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SYSTEM RE-ENGINEERING: CONCEPTS & TECHNIQUES

Md. Nazrul Islam
mnziglam@bdonline.com

System re-engineering i a structured
dlxnplm: of saftware developiment, Tt can
be defined a5 “the examination, analysis
and alteration of an existing software
system to reconstitute it in a new lorm and
the subscquent implementation of the new
form.” In another definition re- mgmeem;;

migrate to a newer hardware platform,
operating system, or language. The secand
abjective is to achieve greater relisbility.
The ni-engineered largel system can be
built to casily facilitte the enhancements,
Another objective is to re-design the system
with more appropriately functional

il interfaces

current, hence  improving

is defined as,
systematic st i mmﬁ
system into a new form ta realize quality
|mpmamems in npetums\, system

A Re-engineering Framework : A
framewark can be created which views re-
engineering from an_engieering and

capability, or
evalvability at 2 lower cost, schedule, or
visk to the customer” This definition
hat the focus of

is on impraving existing systems with a
greater return on investment (ROT) than
could be obtained through a new
development effort.

‘The essence of system re-engineering is
to improve or transform existing software
50 that it can be understand, controlled, and
used anew. The need for sofrware re-
engineering has increased greatly, as
hEnlagt softwaze systems have became

M in terms of their ax
\he platiarms on which they run, and their

suitability and  swability to suppan
evalution lo support changing needs.
Software re-engineering is important for

recovering and reusing existing
assels, puiling high software mainlenance
costs under control, and establishing a base
for future software evolution. Re-
engineering offers an approach from
migrating an existing system towards an
evalvable system in a disciplined manner,
The process of recngineering may be
viewed s applying engineering principles
10 an existing system in order to meet new
requirements, However, in order to be
suceessful, re-engineering requires insights
from a number of several perspectives, sach
as - an engineering perépechve, a system
perspective, a software perspective, a
i per:peuwe, an i

s with il
prm]emsnl\-sng aqtivities, mmpunzms of
the framework include: the current system
state; the desired system state; and a
migratioh path,

Re-engineering is initiated when the
current system is no longer evolvable in its
curment state in a cost-cffective manner, The
current state reflects properties of the
existing system and the process by which
the system. is_ engineered (developed and
maintained). The desired sysiem state is a
combination of properties of the existing
system 1o be maintained, properties
expected of a system as part of state-of-the-
arl software engineering practice and
implementation technology, end properties
thai have their rols in changing
environments and are reflecied in the
system history. The des tem state
can anly be achieved by first understanding
the existing system,

understanding of the system, both
the current and the desired system state, is
the techrucal basis for delermining the
particular migraling path or re-engineering
strategy 1o be chosen. [t requires analysis,

eliminate undesirable properties while at

the same time introduce dasirable
properties. Chaices have 1o be made as 1o
which existing system models to ignore,
which ones to transform, and which ones to
leave infact.

Reverse  Engineerin Reverse

While rot o hese
Viewpninis serve as a ek
P re-ungineering in the context of
evalutionary systeme.

Re-engincering Objectives : The

5 is the process of analyzing a

subject system to dentily the systemn’s
and lheir

and creale representatians of the syster in

another form or at a higher level of

In reverse

objective of applyinj
technology to the problem of existing
syslems 15 lo facilitate the disciplined
evolution of the system from its current
stale 10 a new desired state. Although
specific objectives of a re-engineering, lask
are determined by the gozls of the
organizations, there are four_general re-

requirements and the essential design,
structure and confent of the existing systém
must be recaptured. In  addition,
information and rules about the business
application and process that have proved
useful in running the business must also be
retrieved. Reverse engineeting is seen as an

enpineering objectives; migration, enhance | activily, which can facitate  the
ml..b.my, preparation for functional | undesstanding process through the
, and-i identification-of. artifacts, the discovery of_|

The companies with working software
that doesn't meet their needs might need to

their relationships, and the generation of

_reflected in the new s)

abstractions. Three of the most important

PP Conpulen JacAT MEETEREY

types of reverse enginesring are
decumentation, structural
docomentation, and design recovery.

