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GIAN course on

When Good Algorithms Yield Bad Software
(20 * 24 Nove m be r, 2Ol7)

Overview

Disciplined software development typically starts with one or more suitable algorithms that are then

translated into code. These algorithms may be standard ones, taken from the literature, or they may be

custom algorithms developed during the software design process. There exists a well-developed body of
theory related to the question what constitutes a good algorithm. Apart from the obvious requirement
of correctness, the most important quality of an algorithm is its efficiency. Computational complexity
provides the tools for determining the efficiency of an algorithm; often, it is relatively easy to capture
the efficiency of an algorithm in this way. However, for the software developer the ultimate goal is

efficient software, not efficient algorithms. Here is where things can get complicated - it is often not
well understood how to go from a good algorithm to good software. lt is this transition that the course
a dd resses.

Computational complexity is based on basic assumptions which help designers in analysing algorithms.
Unfortunately, many of these assumptions are violated by modern computing environments. As a result,

it is quite possible to start with a good algorithm and end up with bad software, either altogether
incorrect or of unacceptable performance.

This course carefully examines the fundamental assumptions of algorithm analysis and explains, with
concrete examples, how these assumptions may faiLto hold for software. lt explores the consequences

and implication of these differences and proposes techniques that avoid the resulting pitfalls. The

overarching objective is achieving the desired goal of producing software as efficicnt and effective as

possible. Consequently, the course's emphasis is on practical aspects of the software development
process, especially on the transition from good algorithms to efficient software

Objectives

Exposing the student to the fundamcntal assumptions made when designing and using
algorithms

Contrasting these assumptions with the rcality of today's computational platforms, emphasizing
the crucial differences with the assumptions underlying algorithm developments and analysis
Reviewing the implications for software development of this discrepancy between the two
worlds (algorithm development and software development)
Explaining the implications of the assumptions in the algorithm world that cause problems for
the software world
Discussing methods of mitigating the resulting negative implications for the software arising in
this process
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Du ration
Place/Venue

N ovem b er 2.0 - 24, 2017 (20 h ou rs )

Tezpur University, Tezpur, Assam, lndia

Number of participants for the course will be limited to 50

You are a student at any level (BTech IMCA/MSc/MTech/phD) or a
Faculty from reputed academic institutions and technical institutions.
You are an executive, engineer, researcher from private, service, and
government organizations including R&D laboratories who has had
experience with large-scale industrial programming since it is only when
doing this work that one becomes aware of the pitfails trrat are
addre,ssed in this course

a

a

I fhe participation fees for taking the course is as follows:
Participants from abroad : US 5500
lndustry/ Research Organizations: I N R 10000/,
Academic lnstitutions:

'/ 
PG Students: IOOO/-

The above fee includes all instructional materials, computer use for tutorials and
assignments, laboratory equipment usage charge s, 24 h internet facirity. Theparticipants wiil be provided with accommodation on payment basis in theUniversity Guest House (current officiar rate is Rs.500/- per day for singre
occupancy; Rs.400/- per day for doubre occupancy and Rs.300/- per day in thedormitory of the guest house) and outstation research schorars/pG students wiil
be accommodated in the University hosters (current officiar rate is Rs. 150/- per
day with bed roll).

Parl l: The Alqorithm World: Regularity, predictability, ond Asymptoticso A taxonomy of algorithmic comprexity,incruding time and space, worst
case, average, and best case,bit andword,on_line andoff-line, and l/O
complexities of an algorithm

o Fundamental assumptions underlying algorithmic complexity

Part ll: The Software Side: Disoppointments ond How to Avoid Themo sources of disappointments, incruding incorrect software, performance
discrepancies, unpredictabirity, and infeasibirity and impossibirityr lmplications of non-uniform memory for software, incruding theinfluence of Virtual Memory Management

o lmplications of compiler/system issues for software, including recursion
and space complexity, garbage collection, and memory mappingso rmprications of the finiteness of the representation of numbersr lnfeasibility and undecidabirity: imprications for software deveropment 

l

Tentative outline
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The Facu lty

TU Vienna, A

Ernst L. Leiss is Professor of Computer

Science at the University of Houston. He

earned degrees in computer science (M.

Math., University of Waterloo, Canada,

1974), engineering (Dipl.-lng., TU Vienna,

Ausl.ria, 1975\, and mathematics (Dr. techn.,

ustria, 1.976). He taught at waterloo, the

University of Chile in Santiago, and the University of Kentucky

before joining the faculty at the University of Houston in 1979'

His research interests include formal language theory, high-

performance computing, and securil.y. He has supervised and

conducted research resulting in 17 doctoral dissertations, over

100 master lheses, six books, and about 1.70 peer-reviewed

publications in conferences and journals.

