b e P- g462-%9
= 3‘0(400)"& =R5EEY 38 &5
L ETA =64 P
5 Q468 - ; :
d ‘
Embedded Mo eb . (E)db o- o
E> ap, (KLo0) b D= -; 2K 33 . 2359
1'20 -
D 3 7% 3A° = J26-9F
> 3.6(400) T 3N
D g44+2-8l } ; . o By
g Suppese st o o project 007 actinnatteck 1o Pe
cevdod the e{;td\fjc\e»’dﬁ'?mrf tirre,

bb = -
Sel: E o faoktac) " ) OF o S 13536
- 112 A - 1293
N 2.0 (30) 700 . g5 (135°3¢) - el
> 135-36 P - 13:93M P
:D.',rrremerxpTe— CoCOMO :~

: o 5, T
St S e extonsion of Basic COCOMO-
set of 15 Oddi—k‘c‘“a( ‘omst dvvers

> Jt snctudes
Atyioete 4o compudE HE cost of oftuwone
S 15 DyYivers attrootes divided oo Aty pel
eu O’ A\rp
{ 3) Produtt anbuls
) R Y€ Ayl

nod prrroul



A PYOCQUCE' Attdbule:
1y Sof twave. Betiabilitis € (RELY)
b Cize bf Datapase(PATA)
b Procluct comple:nﬁ/ (CPLX)

—_

¢ 9. Havdwave Athibutes:
b RunTome rezformawce uchaints (’EIME)
lsMewnovy stovage conctrainle (sTORE)

! °

: b \ivbual &o constrotnbs (VIRT)
l MO:\,Q:?; \oldx (—a(rkj ,
L)R@C\m\(ed Tuyn ALout Tiue CTURN) -

§‘ PngonaJ Axtvibutes:,
l)Ana/\/gt' capa bt LH—? C(ACHP)
b Applications Expertence (‘AFXP)
mecbxummey Calmb?tf”rnJ (PcAPd )
b Vivtuat Machine. Expen‘ewoz,(VFXP)
S programming Language Experience (LERp.
g PY'D_]’Q ct A‘H‘\ribu‘,’e&' ' :
‘9Mode~m Pv -rammwx ch‘clce_; (MODP)

'y OF &Ob—twc@)e TOOQ(TOOL)
(%Devolo‘»men’( Achedule, C SCHERY

-

-

15 -Aﬁ—ﬁh,das f%\?ane
} Ton
fow lo F»L‘tra"‘ﬂh 9‘“7 .me VQ“T
- —) Bach  cost dbivers Gaa 'rodmﬁg can be vie oecl as
C

"*Ve“j Low
¥+ (ow

'-1( Nfmol *éﬁﬁ@%\




[
¥

_3 Tvtesmediote Model  Fgquations: AC\{BUS‘\"“M\F

' ﬁgot
a
p= CpCEY P (M)

P- tlp (e

,‘ %WOC&?% Dyivey Athibults s %’wen b\zr

{bctowincd tablerhe Pyoduc%v of all Effeort
mutplies qesult in  Effort Adgustment Facte(eor)
— | Very ey 1.
Low Noymal | thgh | *S ¥4
NBELY Llow | ..~-~4~-»§-—-~H3§\j ---&fﬁf)“
VY | e.45 0-88 |00 l'l5.,l-4o | —
f g |
' ' - N o !
2+ PATH \ 094 100:‘ 108 l"lc | =
3-CPLX o307 13 [o®s [roo [ (151|1:30 |65
¢ TIME | o= L ) 00 (+ 11 |1'30 ' t-66
5 STORE j oy ol foo [0 Jral |18e
G- VIRT f _° 067 | 1000 |15 .30 | —
aa il . o = ) f >
4- TURN | — 087 | 100 107 15 |-
. J &
8- APP ). 46 I1a Loo! |0°86 O | —
a- PEXP (29 | I3 ! 100 f‘.O"q»l o
o PCAP 149 , I3 1:00 086 O30 | _
W VEXP 10 2) | i | 1i0Q Jexfe o |

. |
| 110 |+00 |09l (682 | —
1o | Y00 [0'9) (083 | —
[ 'log ?n-o'd Mmy‘ ';!-ro ;V

13- Moop | 1. 24
14+ TOOL. = 124
\5. ScHEp 11263

12+ LEXP | 1114 i oY =) 100 ‘OQS’ | = _
|
!