Slicing : Slicing, or codé isolation, is o
method for pulling out from a program
those parts that are concerned with a
specified behavior of interest. 1t is a means
of locating the minimum amount of data
and code that is required 1o derive a desired
data item at a particular point in the
program. The objective of slicing i to
compule the minimal subset cf code
required for a function. There are three
approaches to slicing: conditional-based,
forward, and backwa

Forward Engineering : The new target
system is created by moving dewaward
through the luveis af abstraction, a gradual
decrease in the abstraction level of system
representation by successive replacemnent of
existing, system information with more
detailed nformatien. This downward
movement & achually forward movement
lhmugh the  standard  software

development_process, hence, farward

engineering. Forward engineering maves
from high level absteactions and logical
implementation independent designs to the
physical implementation of the system. A
sequence from requirements through
design to implementation i followed

Re-engineering Approaches : There
are three different approaches to system re-
engineering. The approaches differ in the
amount and rae of replacement of the
existing system with the target system. Each
appronch has its own beneils and risks.

Big Bang Approach : The “Big Bang"
approach, aléo known as the “Lump Sum®
approach, Teplaces the entire sfstem al one
time, This spproach is often used by
projects that need 1o solve an immediate
problem, such as migration to different
system architecture.

The adventage of this approach is that
the system is brought into a new
environment all at once. No interfaces
between old and new components must be
developed; no mingled environments must
be operated and maintained. The
disadvantages with this approach are the
result tends to be monolithic projects that
may not always be suitable. For large
systecns, this approach may <ansume o
ANy resources o7 require farge amounts of
fime befars the Largst system is produced.
The risk with this ap;
system must be functionally intact and
werk in parallel with the old system to
assure functicnality. This parallel operation
may be difficult and expensive o do. A
major difficulty is change control; behween
the time the new system is started and
finished, many changes are likely to b
made 1o the old system, which have to be

tem. . -

Incremental roach The
"Incremental' apprasch b M?nglﬁlezrmg s




alse known as ”l'h.:se'uu In (his

oppeoach, system  sections are re-

engineered and adcl?d lﬂ(mm?nh]ly as

new versions of the system are needed to
isfy new goals. The project is brab

from siart to conclusion and will need

comprehensive lraining in to manage

the technelogical changes, the basica of re-

engineering, and the wse of target
P and mai

sections based o the existing system.

The advantages ta this approach are
that the companents of the system are
produced faster and it is easier o trace
errors since the new components are clearly
identified. Since interim versions are
released, the customer can see progress and
quickly identify lost functionality. &
disadvantage ko the incremental approach
is that the system takes longer Lo complete
with multiple interim versions thal require
careful configuration control. Another
disadwaniage is that the entire sleucture of
the system cannot be altered; only the
structure within the specific component
sections being re-engineered. This requires
careful identification of components in the
existing system ard extensive planning of
the structure of the target system. This
approach has a lower risk than the Big Bang
because as each component starts re-
engineering, the risks for that portion of the
code can be identified and monitored

Evolutionary Approach : In the
"Evolutionary’ approach, as in the
incremental appeoach, sections of the
v

systen in this
approach however, the sections are chas
based on their functionality, not on the
structure of the existing system. The larget
system is built using functionally cohesive
sections a5 needed. The evolutionary
appeanch allaws developers to focus re-
effo

cocesses
Their tasks will be diverse, stacting with
establishing goals, stralegies and an ackion
plan within_the current environment and
based on the identified business needs
including cost justific:

Project Feasibility Analysis ¢ The
! task of Lhe re-engineering team is o
evaluate the organizational needs and goals
that the existing system meets, It is
important that Ihe re-cngineering stratgy
fit with the crganizatios wtural norms.
Soltwame products :uneml)' m use must be
alyzed in teems of problem specification
including  objechves,  motivation,
<onstraints and business rules, The value of
the applications must be investigared o
determine what is the expected return on

improvement to the softwace and to
iddentify patential ateas of risk:

Testing and Transition : Finally, a
standard test-bed and validation suite must
be croated, As the Amctionabity of the new
system grows, testing must be done o detect
errars introduced during re-engineering,
The same test cases can be applied to both
the existing syrtem and the mrget system,
comparing the resulis to validate the
functionality of the target system.