Leiss has lectured in 32 different countries, in three different

languages. He has been an ACM Distinguished Lecturer from

1991 until 2014 (he was the first ACM Distinguished Lecturer

to visit lndia) and the chair of the Houston chapter of the IEEE

Computer Society since 1.981.

Registration: lnterested participants should register first

with the GIAN website (http://www.sian.iitksp.ac.in) for a

one-time registration fees of INR 500 which will enable them

to enrol for any number of courses being offered. Subsequent

registration for this course will have to be done with Tezpur

University by the sHoRTLISTED CANDIDATES AFTER GETTING

CONFIRMATION E-MAILS FROM THE COURSE

COORDINATOR, They need to pay the requisite fees and fill up

the Registration Form attached with this brochure' Duly f illed

in registration form can be sent to thc coordinator both by

online and offline modes.

Travel lnformation: The university campus is about 15 km

east of Tezpur town which is located on the northern bank of

mighty river Brahmaputra. Tezpur is the district headquarters

of Sonitpur District of Assam, and is also known as cultural

capital of Assam. lt is well connected with Guwahati/Dispur,

the capital city of Assam, which is about 200 km from Tezpur'

Guwahati, the Sate way to the Northeast lndia is well

connected through major airlines and good trains with the rest

of the country. Tezpur is connecled with Kolkata by Air lndia

flights thrice a week on Tuesday, Thursday and Saturday

Private buses and ASTC buses ply frequently from Guwahati

ISBT to Tczpur. Tezpur (Dekargaon) is also connected by rail

through the Dekargaon-tlangapara-Kamakhya route However,

preferred mode to reach Tezpur f rom Guwahati is by road'
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GIobal lnitiative of Academic Network (GIAN) programme

Tezpur University, Napaam, Sonitpur, Assam-794 02g, lNDl,,\

Report on Gonduct of Gl Course

Title of GIAN Gourse When Good Algorithms Yield Bad Software

GIAN Gourse lD 174016K01

Period of Course 20-1 1 -2017 lo 24-1 1 -2017

Name and Department of Faculty from <host lnstitute>

Course Goordinator

Name Prof. Bhogeswar Borah

Department Computer Science and Engineering, Tezpur University, Tezpur
Co-host Faculty, if any

Name Dr. Arindam Karmakar

Department Computer Science and Engineering, Tezpur University, Tezpur
Name and Affiliation of ntern ational

Name Professor Ernst L. Leiss

Affiliation
Department of Computer Science, University of Houston,

Houston, Texas 77204-3010, USA.

Name and Affa iation of Nationa Facu if
Name

Affiliation

Structure of the Gourse

Duration of course (1 week or 2 weeks)

Number of credits (1 or 2)

Total number of lectures in the course 20

Number of lectures by lnternational Faculty 20

Number of lectures by Host Faculty 00

00Number of hours of laboratory/tutorial sessions

Participants of the Course

Number of student participants 67

Number of partici
Organisations

pants from lndustry/ Research 00

Number of Faculty participants 06

Total Number of participants 73
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Number of participants who credited for the course 00

Course Generated Fund

Sponsorship, if any (in Rs.) 00

Registration Fee Collected

Totalamount 00

lnteraction with lnternational Faculty

I nteracJio n alHactfagu_lbc.

Prof. Ernst Leiss had discussed various aspects of algorithmic engineering in a stretch of 20 hour

lectures for this course. This course covers the essential information that every serious

programmer/developer needs to know about algorithms and data structures, on the context of

software side of engineering design situations Lectures were designed to help students understand

the difference between efficient and efficient programming solutions to problems and to become

familiar with strategies to deal with incorrect software, performance discrepancies, unpredictability,

and infeasibility and impossibility of handling software development issues. The course also

included sessions where he discussed the impact of non-uniform memory, Virtual Memory,

compiler/system issues, recursion, garbage collection memory mappings, finiteness of the

representation of numbers etc. on software design cycle.

Allthe lectures given by Prof. Ernst Leiss were highly interactive. The students got to know how the

algorithms work and to master the art of programming. This ideas will really help them in the future

when they actually design software for realworld applications. We had discussions with Prof. Leiss

about possible research collaborations with Tezpur University. We also gave him il proposal to be

an Adjunct Professor in our University so that we can utilize his 40 years experience in software

world in our research endeavour.

Signature of Course Coordinators
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Name of The lnstitute TEZPUR UNIVERSTTY

Utilization Certificate
under GFR 19-A, Rule 21,2(L) for GIAN Programme

Sl No Letter No & Date Amount (Rs.)