W[/\Ich lj an /h’

) o6oLOC
QA PYaJect ha\nna zf ,qe;ca\f-"‘fa
emoedded  €eftwode T the devo fopment %ei
Rehobwuw {2 hggh ts'}'lma ’ M
effort and No-Of o b ) ,j =9 ]
; ( E
RSy S CtbCKLOC)bbx FAF ' f" Al
A i T (Vi 3230 TR
* 3080 x MS L peeidit preicsoiicl
= MSMSQJ P~ o S oy 15l
b= CbCE>db ' oV i
. iry D32 ol 2
&5(&4b e s Yl
b 1454y .o am‘
Pze . V) 0B, 45:2) < 15860 P IFP "-J‘Y.‘
s sl 1454 ~ My

Pyo;;ect* having - 4OKLDC which is wavﬁdﬂtaﬂ
-@o{l{—wame vcﬁ+h cv(ﬁcal aneq, Soffwoele Analyst

1L>h.a L% n&qu %S‘Hmw M deuotapw%dﬁ"
effort & No» o{’— Fexsovus ; |

. - 5 Neof (IQJ4
st = ap(kLocy NFP'F’ | o 30
L%, KL Ao) ¥ 100 53 ;

= us‘,»"‘ p*%pw "’" U

oL 0 %db 00| Ol [L oy qxq\l

E "Qﬁj\ 00d.2g 10 Bl X
-agleast S o

- 131F M e £l

P el A pC JO u‘

— P:l E/D-Fy i -]& .,8 P_)

R -t



Dedefled CoLMO."

l% AT‘C‘JD’ c%ovtc‘omtv\(a. o& bothy Bamc & Tntevedpat:
cocoMo dS goanev; o Roftwave produck as o
single homoqeneows Entity -

ly The. mast IC\Yae projed ae made tp seveval
aimitar Sub ij*octi : ¥y 8

b 4 phates ove used in Detdiledt @come.

D) Qeosuivememf& planinin gFmoQuz'cﬂ— Pesign (RpD)
5) Detatled ‘Des'\%n (pD) |

3 Codtvma & Lritt Tesh & (Cur). |

4) T htecavcdﬁ‘cm Tcesfh‘n? cIT)

[=PNERY RETSTTEN I e T Vows | Exbw
Effort Lo ' low | Noymal Jrhala Wl | origh
DRPD | g0 [0°8% |1'00 QFc | 0SS | —

@DD I 35 - ,055‘ 100" 0'90 | o-'%rf =

D eoT | 1:3§ | 0-&S 100 |00 oS | -

% IT I |-SO .20 | lhop [0 8 O"“C’L -

s — { 1 !

Equations; |

. .
E = C\b(kLoc)bK EHF CE—M)

b: cp(EYXP M W

P= E/p (P

Q: Concider a Wm pvoject I'mv?ng 50,000 LOC

_— 5
which & in Oyganic mode Aoftwlne HAvea 1
Rrp s Mﬂh- £ stimate the E{fort Devolopment

tme and PRYSONS)




b
E= oy, (ktod) “ceAF

.05
~ 94(50) xo-t5
: 4092—43—ppr— 944 p-m
- dp
S o2f
-2 ,3;5.6-994_4.2) . o
_gc (00 ¢ @
= 14 EHM
P= Ep
= 10944 pochas E2HPom
4z A
Qz @WCQQY YDjed' holve 3(6_(:6 which JE)‘Y‘J’M":;‘J
mode: egc‘,fwaxe anea s IT & vewLow. E)xm&;
EDp? i
Sl Fz a},(KLOC? EEhIr-

-—
—

I
= 3 0(30) x &5 (- 20
. l62:42 pM
b
D= (H(E) P
0-3%
= 8-?(\62-43) |
= 1484 p 7
= &b

> ’62'43 < ?b‘q (\, s
14-%¢ ——__.f»




i, P N

d) E mp@f"fac F ctimahon '/Prhm"('lr.m:

@Em)'\erfcot F chivmation TGC&\miq(,«e avd vased on
bCIS@d on mak(na an eddcahbd 8“9“ o{j e

mjecf Fowam@f@v_s

G By

cotth

using Hhis technique , prior QZP?Y(PV\Cé
the de\/dopmont of Almilay Pyodurt/, A

hetpfud

by theve
Ve !