Re-engineering Risks : Although re-
engineering is often used as a_means to
miligate risks and reduce costs of operating
and maintaining the existing software, re-
engineenng is not without risks. Early risk
identification assists program and project
managers in preparing far estimation and
evaluation of system re-enginsering risks
and provides a eealistic framework for
expectations. Risk identificalion is essential
for effective risk assessment, risk analysis

(ROI) fram the
offort, Once  the expectations  are
established, they must be cxpressed in a
measurable way - teduction in cost of
sustaining  engineering, teduction in

operations, improvement in performance, ©

etc, Then the costs of re-engineering must
be compared to the expectixt cost savings
and the increase in valve of the system.
Analysis and Planning : This re-
engineering phuse has three sleps: analyze
the existing system, specify  the
characteristics of the larget system, and
ereale o slandard test-bed or validation
suite to validate the correct transfer of
functionality. The snalysis step begins by

cts

functional ohjects cegardless of where the
tasks residle in the current system.

The advantages of evolutionary re-
engineering are the resulting madular
design and the reduced scope for a single
component. This approach works wetl
when converting to  object-oriented
technology One disadvantage that
similar functions must be identified
throughout the exisling system then refined
as a single functional unit. There may also
be interface problems and response time
dogradation since functional sections of the
origlnal system are being re-engineered
insiead of architectural sections,

Re-engineering Phases and Tasks ¢
There s a core pracess thal every
organization should follow when re-
engineering. The re-engineering process
«can be broken inlo five phases and
associated tasks, starting with, the initial_
phase’of determining” e fensibilify and
wost effectiveness of re-engineering, and
concluding with the transition ko the new
target system. These five re-engineering
deveiopment phases are: 1) Re-engineering
teamy formation; 2) Project feasibility
analysis; 3) Analysis and planning; 4) Re-
enginesting implementstion; and 5)
Transition and testing,

Re-engineering Team Formation : This
team will manage the re-enginesring effort

_Now_that. the

locating  all  available  code  and
doc including user manuals,
desiget documents and  requisement

specifications. Once all of the information
on the exisling system is collected, it is
analyzed to identify its unique aspects, A
set of saftware metrics should be selected to
assist in identifying the quality problems
with the current system. At the conclusion
of the re-engineering effort the same
metrics should be vsed to identify the
quality of the new system and the retuen on
investment.

Once the uxisting system and its quality
chacacteristics have been specified, the step
of stating the desired characteristics and
specification of the target system begins,
The characteristics of the existing system
that must be changed ore specified, such as
its aperating system, hardware platform,
design siructure, and. I.mguagu.

and cisk

Hybrid Re-engineering : The phrase
“Hybrid Re-engineering” means a ce-
engineering process that uses not just a
single, but a combination of abstraction
fevels and alteration methods to transition
an existing system fo o terget system, In
Hybrid Re-engineering, three development
wacks are utilized. The first track is a
translation from existing code to a new
language, operaling system or hardware
platform with no abstraction, The second
track uses the existing code ta identify
requirements. The third track is the more
standard  re-engineering pracess, the
development of new code for project
requirements that cannot be satisfied by
cither of the other fracks, and lo "glue"
together the translated and application
package  componen ybrid  re-
engineering has the additional benefi of a
ceduced development schedule, hence
seduced costs

