System Development

ures that
frware, data, people, and proced e
y hn;\ogv in 2 business, you s© y
o ation system OF the developmen

An information system is a collection of hardware, 8
work together to produce information. As a _115'C" o P
may participate in the modification of an existing ‘c;‘ <com development.
gl it s fmporgiht thecyoy e ;Y ild an information systeimn. SYStem.

System development is a set of activities used to bul ries called pbases"This collection
development activities often are grouped into larger catc:{g‘? e SDLO). Ry caditional
of phases sometimes is called the system development iie Cy

SDLCs contain five phases (Figure 11-11):
Planning

Analysis

Design

Implementation

Support and Security

Each system development phase consists of a series of activities, and the phases form a loop. In ¢
theory, the five system development phases often appear sequentially, as shown in Figure 11-11.
In reality, activities within adjacent phases often interact with o
development a dynamic, iterative process.
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clopment Guidelines
eV

e Jopment should follow three general guidelines: Broup activities inge phases
1

o

o deve 1 definc standards.
E an
» »

1!
% uccf-‘

o . ities into phases. Many SDLCs contain the same ph
o p act fewer phases. Regardless, q|]
Gro” pave more oF : » Al syste
|

and developing an information system. The ®BTW
g on the size of the organiza- Steering —y
= k yst may vary, Smalle_r organizations may have one  Sroering committee s

a decision-making bod
both systems analyst and software in an o(ganizat'\o?\ !

wministrators, network administrators,
seering committec.

For each sy stenliedevelopment Project, an Organization usually forms 4 broject team t.o work on

the project from beginning to end. The Project team consists of ys

other IT professionals. ers, the systems analyst, and
Discover More:
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ect Management
proje <t management is th
Pﬁ,?cs Juring system development. The
. AHE 1 ]
jcnﬂ;s " to the user in an agre.ed-upon time frame, while
Jble Smaller’orgammuons Or projects, one
In

s, the project management activities
|

o the entire project. For larger

' €D are separateq betwee j '

" ma : : €N a project manager and 3
?fo?cct leader. In this situation, the broject leader Manages and congrols th

DIO). .

" e project and the project manager controls the
of ¢ ject m: f th

r Project managers are part of the p,
(aders and/0r Pro) | .

¢ budget and schedule
m development. Project
ems analyst is not the

activities during syste
oject team., If the syst

Goals, objectives, and expectations of the pro
" ) .

+ Required activities -

» Time estimates for each activity

» Cost estimates for each activity

» Order of activities |

» Activities that can take place at the same time

ject, co“ecti*)e\'y called the scope

.
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After these items are identified, the project leader usually records them in a project plan

Project leaders can use project management software to assist th(l:m in planm'ng, Schcdulin

and controlling development projects. One aspect of managing projccts is to ensure thgy e:veg,

one submits deliverables on time and according to plan. A deliverable is any tangible item, ‘u:g

a chart, diagram, report, or program file. B
\

Gantt and PERT Chafts Popular tools uscd to plan and schedule the time relationships

among project activities are Gantt and PERT charts (Figure 1 1-12).

* A Ganzt chart, deveioped by Henry L. Gantt, is a bar chart that uses horizontal bars to show
project phases or activities. The left side, or vertical axis, displays the list of required activiges

A horizontal axis across the top or bottom of the chart represents time.
Developed by the U.S. Department of Defense, a PERT chart, short for Program Evaluation

and Review Technique chart, analyzes the time required to complete a task and identifies the
minimum time required for an entire project.

PERT charts, sometimes called network diagrams, can be more complicated to create
than Gantt charts, but are better suited than Gantt charts for planning and scheduling large,

complex projects.
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complex projects.
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Figure 11-12  Project managers use software to create Gantt charts, PERT charts, and other charts and diagram
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sibility Assessment
"~ ibility is a measure of how suitable
feas ct that 18 feasible at one point d\)lqT the development of s cvstom wi
A pr()] ) ATC S uring system deve ystem will he o the organizanon
er yoint. Systems analy:sl_s, therefore development might bec the ory,
» )r()' »ct re, fl'C(l\lL‘l“\y reevalu: - ) g ‘ HCome infeasible at
ypment b ject. valuate feasibility during the system
stems analyst typically uses at leas Rodhi i
nal feasibility, SChc({u\c iC::i:‘ti"“ four tests 1o evaluate feasibility of a project:
asibility, technical feasibility, and economic i'vus)’\\')'\h'\‘/
| work, Will the
Will it canse 25

2 a
J0V6h

AsY
operatt?
mttimml casibility measures
, Oirs - d{c o :);]“cm;l{;;‘how well the proposed information system wil
. gt g ? Wi I they use it? Will it meet their requir 7
changes n thewr work environment? Is it sccure? o thelr requemens
s LI b eures
o Schedule feasibility measures whethe '
If a deadline is not rcaqon‘l\rh"‘hu the established deadlines for the project 1€ reasonsble.
sonable, the project leader might make a new sehedule, 1 2 deadiine
mandaory

cannot be extended, the R .
, then the scope of the project might be reduced to meet @

deadline.