Eﬁfwrf
ty Eipe'rt

ave & Popuﬁow EsHmodion Tec%n{q/ues»“rhe%

x Expert Judgewent Technigus
$ fDeth Cosk Ectimotion Techniopue.

O_wicaemen‘t Technmopue;
wakes an oducated auecs of the rnobkem

n :
Sixe Qﬁtexié%g ‘ r;}oblem thorott MV'

HThe F

mm})one_ﬂﬁ (t-ey

swte)m and ﬁ‘hg
avevall estimation:

+Hhe

xlgert estimates the cost of the different
modules (o) Lubs ctems) of the
n combines them To ayvive at

yhis fechniq e i gubject to human esvore and
dividual  pias 0N expert 74 estimate may

ovesleck some factoe advertently:

—SAN eu‘Fext okl
exsp@z'{ence ¥ Kno

‘nqedr

an estimode reay) not have
oe{edc?e 06 all cxspecti Ob a

..>A e 9\@6(‘(\96{ fcwm OF e)(rg\*[ Jw{'\(}t‘rhm\ﬂ 8}
e (/'..SH’(YTU{TTCO"' MOC‘G o YOuU r \'"IL e X ,rx’{S

4 ]

1"(0‘}'W'f't?f’3 (f('(&f‘vq ,4(1(% 6.8} [oy\d((\\“(z ler !

I?f’ . SONG

~

e

1
d

)
—~ N\ % ’ '

o o =, ‘ -
! 0L . (,\w‘i "f‘\w (-ipq"x e 1O trotn COv tra st

h owedt (d (‘“—){“:’“7?({?(,' estimates




A n\\

belphl Cost 1 cfmotion:

~>Delpht Cost ¥ stimatio

Some of dhe shostcomin ©
Judgement arpxoach-
S Dol estimation 15 %€
J of <X ey b, and o
('meaqoo? of a 8&(01},7 f F
° 0
OOOYd\V\QhOM‘ ) I |
Othe co- ovdinatar provides each p}hmrﬂm? o,
A Opy of e &fw vequlsements /o’»pof?{i‘m Fon g
AO(U\VV]?V\t QV\d a %75”\ -P-O?j 7@(0!(%(3\(1 it < (og}’

e S§7° wote. o
- €Stimation complete  hely % dviduol estimates

" nmnom'h e fo 0\/«’7,%
b ‘We m{.fmﬁ

A out by ateawm

] ‘lV\O’V\CdW\OuCLLd and  gubnft- # 6 the co- osdinad, |
> the - ovdinotos ?xp’,n‘gpg and Afstfbutesr the |
8Wm§m¢ O[j the TRLPON 28 of ol -the ecAtmately |
arnd Moudes any cnsuol  aotionote rnoted lad
O\Y\V 06 the o8t re
- Howewvex, no dfs cunsion amoney, the. exttmotciA (3

alloted ‘dmivxj the  emtlve  otlmotfoy process. |

- The idea behfrnd s Sc that - nmd A<consior
'S allonyd G»W\O”\LJ he eAmatRe 4ron

estbmatcte  may eqs t Sntlue 7
: need by Ay
mMmde ex pesiencod’ ipm?&]a, %‘2 ﬁ / i

SAfter Comp)oﬁ’m\o.s “everxal Meyatfong o

ezsh'mah‘m e  oovdinatl fakes 4he
0 ‘oo O e

Kus f)onoslbtulh oﬁ CDMPtUVl ‘the Revout ok
f)v()f)aqu +he t‘.’v\;o& esttmadion,

(iif)-Ara,l‘Jh’ml Ecttimetion:

=> Halshed bos proposed o Qhalytical ectfnctor
technfque  basel upon cpai9% o3>
about M projeds” |

L

>u m;:’# tons

R N e e —







55 AccoyA?n fo the FYDPQ\Heg Clﬁ P‘Y\LZ)S?C& vwhen e
"o data (stetic propesties) of 2ome al a&ﬂvm ASo

M od et Sdtab e, A mptong.- Tils

an esuodion o estimale . the Auation ~egudves]

To wilte the gtace cede of Hhe algdithm
—The ICV\8W\ A COAO @ wied To weoaunse the

lengm @{ +he fource c@d'e Fm&am _

N: NpH No
NP V\0~C76 oi')evod'o’\);
Ng> Mo of; opevands |
-the volume webnicis Mfed lo meas e
© of stovage stove vequived {h the, prog
i NKOCJQH_:HH;,) n=leng®m o nozzotoeravd&
i ' Ng= Oﬁ:exa |
’B-A\ontbd‘h‘co\l estimation is Ama?V\hOL csed 'fo’\r
estimating 2l effouts N mdoadtatnance,
.Sdﬂedwb&«ci ) MPMNH’ Prejecg
= It hﬁgkkdr consSdvs Hre P*roaxayyw\,\in% (gtrugﬁj\xa
2ousce. Cede
5 g€ & +he boest Sulked fn nduatdes © 7&1\/\‘((—%

&L]tecto g o predran.

R B ST A T AR s TR T NP RN D A SO

.Q&

use the anmount |

|



REQUIREMENT ENGINEERING

» The process to gather the software requirements from client, analyze and document them is known as
requirement engineering.

» The goal of requirement engineering is to develop and maintain sophisticated and descriptive ‘System
Requirements Specification’ document.

REQUIREMENT ENGINEERING PROCESS

Requirements
Elicition and
Analysis

Feasibility
study

Requirements

Feasibility Specification

Report

System Model’s Requirements
Validation

User and System
Requirements

Requirements
Docoument

Requirement Engineering Process

» Itis a four step process, which includes —
v Feasibility Study
v" Requirement Gathering
v Software Requirement Specification
v Software Requirement Validation
» Let us see the process briefly -

FEASIBILITY STUDY

» When the client approaches the organization for getting the desired product developed, it comes up with rough
idea about what all functions the software must perform and which all features are expected from the software.

» Referencing to this information, the analysts does a detailed study about whether the desired system and its
functionality are feasible to develop.



» This feasibility study is focused towards goal of the organization. This study analyzes whether the software
product can be practically materialized in terms of implementation, contribution of project to organization, cost
constraints and as per values and objectives of the organization. It explores technical aspects of the project and
product such as usability, maintainability, productivity and integration ability.

» The output of this phase should be a feasibility study report that should contain adequate comments and
recommendations for management about whether or not the project should be undertaken.

REQUIREMENT GATHERING

» If the feasibility report is positive towards undertaking the project, next phase starts with gathering
requirements from the user. Analysts and engineers communicate with the client and end-users to know their
ideas on what the software should provide and which features they want the software to include.

REQUIREMENT ELICITATION PROCESS(REQUIREMENT GATHERING

)

» Requirement elicitation process can be depicted using the following diagram:

Organisation nn Spaclﬁcatlon

Requirements gathering - The developers discuss with the client and end users and know their
expectations from the software.

Organizing Requirements - The developers prioritize and arrange the requirements in order of
importance, urgency and convenience.

Negotiation & discussion - If requirements are ambiguous or there are some conflicts in requirements of
various stakeholders, if they are, it is then negotiated and discussed with stakeholders. Requirements may
then be prioritized and reasonably compromised.

The requirements come from various stakeholders. To remove the ambiguity and conflicts, they are
discussed for clarity and correctness. Unrealistic requirements are compromised reasonably.
Documentation - All formal & informal, functional and non-functional requirements are documented
and made available for next phase processing.