Hybrid re-engineering is innovative,
combining three chstinct re-engineering
effosts, hence the risks generally associated
with re-engineering can increase by
combining the risks inherent to each track.
Since hybrid re-engincering is combining
products from  different  development
wacks, one new risk is the interface and
interoperability of the products,

Conclusion : As the roftware industry
maves in a Fast pace, many new software
design methodologies are developed,
improving  software  reusability and

D

and  dereasing

d time: But

have been specificd, the wppmi:h e
glefnes, and the exsing sy, analyad,
the everse and forward

- d
most companies have existing syslems that

are out of dale apd coslly to maintain
These sysh t just be replaced with

staried Various toals At avaable for this
task. These fools must be examined for
usability in the context of the objectives of
the reengineering process. Theoughout this
phase, guality assurance and configuration
management disciptings and lechniques
must be applied. Measurement techniques
use should continue 1o pssess e

Bl coniPUTER JacaT

new systems, they contain corporate
information and implied decisions that
wauld be lost. They also are an investment,
and were too costly to develop and evolve
just 1o discard. For these purposes, re-
caginegring hecomes & useful process to
convert old, obsolele systems to mare
efficient, streamiined systems.



NEWSWATCH

Hewlett-Packard has been
selling products in Bangladesh
for more than ten years through
a dedicated network of premium
business partners. Today HP is
recognizing three of its longest
partnerships in the country —
Flora Distributions Ltd., that
signed up with HP in 1991,
Multilink International Co. Ltd
that signed with HP in 1993 and
Desktop Computer Connection
Ltd., that became an authorized
dealer for Compaq Computer
Asia in 1992,

Since then, other IT resellers
like Daffodil Computers Ltd.,
Tech Valley Computers Ltd. and
Leads Corporation Ltd. have
successfully become premium
business partners of HP today.
Foliowing the merger with
Compag in May 2002, HP also
has an established second-tier
network, referred to as HP
business partners, covering
Dhaka and Chittagong.

Chong Kok Leong, HP
Country Sales Manager for
Bangladesh was in Dhaka to
present the special awards to
these partners. “Both Compaq
and HP has been very successful
in our channel strategy, even
today, this conlinues to be one of
our key strengths throughout the
world. Bangladesh remains a
developing market for HP,
where we would Lke to provide
support to our Channel Fariners
to see a steady growth in the
coming years,” said Chang.

Connection Ltd,

The prize giving ceremony of HP Golden Bonanza and
Digital Imaging Fair was held on 24th March 2003,
Monday al 2 local restaurant in Dhaka in presence of HP
business partners, customers and journalists. Mr. Bob Ang,
IPG-Country Sales Manager for Bangladesh, HP,
distributed the prizes among the winners. Mr. Shabbir
Shafiullah, Business Development Manager, HP, was also
present in the ceremony. The first prize winner of HP
Golden Bonanza Grand Draw, Mr. Abul Kalam of Aventis
Pharmaceuticals Ltd. ressived 200gm Gold Ornaments
from Mr. Bab. The 2nd and 3rd prizewinner of HP Golden
Bonanza Grand Draw received an air cooler and a
refrigerator respectively. Weekly draw prizes were ovens,
rice cookers and blenders

The presence of Mr. Bob and HP personnel alofg wi
all the winners, HP business partners and journalists made
the prize giving ceremony a grand one.

10 Years of HP Partnership in Bangladesh

Chang Kok Leong is presenting HP speclal
awards

Barkan Uddin— an behalf of Desktop Computer

HP Lucky Draw Prize Giving Ceremony

HP New Product Introduction
3 2003 was held on 11th March, 03
| at the Pan Pacific Sonargaon
| Hotel. The program was directed
towards the channel partners of
HP to make them aware of the
new products. HP Premium

Business Partners are: Daffodil
Computers Lid., Desktop
Computer Connection Ltd.,
Flora Distributions Ltd., Leads
Corporation Ltd., Multilink
International Co., Ltd., and Tech
Valiey Computers Lid