Technical feasibility measures whether
esources, software services, and quali
proposed information system. For
people typically are available to sup
g computing resources and softw
technical feasibility.

ty, also called cost/benefit feasibility,
jon system will be greater than its lifeime

‘ness analyst, who uses many financial tec)
k analysis, Lo perform 2 cost/benefit analysis.

the organization has or can obtain the computing
fied people needed to develop, deliver, and then f,'uppﬂf 1
most information system projects, hardware, software,
port an information system- An organiz2tio n's CHOEE
are services in-house or on the ddoud may unpact 2

r
the
and
for usin
system’s

o Fconomic feastbili
the proposed informat

1ts the advice of a bus
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er the \iferime \
yalyst ofres

ystems 23
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produce 3 large amount of docurmentation.

on of data, information, and deliverables. It i

en, thorough, consistent, and understandable. The
CFurate\y and completely in documentation devel-
i | hrougho AIntaining up-to-date documentation should be an
f -t oot of system development. Too often, project team members put off documentation

, ﬁgo’n . en 4 of the project because it is time consuming, but these practices typically result in
il th Jlity documentation.
u

siom 15 the collection and summarizay

o ocumentation be well wr;
;w,ﬁr ¢ chat all d writt

¥

41P0rt3 Ltion system should be reflected a
. B ut the development project. M

o
v
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ing Techniqu
| ) (herlﬂg SN icct team gather data ; ‘
Data and Information Gﬂt members of the l)T”JLL()r nnni’ reasons 'I‘;m] lnf”“‘m'
During system development | information for m: ONS. They Mugy 1, 0,

and

imely data sure the system mecets reqyi. . ¢
| timely and be sure the sy ¢Quireme, 0,

P . > ¢ ANt S Nte
l h‘:\' ”(v(li accura e g I)l"l r' . . . ) lsl \-
] hedule, evaluate feast ) veral techniques to gather datg and i Sy“c,
project on schedule, fessionals use seVers i, Eynlies Tl appl or i, ™M
o 1T 2 ‘ INterview. e Catj n
ther 1] profe urvey, 1Intervicw, aon ... M,
analysts and o ¢, survey, d sigy

: WCrv
i N . ntaton, obs
Ihey review document

sessions, and research. .+ documentation such as organizatiop, chary
— viewing » : ' Me
* Review documentation: By r¢ ysts learn about the history of a project. DOCumL\ t %‘.
’ > naty . 5 . alj
es, systems 3 2 Ats such as its operations wea X o
- mcd”;g 'f”;‘”t ’u'c):n about the organization, suc p y k“QSscs, "
Y "y a .
also provides inform
RrEnE, e helps systems analysts understand exactly how the
T onlce he P Sy : . , ks
* Observe: Obscrving peoj : , to sec how it works.
k. Likewise, observing a machine allows you > number of people, systemg ...
S T 'b' i data and information from a large n ) analyyg
* Survey: ‘To obtain

y pcff()rm 1

istri urveys. . ' atio 1 :
;’bmb?tc STh ¢ terview is the most important data and information gathermg techmqu
* Interview: e intervie

ify responses an :
for the systems analyst. It allows the systems analyst to clarify resp d probe du“ng
or the syste yst.