REQUIREMENT ELICITATION TECHNIQUES
» Requirements Elicitation is the process to find out the requirements for an intended software system by
communicating with client, end users, system users and others who have a stake in the software system
development. There are various ways to discover requirements

INTERVIEWS

v

Interviews are strong medium to collect requirements. Organization may conduct several types of

interviews such as:

o Structured (closed) interviews, where every single information to gather is decided in advance, they
follow pattern and matter of discussion firmly.

o Non-structured (open) interviews, where information to gather is not decided in advance, more
flexible and less biased.

o Oral interviews

o Written interviews

o One-to-one interviews which are held between two persons across the table.



o Group interviews which are held between groups of participants. They help to uncover any missing
requirement as numerous people are involved.

SURVEYS

v" Organization may conduct surveys among various stakeholders by querying about their expectation and
requirements from the upcoming system.
QUESTIONNAIRES
v" A document with pre-defined set of objective questions and respective options is handed over to all
stakeholders to answer, which are collected and compiled.
v A shortcoming of this technique is, if an option for some issue is not mentioned in the questionnaire, the
issue might be left unattended.
TASK ANALYSIS
v' Team of engineers and developers may analyze the operation for which the new system is required. If
the client already has some software to perform certain operation, it is studied and requirements of
proposed system are collected.
DOMAIN ANALYSIS
v' Every software falls into some domain category. The expert people in the domain can be a great help to
analyze general and specific requirements.
BRAINSTORMING
v" An informal debate is held among various stakeholders and all their inputs are recorded for further
requirements analysis.
PROTOTYPING
v Prototyping is building user interface without adding detail functionality for user to interpret the
features of intended software product. It helps giving better idea of requirements. If there is no software
installed at client’s end for developer’s reference and the client is not aware of its own requirements, the
developer creates a prototype based on initially mentioned requirements. The prototype is shown to the
client and the feedback is noted. The client feedback serves as an input for requirement gathering.
OBSERVATION

v' Team of experts visit the client’s organization or workplace. They observe the actual working of the
existing installed systems. They observe the workflow at client’s end and how execution problems are
dealt. The team itself draws some conclusions which aid to form requirements expected from the
software.

SOFTWARE REQUIREMENT SPECIFICATION

>
>

SRS is a document created by system analyst after the requirements are collected from various stakeholders.
SRS defines how the intended software will interact with hardware, external interfaces, speed of operation,
response time of system, portability of software across various platforms, maintainability, speed of recovery
after crashing, Security, Quality, Limitations etc.
The requirements received from client are written in natural language. It is the responsibility of system analyst
to document the requirements in technical language so that they can be comprehended and useful by the
software development team.
SRS should come up with following features:

v User Requirements are expressed in natural language.
Technical requirements are expressed in structured language, which is used inside the organization.
Design description should be written in Pseudo code.
Format of Forms and GUI screen prints.
Conditional and mathematical notations for DFDs etc.
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SOFTWARE REQUIREMENTS
» We should try to understand what sort of requirements may arise in the requirement elicitation phase and
what kinds of requirements are expected from the software system.
» Broadly software requirements should be categorized in two categories:
FUNCTIONAL REQUIREMENTS
» Requirements, which are related to functional aspect of software fall into this category.
» They define functions and functionality within and from the software system.
Examples -
Search option given to user to search from various invoices.
User should be able to mail any report to management.
Users can be divided into groups and groups can be given separate rights.
Should comply business rules and administrative functions.
v Software is developed keeping downward compatibility intact.
NON-FUNCTIONAL REQUIREMENTS
» Requirements, which are not related to functional aspect of software, fall into this category. They are
implicit or expected characteristics of software, which users make assumption of.
» Non-functional requirements include -
v' Security
Logging
Storage
Configuration
Performance
Cost
Interoperability
Flexibility
Disaster recovery
Accessibility

RN
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® What's SRS?

— Software Requirement Specification.

- Itis a document that describes what the software will
do and how it will be expected to do.

® What's it for?
- Requirement analysis (functional & nonfunctional)

® Who are its users?
— The client, the users, the system analysts, the system

designers...




