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‘Reverse Engineei‘ing Holds Promise |
for Technology Development

by Prof M Mainul Haque

Promoting reverse engineering activities in Bangladesh will have I;sﬁng impact on c;ﬂ;ting indigenous
technological base... Such initiative however in no way undermines the on-gong efforts towards

development, adaptation and assimilation of modern

technologies in the country.

ECHNOLOGICAL progress
I has been a determinin

factor in the evolution o
human societies and it is now
recognized that the promotion
of technology is at the root of
development in any country.
While the application of science
and technology can un-
doubtedly influence economic

in particular by increas-
ing the productivity ol labour
and capital, it is the process of
change which is the most deeply
and lastingly influenced.

It is through the process of
technology transfer that soci-
eties were, and are, able to bene-
fit from evolutionary dcv:lnlp-
ment, that is, the growth result-
ing from technological innova-
tion. The transfer of technnlugi{
is made through the process o
developing in-house technologi-
cal capability wherein both in-
digenous and formal modern
scientific and technical knowl-
edge Play an important role.
One of the recognized measures
promoting technology devel-
opment through technology
transfer and adaptation is Re-
verse Engineering. This is an
indigenous initiative towards
building domestic technological
capability, but with great

romise in a developing country
ike Bangladesh.

The Concept

Reverse Engineering is a pro-
cess of learning to replicate a
technology by observing and
analyzing an existing technol-
ogy. In its simplest form the
technology may be a component
of a machine (e. g. spare parts).
[t may also be complex in na-
ture like a simple machine con-
sisting of a number of simple
machines (e. g. diesel engineﬁ a
complete industrial unit con-
sisting of a number of simple
and complex machines.

The main objective of re-
verse engineering is to acquire
the capability to replicate an
existing technology and make
further modification and de-
velopment on it, thus facilitat-
ing the process of dynamic
transfer of technologies. It is
aimed first to develop capabili-
ties to replicate a specific tech-
nology. then to use the experi-
ence in modifying and develop-
ing new tech:m]ng,ies.

Application of reverse engi-
neering for technology develop-
ment is not limited to only low
cost technologies, rather its ap-
plication is equally important

for upgradation and develop-
ment of high-cost/capital in-
tensive technologies. As part of
learning absorption process,
the reverse engineering tech-
nique is follo in both devel-
oped and developing countries
depending on the nature of
technological activities.

A product/technology devel-
oped as a result of the reverse
engineering process is nol nec-

essarily the "appropriate tech-
nology . Belore commercializa-
tion, the appropriateness of the
technol as to be judged. It
may be mentioned that an ap-
propriate technology is the
most desirable technology that
can be adjudged correspondin
to a particular surrounding an
objective function. Appropri-
ateness is not an intrinsic qual-
ity of any technology. There-
fore, irrespective of the tech-
nology generation process [ol-
lowed, its appropriateness
needs to be evaluated with re-
spect to surroundings, time
horizon of decision goals and
value system of the decision

ment/upgradation. Let us take
an analogous example to sub-
stantiate the point. Suppose, a
renowned or even a less known
sculptor has carved a sculpture.
In this case, should we say that
the said sculptor has stolen the
images or figures? Certainly
not. It is the skill/capability of
the sculptor that enabled
him/her to replicate the images
or figures. We need to appreciate
this capability of the sculptor

and so the reverse engineering
activities to further upgrade
indigenous technological capa-
bilities.

Reverse Engineering in
Bangladesh

In Bangladesh there are hun-
dreds of roadside workshops
scattered all over the country,
starting from Thana towns to
Metropolitan cities. Greater
concentration of these work-
shops is found in Dhaka, Bogra,
Jessore, Comilla, Chittagong,
Rangpur and in many other
places. Some of them are
equipped with as little as only

With low domestic resource costs, reverse engineering
activities are expected to have positive effects
with regard to import substitution of the light

engineering products in the short-run and
export promotion in the long run.

makers. Hence, it would be a fu-
tile exercise Lo equale reverse
engineering process to that of
appropriate tEEhnﬂ]U’%l‘i‘ devel-
opment initiative. e first
concept refers to one of the op-
tions for technology develop-
ment process while the second
concept qualifies the result of
the evaluation of any technol-
ogy developed following a given
process.