.

face-to-face feedback. * JAD sessions: Instead of 4 single
r pnl WM ! onc-on-one interview, anal ts o

| DEmwiI W = ~‘J joint-application design scs§0n5 f:sng:;e
data and information. A joint-applicatio,, t
design (FAD) session, or Socus group,
consists of a serics of lengthy, Structureg
group meetings in which users IT
professionals work together to design or
develop an application (Figure 11-13),

® Research: Newspapers, technology |
magazines and journals, reference
books, trade shows, the web, vendors,
and consultants are excellent sources of
information. These sources can provide the
Systems analyst with information, such as
the latest hardware and software products
and explanations of new processes and
procedures. In addition, systems analysts
often collect website statistics, such as

session, the systems analyst is the moderator, or X isi
her member, calleg the scribe, records facts angd the number of visitors and i

'he session, webpages, etc., and then evaluate these
statistics as part of their research.
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planning Phase
The planning phase for a project begins when the steering committee receives a project
request. T his committee usually consists of five to nine people 2nd rypically includes 2 mix of
vice presidents, Managers, nonmanagement users, and [T personnel.
During the planning phase, four major activities are performed: (1) review and approve the
project requests, (2) prioritize the project requests, (3) allocate resources, such 2s moncy, peopie, i_f\é
equipment TO approved projects, and (4) form 2 project development team for each approved project

#TPa e ——
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lves three major activities: (1) study heyy, .
users’ wants, needs, and requirements, and (3) Feco
o is called logical design because the system anajy.

the proposed solution without regard to any specific hardw;;rc Odl’ :hOﬁWarc. That Is, 1hL: ey
sttempt to identify the procedures that should be ?utomatc S e that sheyjg be Ml
While studving the current system and identifving user requirements, the Systems 5, Tmh!'
collects « :"c:t deal of data and information. A major task for the systems analysy j¢ to ™
these findings in 2 way that can be understood by everyone. S_vs.tems analysts use diagraocum
S  that transform inputs into outputs and diagrams that graphica]] ms
L users and IT professionals refer to this documentatioz sh

! gmakysis INVO

Detailed Analysis  Denstled
svstern works, (2) determine the

solution. Detailed analysts sometim

Cy

describe the processes
flow of data in the system. Bot

Q
)

The System Proposal After the systems analyst has studied the current syster, ang
ermined all user requirements, the next step Is to communicate possible solutjgpg B

det
project in a system proposal. The purpose of the system propos.al IS tO assess the fmibilily
of each alrernatve solution and then recommend the most feasible solution for the Proje

hich often involves modifying or expanding the current system. The systems analysy pres
N

Waich

the system proposal to the steering committee. If the steering committee approves , soly

the project enters the design phase.

When the steering committee discusses the system proposal and decides which alternagy,
pursue, it considers whether to modify the existing system, buy retail software from ap OU‘Sidm
source, use web apps, build its own cystom software, and/or outsource some or all of jts IT e
needs 1o 2n outside firm. The final decision often is a mix of these options. Read Secyre [T 119

ﬁ()n,

for issues related to outsourcing.
Discover More: Visit this chapter’s free resources for a discussion of the detailed analysis

process in 2 system development case study, along with an example of a feasibility report.
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De;ig“ P:‘as[e,hase consists of two mz.lior activities: (1) if necessary, acquire hardware and

The dcsn 4 (2) develop all of the details of the new or modified information system. The
4(,ft“"m: analyst often perfon:ns these two activities at the same time instead of sequcnt".:a"f‘.?'. )
g af_hc steering committee approves a solution, the systems analyst begins the activity of
" dditional hardware or software or evaluating cloud providers that offer the compuz-
obral 'c:S to meet the organization’s needs. The systems analyst may skip this acuvity i the
ing Scmd solution does not require new hardware or software. If this activity is required, it con-
aPProvcfour major tasks: (1) identify technical specifications, (2) solicit vendor proposals, (3) test
sisf;:‘;lu ate vendor proposals, and (4) make a decision.
an

piscover More: Visit this chapter’s free resources to learn more about cloud providers.
s

ldentify Technical specifications The first step in acquiring necessary hardware anc.l .”
frware 1S tO identify all the hardware and software requirements of the new or modified LN
0 m. To do this, systems analysts use a variety of research techniques. They talk with other T
Sy:tzms analysts, visit vendors’ stores, and scarch the web. Many trade journals, newspapers, :
Z\d magazines provide some or all of their printed content online.
After the systems analyst defines the technical requirements, the next STep 1s 1o summatize

these requirements for potential vendors. The systems analyst can use three basic types of
documents for this purpose: an RFQ, an RFP, or an RFIL.

e A request for quotation (RFQ) identifies the required product(s). With an RF Q, the vendor
quotes a price for the listed product(s).

* With a request for proposal (RFP), the vendor selects the product(s) that meets specified
requirements and then quotes the price(s). '

* A request for information (RFI) is a less formal method that uses a standard form 10 Tequest
information about a product or service. )
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solicit Vendor Proposals  Systems analysis
«end the RFQ, RFP, or RFI to potential hard-
;varc and software vendors. Another source
for hardware and software products is a valuc-
added rescller. A value-added reseller (VAR) 1s
an organization that purchases products from
manufacturers and then resells these products
to the public — offering additional services
with the product (Figure 11-14).