Mr. Kok Leong Chong, HP
Country  Sales  Manager,
Bangladesh, introduced the
products to the channel partners
of HP. Ms. Rumesa Hussain, HP
Business Development Manager
for Bangladesh, hosted the
program,

The new products introduced are
Desktop—D320; D510

- Laptop— N1020v, N80c,
N610c, N4lic

fPAQ H3450
- TabletPC
The program was organized in
three sessions, namely:
_PSG _{Personal System
Group) new product training
PSG channel program
: update.
e - Awards Ceremony and

Photo taking session

| | —

From left: 1} Mr. Hasamut Istam, NP Product Manager-Fiora, 2) Mr.
Shabbir Shaliuliah, PG Business Development Manager, Bangiadesh,

3) Mc Moshiur Azhman, General Manager

ik, 4 wdr, Lutfor
Rahman, Nijera Shikhi, 3rd prize winner, 5) Mr. Abul Kalam, 15 prize
winner, 6) Mr. Mahbub Alam, 2nd prize winner, 7) 8ob Ang, Country
Sates Manager, HP.
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/1 FunctionWithVarArgs()

// skeleton for a function that

4/ can accept valrable number of
7 T-Cype varisbles

,'f ere are some ?!avac! on how
4 o call s unction

.r,vsumlnnwlmva:lmn
,',u [1,True, 3,50 1%

.'.'nmd\umtnuaﬂmn
H I'ane’

h‘ FunctionWithVararas( 1%
”

progedure FunctionWithVarArgs
«const Argstist: array of const ;

ArgslistTyped:
arrayl0.SFFFO div SizeDKTVarRec)]

efTVarRec absolute Argsilst;
n:integer;

beln
forn = Low( Argsilst ) ta
Hioh( Argstlst ) da

begin
with ArgsListTypeai n | go
begin

casa Vlype of
Winteger : begln
(handle Vinteper here)
wBoolean :begin

end;

"
Tunction AddNumbe;
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{manaie VBooiesn here)  end;
|mmevr.nar o
ueﬂ here}  end;
tring :begin
{handie Vstring here}  end;
inter : begin
{handle VPointer here}  end;
viPChar : begin
{handle VPChar here)  end;

viObject :begin
{handle VObject here}  end:

vidlass : begin

l!\anﬂi'lﬂmll!rel end;

viwideChar

Ihanmevwmecnurnere) end;
ideChar

a»anmewwmetnamem end;
viAns

:mmne vm.gsmnu here} end;
wCurrency : be

thandie v:umn:v here}  end;
viVarlant

Sanse Warianthere)  end;

{hanme unknown type here} end;
end;

end;
end;

: eng;
i

| /i example function created using
* /1 the above skeleton

7 AddNumbers() will return the
J£sum ol all Lhe Integers passed
o

"

/1 AddNumbers([1,2,31)

£ will return &

"

st
const Argslist :array of const )

ger

Arasusﬂwu
_SFFFO div Size0RTVarRec)]
v medstinis Aegutit;
teg

rn == Low( ArgsList ) to
Might Argatist do

beg]
wnhamu;ﬂyun: nido

(lj:ﬂrn of
viinteger :Result := Result « Vinteger;
end;
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HARDWARE COURSES
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‘Why MCE?
® MCE is the No.1 Hardware Training Center In Bangldesh
® MCE is the Pioneer of Hardware Training (Since 1931)
MCE Trained Up OVEr 2000 Hardware Professionals
MCE has 12 Years Experienced Trainers

Trainer & Director
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2011, New Eskaton (Near Mona Tower), Dhaka-1000

SOFTWARE COURSES

Business Applications

Advance Business Applications

Diploma-In Computer Studies
@ Programming -

Computer, Monitor, Printer
Laptop, Digitizer & Plotter

C++MVisual C++
Visual Basic, Java

® Computer Graphic Design gDTP)
® Web Master
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