There prevails a misconcep-
tion among certain quarters
that reverse engineering is
nothing but "stealing and
copying” technology. Indeed it is
not at all correct. This is be-
cause the art/skill of following
something is simply an effort to
replicate in a way possible by
using the available knowledge
and skill. Here, knowledge and
skill are part of technological
capability and one has to ac-
quire these capabilities through
learning by doing process. Re-
verse engineering capability
therefore attributes to knowl-
edge and skills with regard to
technology develop-

an electric welding machine.
while others are equipped with
equipment like milhng ma-
chine. different types ol lathes
le¢. g. horizontal, vertical, tur-
ret), all types of drilling ma-
chines, grinder, both gas, elec-
tric and arc welding sets.

These workshops are in-
volved with the fabrication of
simple machine parts like bolts
and nuts and complex machines
like lathe machines, concrete
mixing machines etc. Besides
these, there are small/medium
manufacturers involved with
the manufacturing of household
items like taps, bibcocks, etc.
made of diflerent materials. On
the basis of limited knowledge,
these workshops are capable of
producing look alike
technology but not the same
technology like the original
one. General complaint from
the consumers is that the
products they produce do not
give same performance as the
original ones, although they
may look similar. In simple
term they are not capable of

making quality and standard
products. In certain cases even
if they can make a prototype of
quality product they cannot
mass produce them i. e, scale of
production is very limited.

In the recent years, throu
informal linkages with the
small workshops, the Institute
of Appropriate Technology of
BUET has gathered some experi-
ences about the reverse cn%—
neering practices followed by
them. Based on their existing
weaknesses it is felt that some
policy interventions are imper-
ative to provide formal support
lo reverse enﬁlncering activities
in Bangladesh. The major areas
for intervention are :

(i) recognition of reverse en-
gineering activities at planning
and policy levels;

(if) undertaking in-depth re-
search on reverse engineering
activities in Bangladesh to
identify specific support needs
including technical supports;

(iii) imparting training on
various aspects of reverse engi-
neering to light engineering en-
trepreneurs, technicians and
workers: and

(iv) providing financial and
fiscal incentives to promote re-
verse engineering activities as
well as for commercialization
of technology.

Conclusion

Promoting reverse engineer-
ini_g activities In Bangladesh
will have lasting impact on cre-
ating indigenous technological
base of the country. Such initia-
tive however in no way under-
mines the on-gong efforts to-
wards development, adaptation
and assimilation of modern
technologies in the country. It
is felt that supporting reverse
engineering activities of the
small engineering workshops
will substantially contribute to
income promotion and ein-
ploviment generation with

overall impact on GDP. With
low domeslic resource costs, re-
verse engineering activities are
expected to have positive effects
with regard to import substitu-
tion of the light engineering
products in the short-run and
export promotion in the long
run. Providing formal support
lo reserve engineering activities
is thus essential for the benefit
of the country.

The writer 1s Director. Insti-
(ute of Appropriate Technology.
BUET
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" BAR CODING

Second Generation of Computer Revolution

HEY are Bar Codes. inch

long groupings ol black

and white parallel lines

- containing information

that can be dec scanners
and computers. They first
popped up in super market
about 25 years ago. Then they
appeared in department stores
and other retail operations. To-
day they provide marketers
with a paperless, key less
method of data collection, speed
up data enl.:[!,r and offer the po-
tential to do away with the
mountains of computer print-

outs that has become part of the
standard decor in most offices.

The introduction of the per-
sonal cnm{Futcr (PC) 30 years
ago marked the beginning of the
computer revolution. But in-
stead of fulfilling the promise
of eliminating paperwork, PCs
created more overloading
shelves and storage areas with
reams and reams of computer
generated "hard copy”. But some
of the paper is finally beginning
to disappear.