Instead of using vendors, some organizations
hire an I'T consultant or a group of IT
consultants. An IT consultant is a professional
who is hired based on technical expertise,
including service and advice.
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rect and Evaluate Vendor Proposals  Afer
cending RFQs, REPs, or RFIs to potential
vendors, the systems analyst will receive com-

plctcd quotations and proposals. Eva\uat'mg

the proposals and then selecting the best onc
often is 2 difficult task.

Systems analysts use many techniques to
test the various software products from ven-

dors. They obtain a list of user references from the software vendors. They also talk to current

Figure 11-14 Many VARs provide comglets st

——
=T Iy

o
2
H

users of the software to solicit their opinions. Some vendors will provide a demonstration of
the product(s) specified. Others supply demonstration copies or trial versions, allowing the

nreanizations to test the software themselves.
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Detailed Design | he nox SUEP 15 10 dpwe
. i Cta;l
spectheations for the COMPONCHLs in the pyq: Aley
' A
Actvities to be ps;rfor':.-':cri ;;gd;;rjc (j{;.,,,d,‘z‘,;,;

‘ % y r) t,
. ! 1PN ¢ *
:hm?m%i, inmputs, outputs, and Programs, . f)I’ }‘1

* During database design, the SYStems analysy
the database administrators 1o ident

currently exist within th

!J..I( 1 "
_ U5C datg tlem, it}
'y (;‘fé’&ﬂll’dff()n 21

d thOSc that

systems analyst also add resses user acdess Privileges  Mew, N
* During detailed design of inputs and outputs, the SYste

carefully designs every menu, screen, 2nd repore Speciﬁ::; 2naly,

requirements. The outputs often are designed first becaugem the

help define the requirements for the Inputs. they

The systems analyst may develop a2 mec

k-up and/q, 2 laygy,
chart for cach input and output. A mack-up is sample of -
or output that contains actual data (Iigure [1-15). The syst P

analyst shows mock-ups to users for their approva]. After uger
approve the mock-up, the systems analyst dcvelops a layoyt chary
for the softwafe developer. A layout chart is more technica| gpq
contains programming-like notations. Many database programs
provide tools for technical design (Figure 11-16)
Other issues that must be addressed during input and output
design include the types of media to use (paper, video, or audio);
formats (graphical or narrative); and data entry validation
techniques, which include making sure the entered data is correct

(for example, a state code has to be one of the fifty valid two-letter
state abbreviations),

1
fj,/ th

During program design, the systems analyst prepares the program
specification package, which identifies required programs and the

relationship among each program, as well as the input, output, and
database specifications.
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| Many systems analysts today wse nrototypes during detaited design. A o
M‘F"" s&‘ifmﬁvfxx Qalted 2 proaf ‘??\%m‘.fb?. 2 wol'kmg model of the propos oo .
el famcsionalite. The systers snabyst actually builds a fanctional form of the solution i
duing deign. The main advantage of 3~P‘\wtot\’1tf: i users can work with the system before |
o compietad t© make sure it meets their necds. As Soon 3§ USers approve a prototype, systems
apalysSs C3m ¥mplement a solation more quickly than without a prototype.

— e ——
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procesS T TTISvpment gy ST T

ST study,
mplementa‘non Phase
- purposc of the EA, Vg %
ihet T . ‘plemenmn‘n vy meadiied
qem and then deliver it to th 2 phase is to construce, or butld, the oew of ' -
S“~ PRI PIEME 3 o k eusérs~\{~“' R e Y. ! e Ww
major JCTVITCS IR TAs phag. ) “itmbers of the system developouent teaml giaet

dk‘\'dup 2} install and test thu mew m’

Programs and an
N i = O A AN, v
UIT o the v\

(3) tr3in USETS, and (4) conw
| NEW system.
pevelop Programs and Apps ¢ NP
modificallons o existing SrRnzaton purchases retail sofeware or oo

Custom s s e S r N >
getivity. For custom software th ) foware are required, the development wan may skap TS
B AT IS new o ) . ’

. T requires mod

apps are developed o TN
: : Pee of modified ecither by an cuside firm or in-house
Software developers write or m o P;L‘ i T n-house.