Things to be written in SRS
® Introduction

= Purpose, scope, objectives, reference
® Current System -
— Describe the current state of affairs
@ Proposed System
- Overview
= Functional requirements
— Nonfunctional requirements

~ System models (Scenarios, use cases, object
model, dynamic models, user interface)

SYSTEM REQUIREMENTS
SPECIFICATION

for

ONLINE RAILWAY RESERVATION
SYSTEM
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1. Introduction
2. Overall Description
2.1 Product Perspective
2. 2 Product Functions
2 2.1 Administrators
2.2.2 Normal Users
2.3 Operating Environment
2.4 User Characteristics
2.5 Design and Implementation Constraints
3. Specific Requirements
3.1 Functional Requirements
3.2 Non-Functional Requirements
4. Diagrams
4.1 E-R Diagram
4.2 Use case Diagram
4.3 Data Flow Diagram

INTRODUCTION

Railway Reservation System is basically an internet

based application so that the users can able know
the details and availability of the trains.

The project is specifically designed for the users to
book tickets online. The product will work as a
complete user interface for Railway Reservation
System management process and usage from

ordinary users.




=  UVERAL

® Product Perspective
Itis a replacement for the traditional in which
formation gemen
d on paper work for recording the booking of n&i&‘m uémum
# Product Functions

® Administrators :

* Admin should be able to insert, modify and delete train info.

« Can accept or reject a new user according to the Railway Reservation policy or
payment methods.
» Can get the information (status report) of any member who has book tickets.

®Users
e Members
. ;\lﬁembers have the ability to search trains by categones
» Members can book tickets
« Can change or cancel tickets accor
« The customer may give suggestions.

are given a provision to check their account’s information and change

ding to the railway policy.

Functional Requirements ‘
This section provides requirement overview of the system that
can be implemented by the system will be -

© Registration-

o Login-

® Enquiry and Booking-.

® Payment-

* Logout-

» Report/Ticket Generation-

Non Functional Requirement
- Security-
- Reliability-
- Availability-
. Maintainability-
- Portability-
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Data Flow Diagram
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Fig 3- Level 0 DFD

Level 0: Describes the Dataflow with Login and Logout having processes of
_ reservation and cancellation in between.

Fig - Level 1 DFD

Level 1: Describes the data flow from Login to Logout consisting of Seat
| availability and payment management, Admin’s Report Generation T:




Fig — Level 2DFD

Level 2: Describes the data flow from Login to Logout consisting details of
Seat availability and payment management, Admin’s Report Generation
Tasks etc. i i

SOFTWARE REQUIREMENT VALIDATION

»  After requirement specifications are developed, the requirements mentioned in this document are validated.
User might ask for illegal, impractical solution or experts may interpret the requirements incorrectly. This
results in huge increase in cost if not nipped in the bud. Requirements can be checked against following
conditions -

v If they can be practically implemented

If they are valid and as per functionality and domain of software

If there are any ambiguities

If they are complete

If they can be demonstrated

AR

SOFTWARE REQUIREMENTS CHARACTERISTICS
» Gathering software requirements is the foundation of the entire software development project. Hence they
must be clear, correct and well-defined.
» A complete Software Requirement Specifications must be:
v" Clear
Correct
Consistent
Coherent
Comprehensible
Modifiable
Verifiable
Prioritized
Unambiguous
Traceable
Credible source
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SOFTWARE SYSTEM ANALYST(Organization)

> System analyst in an IT organization is a person, who analyzes the requirement of proposed system and
ensures that requirements are conceived and documented properly & correctly. Role of an analyst starts during
Software Analysis Phase of SDLC. It is the responsibility of analyst to make sure that the developed software
meets the requirements of the client.

v
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v

System Analysts have the following responsibilities:

Analyzing and understanding requirements of intended software
Understanding how the project will contribute in the organization objectives
Identify sources of requirement

Validation of requirement

Develop and implement requirement management plan

Documentation of business, technical, process and product requirements
Coordination with clients to prioritize requirements and remove and ambiguity

Finalizing acceptance criteria with client and other stakeholders