Bar coding is the second gen-
eration of the computer revolu-
tion. It is actually reducing pa-
per work for growing numbers
of firms. What makes bar cod-
ing even more exciting is that
you don’t have to be a corporate

iant to take the advantage of

e technology. Business of all
sizes can use bar codes to track
their inventory, manage/find
assets, up order entry and many
more,

In addition to the measur-
able advantage of increased
productivity and efficiency.
there are many intangible ben-
elits to bar coding. Customer
service improves and there are
fewer mistakes. In retail situa-
tions. checkout is faster. That
means merchants can devote
less space to front-end check-
oul, which gives them more
room for merchandise and sell-
Ing activities.

A continual headache for the
airline industry today (passen-
EEI'E too) is lost or missing

aggage. Bar codes now hel
airlines match luggage wit
passengers who have boarded
the flight. Now-a-days when
baggage handlers scan the bar
code. they receive instant feed-
back telling them if they are
loading the piece on the correct
plane. and whether or not the
passenger has boarded the air-
craft. It is almost impossible
for baggage to be accidentally
loaded onto the wrong flight or
for baggage to be loaded if the
Egssenger is not actually on

ard. The result is, improved
customer service and increased
passelger security,

T chav. bar coding has be-
cotne ane essential element for
nany industries. Retailers are

a corresponding bar-code. The
customer's file, containing all
ordering and invoicing infor-
mation is permanently stored
in computer. Each product or
service you sell is also assigned
a bar-code. When an order is
placed, you ly scan the cus-
tomer’s bar-code, the bar-codes
for each item requested, and the
quantities.

The system can automati-
cally check inventory to verify
that items are in stock, then
print out shipping instructions
and an invoice. This method
quickly accomplishes what
once took longer time to per-
form manually, and your work-
ers have more time to spend on
activities designed to increase
sales profitability.

[f you are considering bar-
coding, calculate how many la-
bar hours are spent on inven-
tory. data entry, order tracking,
and similar tasks. How accu-
rate is your current system? Do
you shut down to take inven-
tory and therefore risk loosing
sales? How time-consuming is
your discre‘;)anc}r reconcilia-
tion process

by Syed Ershad Ahmed

Whatever .yaur industry is, bar coding may
just be the tool to help your company more
profitably into the 2Ist century.

5 26 585 8 6 6

telling that bar coding is the
competitive weapon, a strategic
wea‘Bon, too.

hatever your industry is,
bar coding may just be the tool
to hclg your company more
profitably into the 21st century,

How it Works

Bar coding system consists
of three basic elements: a scan-
ner, decoder/software and the
bar code symbol.

The scanner: Often a pen-
sized wand or gun resembling
an electric razor or a small hair

123789573532725

an equipment rental store, and
don't have other needs for a
laser printer, you may find it
more cost effective to buy pre-

rinted labels. But if you use a
Ei volume of labels and have
other applications for a laser
printer, consider printing your
OWT1.

Whichever way you go, test
the labels before using them to
be sure they are compatible
with your decoding system.

The key to determining the
potential viability of a bar
coding system for your com-
pany is to analyze labour inten-
sive tasks to see where staff

dryer contains a light source  hours can be reduced by adding The writer/compiler is the
that reads the bar codes (the technology. Order entry, for ex- Managing Director of Expedi-
black bars absorb light; white  ample, may be updated to work tors (Bangladesh) Ltd, a sub-

sidiary of Expeditors Interna-
tional of Washington, Inc.

ﬂ

like this: each customer is as-
signed an account number with

F

spaces reflect it). A photo detec-
tor collects the light, converts it
to digital form, and sends it to
the decoder. The de-
coder/software then processes
the information in the com-
puter, according to programmed
instructions,

Some scanners, such as
those at the checkout counter of
grocery stores. are attached to
the host computer. Others are
portable. hand held devices that
will store Information for later
input into the computer.