. odify programs and anps from the Broemm oecBeato
package created during the analysis phase Tuc 1ops o the program specificaton
acuviuies, so does ; ram de 3 phase. Just as system developrent follows an orzanived se

y r 1 : N ~ " =
d g Dt‘- evelopment. These program development activities are koown as
e program development life cycle.

Waation, however, programs and

*2 CONSIDER THIS
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nc must mstail and test it. The Syste

3 ‘{m‘wld be surc that all the programs

| _ P

# cems analysts and users develop test da

o it 15T wnﬁci‘th“hc“h individual Program or object works by itself
, A pstemes 2est verifies that all programs in an application work together . i\
, An imtegration test verifies that an application works wi ot

» An soccptamce test 1S performed by end users and ch

- ecks y :
wuh actual data. the new system to ensure that it work:
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Train Users ”l‘mil]ing iHV()]ng “5}'\(
. i AP T2
how they will use the new harda; ‘ng e,

5 AW | * Cy.
the system. Some training takeg olac ng Sofy,
. o a e
sessions or classroom-style lectyree (e e
. B I'(,S (I‘lgu‘- T;»r:._‘
Other organizations use web-baged o e
' \ " Ninp )
a self-directed, self-paced online instruce; 8 wihigr . |
. . 7 . 0O i |
Whichever technique is used, it shoylg inc? Mes,

. 2 . . u
hands-on sessions with realistic sample datad[ir
should practice on the actual system dyrip, tr%h
Users also should be ided 5 Wiy

sers a provided access to pripgeq
g or
online user manuals for reference. It is the Systems
I eg oqe I
analyst’s rcspons;blhty to create user manuals,
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snalyst’s FESPURISIrnsy == - s gy
v,

convert t0 th

implcmcntatio
system to the new syste

trames Q’M .
o learn  place usIng o

e New System  The fn.
n activity is to change fr,,..
P il e

m. 1his chane " g

e %

5 C:m ?aka

ne or more of the follr,wing =
‘Jﬂ‘:;\.

users &€
parallel, phased, or pilgy,

mds-0n Cl255E5

.
aorys st enSTe that
50T &

hod uses Nai

o rrarung ¢ Lz

serategies: direct

m and begins using the new sys
e

requires no transition costs a«:'.

;§~

using the old syste

chis strategy is that it
¢ diszdvantage is that 1t 15 extremely risky and can P

quick implement [v the fi : iy
operations seriously if the new system does not work correctly the Nrst time. '
running the old system alongside the new system for a specig,

=

o Parallel comversion consists of .
J. The advantage of this strategy is that You cgy

vime. Results from both systems are comparc
¢ new system before you terminate the old system. The disadvantag,:
e+l

fix any problems in th

that it is costly to operate two systems at the same time.
comversion, each location converts at a scparate time. For example, an accountin,

system might convert its accounts receivable, accounts payable, general ledger, and payro|]

- $ - . B )

sites in separate phases. Fach site can use a direct or parallel conversion. Larger systems wi
w

o With dmrect (ORVETTION. the user stopj
on 3 certain date. “The 2dvantage 0
rarion technique. Th

* In 2 phased

multiple sites may use a phased conversion.
\1’-{ - - e . . . -
ith 2 pilot comversion, only one location in the organization uses the new system — so thati
—_ 1“5

can be tested. After the pilot si

1) t site approves the new syst '

. em 1 1
privitiutlentp sy , other sites convert using one of
Discover Mare: Vicie ohic abonment .. -
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ce fn 2 SYSTETn geveIUpssses

hase is to provide ongoing 2ssistance for an
: emented. The support and secyy
enance activites, (2) monitor Systen

e

informztion SySEm and its users after o
phase consists of three major actvities: (1) perform maint
performance, 2hd (3) assess system SeCUmniy
Informartion system m2inienance scovities inclu
] itval needs, the systems analyst should
et

systems operations. To determine Init

with users. The purpose of this meeting = ost-innplernenIAtion SYStem reviey, Ay

discover whether the information system is performing according to the users’ expemtic;ns o
re. Maybe they have enhancements o;

cases. users would like the system to do @O
volve modifying or expanding an exisung information sy iy

rformance of the new or modified

g errors in, 2S well as iInPTOVing
v a

the p

In some

2dditionz] requirements that in
During this phase, the systems analyst monitors pc
formance monitoring is to determine whether the

information system. The purpese of per
is inefficient or unstable at any point. If it is, the systemns analyst must investigate solutio
i : S 1g

make the information system more efficient and rcliable — back to the planning phase
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