Compared to manual sys-
tems, scanners are lightning
quick. They read bar codes
within second, compare that to
the time it takes an employee to
write sales, or customer infor-
mation manually. In addition,
studies show bar-code to be
10,000 times more accurate
than manual (key punch]} input.
While the hardware and sofi-
ware that run a bar code are
crucial, so too, is the clarity of
the bar code itself. Badly
printed, smudged, or dirty codes
can create errors or cause the
system to fail.

The best bar codes are laser
printed on high qualltg label
stock. a process that is becom-
ing more affordable as price of
laser printers drops. The output
from dot matrix or ink jet
printers has the potential
problem causing Inconsisten-
CIES.

If you are tracking a rela-
tively stable inventory, such as

Government of the People's

Republic of Bangladesh

Directorate of Food
Movement, Storage & Silo Department
16, Abdul Gani Road, Dhaka-1000
Pre-enlistment of Central Road Transport
Contractor for 1998-99 & 1999-2000 Financial Years

Notice

Memo No. 52B/MSS/CRTC-32/97 Dated: 28-6-1998 {14-3-1405BS)
Applications under sealed cover are invited from interested
& eligible Bangladesh citizens for Pre-enlistment of Central
Road Transport Contractors (CRTC) for 1998-99 & 1999-
2000 Financial Years for carrying foodgrains, edible oil, empty
sacks & other goods of Movement, Storage & Silo
Department under the Directorate of Food. Papers &
information of pre-enlistment application form, rules &
regulations and terms & conditions will be available at Tk
100.00 (one hundred) only (non-refundable) per set from the

Cashier, Accounts & Finance Department of the Directorate of
Food & Office of the Regional Controller of Food,
Dhaka/Chittagong/Rajshahi/Khulna/Barisal up to 12-00 Noon
everyday during office hours up to 19-7-98. Pre-enlistment
application will be received in the tender box kept in front of
the Office of the Director (Movement, Storage & Silo
Department) at 4th floor of the Directorate of Food and at the

office of the Regional Controller of Food,
Dhaka/Chittagong/Khulna/Rajshahi/Barisal up to 12-00 Noon

NDIA has become the dump-
ing site of technology so

obsolete that it has [‘;een
rejected by Brazil and
Argentina. In March, Whirlpool
India Ltd — a part of US-based
Whirlpool Corporation — began
producing the country's lirst
non-chlorolluorocarbon [non-
CFC). frost-free refrigerators at
its new plant at Ranjangaon, in
Maharashtra. However,
Whirlpool's non-CFC refrigera-
tors use hydrofluorocarbons
(HFCs), which are transient
gases that have been replaced
with the more benign hydro-
carbons (HCs). by the company
for its European markets.

Hydrochlorofluorocarbons
serve only as temporary substi-
tutes to CFCs and have a deli-
nite ozone-depleting potential
(ODP)]. HFCs. the commonly-
used alternative to CFCs, have
zero ODP. Thus, the Montreal
Protocol on Substances that
Deplete the Ozone Layer does
nol have a mandate to legally
control them. However, HFCs
are potent global warming
gases. Thus, the Protocol is
sweeping the ozone crisis under
the carpet.

Recent estimates of the po-
tential impact of HFCs indicale
that by 2040 the global HFC
market could be around 1.35
million tonnes a year — equiva-
lent to 15 per cent of current
fossil fuel emissions. A recent
study by Atlantic Consultants

of the UK shows that leakage of
HFC-134a from vehicles sold in
1995 in Western Europe will
venerate the carbon dioxide
equivalent of five IEDWH plants.
The HFC-134a leakage from au-
tomohiles sold in Japan in 1995
will contribute 16 million tons
of carbon dioxide — equivalent
to ten power plants. Besides.
there are concerns that upon
decomposition HFC-134a forms
trifluoroacetic acid. which is a
toxin that virtually cannot be
metabolised by most plants and
animals.

HECs are also being replaced
with HCs in Russia. China.
Cuba and Turkey. After HFC re-
frigerators were rejected in
Brazil and Argentina,
Whirlpool switched to the
UNEP award-winning German
eco-fridge tlechnology. Green-
freeze.

That Whirlpool is pushing
its HFC refrigerators onto In-
dian consumers should not sur-

rise anyone, The US itself
argely continues to use HFCs,
while Europe. led by Germany
and Switzerland, is focussed on
alternatives using HCs,

In 1995, Whirlpool Corpora-
tionn bought contlrolling interest
in Kelvinator India and merged
its operations under the banner
of Whirlpool India Ltd. The
company has a market share of
25 per cent in refrigeration
products.

Fortunately,

the Indian

A Cool Trick

by Nikhat Jamal Qaiyum

Given the economics of commercial plant
development — it takes about 30 years to sufficiently
recoup investment — it is essential that developing
countries do not lock money in inappropriate
technologies that the developed world will
subsequently discard.

markei is responding to the HC
option. In 1992, the Swiss De-
velopment Cooperation initi-
aled the Ecolrig project in India
through information dissemi-
nation on CFC phase-out op-
tions in the refrigeration sector.
The technology was so suc-
cessful in Europe that MNCs
launched HC reirigerators and
freezers using isobutane. By
mid-1994, most European
manufacturers had converted to
isobutane. dropping HFC-134a,
introduced two years ago.
Another option that has at-
iracted attention is the Green-
[reeze, developed by FORON in
cooperation with Greenpeace.
Greenlreeze is energy ellicient

and uses an extremely purified-

form of liquefied petroleum gas
as a coolant. HCs like a mix of
propane and isobutane have
zero ODP. Besides, their global
warming potential is one per
cent of HFC-134a. HC mixtures
cost about 50 per cent of CFC-12
and about 10 per cent of HFC-

134a and are thus being wel-
comed by several Indian manu-
facturers. who see Lhis as a
cheap. readily-available alter-
native thalt requires on HC
technology.

Thus. Whirlpool's decision
to manufacture HFC refrigera-
tors in India becomes all the
more significant. Interestingly,
the company has also invested
US $250 million in a similar
project in China. to expand its
market.

This is bad news. Already,
the Korean conglomerate Sam
sung has announced it is all et
to follow in Whirlpool's foot-
steps by becoming the second to
launch its CFC-iree refrigera-

tors in India. But this will not
result in any real transfer ol
technology as the refrigerators
would be imported directly
from Samsungs “state-of-the-
art” facility in Korea. Unsus-
ecting Indians are soon to be
hnndt‘d with these so-called
"environment-{riendly [rost-
[ree” products of technology.

It thus becomes all the more

important that HFCs should at
least be relerred to as transi-
uonal substancves . s that a

clear signal 1s sent lo develop-
ing countries that this technol-
DF,y shall have a short shelfl
lite. By failing to do so, inadver-
tently. the Montreal Protocol.
along with the chemical indus-
try. is in obvious violation of
the precautionary principle.
Moreover, there can be no
‘interim” solutions for develop-
ing countries. Developing
countries, even with the help of
the Multilateral CFC Fund set
up by the Protocol. will not
have the resources to retool
and/or replace their technolo-
gies more than once. Given the
economics of commercial plant
development — it takes about 30

Sound System

ASTE polyethylene
terephthalate PET)
bottles will now be
recycled for use in vehicle

Garfield o

FOR &0U7?

GARFIELP HAVE 40U TRIEP ON THE
STOCKING CAP MOM MADE

by Jim Davis|

1 THINK TOO MANY BALLS OF YARN
GAVE THEIR LIVES FOR THIS THING

sound-absorption material by
Nissan Motor Co of Japan. It
plans to recycle more than 10
million PET bottles in the year
2000 and use the material in all
future models. With the assis-
tance of Mitsubishi Chemical
Co, the automaker has suc-

ceeded in recycling PET resin
into fibres 15 microns in diam-
eter, for use in production of a
sound-absorbing material. The
company said that it takes
around five PET bottles to pro-

vide enough material for sound
insulation for one vehicle.
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Beer
Cures

recent report in the Sci
ence says Lhat Japanese
scientists have learnt

A

that beer may itnhibit the
carvinopen ftryptophan
i:-wul:,rr-;ulv producl no-2), a
iclerocyclic amine. produced
by burning neat. fish. or
tobacco leaves, Beer was known
Lo contain  polyphenolic

corupounds that inhibit muta-
eenesis, but it proved Lo be a far
better inhibitor of mutagenesis
than the compounds alone. The
other compound (s} in beer are

being vigorously pursued by sci-
cirilists with an ideii 1o test them
against other carcinogens in
cooked meat.

CSE/Down To Earth Feature

- | | of 20-7-98. Such contractors as have earlier been black-listed

or removed for misappropriation of goods of Food Department
or failure in carrying work as per timetable need not apply.

Md Imdad Hossain

Additional Director (Movement)

Movement, Storage & Silo Department

Directorate of Food, Dhaka

&

years to sufficiently recoup in-
vestment — it is essential that
developing countries do nol
lock money in inappropriate
technologies that the developed
world will subsequently dis-

card. DFP-14586-30/6 Member Secretary
CSE/Down To Earth Fea- G-1552 Central Tender Committee
_tures J

Government of the People's Republic of Bangladesh
Ministry of Education

Bangladesh Secretariat, Dhaka
0 5 13/1-22(Fulbright) /98 /215-Education

NOTICE

ubject: Regarding invitation of application for US Govt offered Fulbright Scholarship
for the year 1999

Applications are hereby invited from the faculty members of different
Universities of Bangladesh for study at Post-graduate level in the fﬂllnwmgisubiects
lat the United States of America under two-year Fulbright Scholarship during 1999
fiscal year of US government.
Subjects :

af History of America

b

C

Literature of America

Economics

) Political Science/International Relation

E? Finance and Banking

2. Eligibility to apply: o

i) Should have 60% marks in BA (Hons) and MA (This condition is not
applicable for those who have studied under GPA grading. In that case they
should have A average).

i1) Candidates who have earlier studied in US are not eligible to apply.

i11) Should have ability to SEEak in English fluently.

iv) Should have good health.

v) Should be a Bangladeshi citizen. :

Vi) Sh{:iuld submit undertaking of returning to Bangladesh after completion of

stuay.

The grice of ticket should be refunded in case of coming bdck to country before

completion of course.

Candidates will have to applﬁ through proper channel on time.

Should apply in English with the following information and with two copies of

attested recent photographs, two attested copies of mark sheets and certificates of

each examinations passed etc. Applications will be of two sets with each set

containing one photograph, CV. The following information should be mentioned in CV:

Application for US govt offered scholarship at post-graduate level :
Subjects prayed for '

Dated : 28-06-98 “

——
—

vii)

a) Name
b) Father's name
¢) Present address
)} Permanent address
e) Date of birth and present age
f) Occupation
Telephone number (if any)
Information regarding examinations
to all examinations) :

(from Secondary/S

— ———

Name of Board / Major 'Division/ Total number in | Total marks
examination| University/ |subjects| class | examination (Marks in | obtained by
Year of studied | obtained | which appeared at | candidates

passing - exams) |

. Name of scholarship (Fulbright Scholarship) and subject applied for will have to
be mentioned on envelope.

6. Applications must reach the undersigned by post by 15-7-98 or should be submitted

| innumber 2 wooden box kept at the gate number 5'in Bangladesh Secretariat. |

. A person cannot be candidate for more than one subject and cannot apply if

nominated for any other scholarship.
The decision of proper authority in selecting candidate is final, Incomplete
application will not be considered.

9. Action as per penal code will be taken against candidate giving false

statement/information willinglﬁ’.

10. Candidates selected provisionally after scrutiny of application for final selection
will have to appear at an viva voce.

DFP-14593/30-6-98
3-1553

[ %
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Md Didarul Ahsan
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