1. I lTlGIAN/S-17188 1 dated 14 / 07 /2017 5,44,000.00
TOTAL s,44,000.00

1. Certified that out of Rs. 5,44,000.00 (Rs. Five lacs forty four thousand only) of Grant-
in-Aid sanctioned for the GIAN programme in favour of ( TEZPUR UNIVERStTy)under
MHRD/llT, Kharagpur sanction vide letter Number given in the above, a sum of Rs.
5,44,000.00 (Rs. Five lacs forty four thousand only) has been utilized for the purpose of GIAN
Course for which it was sanctioned and that the balance of Rs NIL remaining unutilized at the
end of the course has been surrendered to Bank Account - GIAN llT KHARAGpUR , Number.
35639268920 (IFSC Code. S8tN0000202) vide UTR No...NA,........ dated......NA..............

2. Certified that I have satisfied myself that the conditions on which the Grant-in-Aid was
sanctioned have been duly fulfilled and that I have exercised the checks to see that the money
was actually utilized for the purpose for which it was sanctioned.

3, statement of Expenditure and Auditors certificate are enclosed

Prepared by:

B
Signature......
Na me.....(.^B. A.n.r.........f.A.TT:.
Designation with Seal:
(F.O./ A.O/ Equivalent officer in

Finance & Account Department)
Date:- 

si'irt1t:c* AJliccr
"'l';'' 1'"'i' il'"tt't'tf 

I:ti:

Kinds of checks exercised
1-. Ledgers.

2. Receipts and Payments Account.

Signature, {W-*';::t"",,
Dopartmeflt cf Camputer Sc*encs & Engg'

GIAN Course Coordina1u,.." r Jr'iv$ir:ily

Designation with Seal: P-nFratou
Date: l+/t2lL6tT

4

Signature of GIAN Local Coordinator

LIot o zs-zr---

Enclo: As stated above

Heao. c..cr,cs i, gJt&
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Sl No Head of Expenditure Amount (Rs.)

1 Honorarium to Foreign Expert 2,50,000/-

2 Travelling Expend iture, Accommodation including
Expertlocal ho lity of Fo

1,,94,993/-

3 iture on Lecture Note preparationExpend 81,ss/-

4 ure on Video Recording of the CourseExpendit 1,3,000/-

5 Contingen & Miscellaneous Expenses 87,862/-
Total 5,44,0001-

Name of the tnstitute TEZpUR UNtVERStW
Statement of Expenditure under GIAN programme

(sanction Letter Number ilTlGtAN/s-171881 Dated L4lo7 120771

Prepared by

Signatu re...

Signature , l-{fu'.nr-1wff;*:f3;^*&Ens+
GIAN Course Coor#n'ator Telgur Urrrvorsity
Designation with Seal P-noF<+*o-(
Dated: l4 / lz-/ zotTSa:i:..un x )

/
Designation with Seal:
(F,O./A.O/ Equivalent officer in
Finance & Account Department)
Dated:

tti,irr&t,tt fi.Slicet
'1.., u...,t , r,7t,,(f t,t,.'

I
rva me...(.8..4..os. {..

l?-

Auditors' Certificate

Signature GIAN LC

This is to certify that Grant of Rs Five lacs forty four thousand only given to (TEZpUR
uNlvERSlry) vide Sonction Letter no ttr/GtAN/s-17/BB1 Doted 14/07/2017. by ttr, thoragpur
for the purpose of GIAN Programme . An amount of Rs. 5,44,ooo.oo (Rs. Five lacs forty four
thousand only) hos been spent as per detoits given above at the end of the course. The unspent
balance of Rs........... at the end of the course has been surrendered to GIAN llr
KHARAGPUR Bank A/c No.35639268920,1FSC Code. SBtNO0O0202, vide UTR No......
dated..........

We have checked all relevant vouchers, bank statements, bills, challans, letter &
correspondences regarding the GIAN Programme conducted at (TEZpUR UNIVERSITY) and to
the best of my knowledge and belief, the aforesaid figures are correct and in conformity with the
books of accounts of the establishment.

Dated: Z1-' \>'*'T
Signature of Chartered Accountant
with seal and membership number

For SURAJIT CI".IAKRABORTY & fl..].
CHARTIRL:D ACCO|]],1 l.1i.i r i

?-'\a:

*#
!iAKRABCRTY

l\,lembership No.- 305054
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Tezpur University
GIAN Programme

When Good Algorithms Yield Bad Software

20th November 2017
I

# App No Name Signature

1 20151 501 60368 AFZALUR RAHTUAN M^*A
2 2015150457135 AJAY KUIVAR W4'r*
3 20151503631 32 AJAY KUIVIAR SHARTUA A)ry
4 2015150247801 AKASH AWASTHI X

5 2015150753352 ALEXY BHOWIVICK 8^$-Y
6 2015150857588 ANJAN KUIVAR SARIUA &-
7 20151502591 36 ARUNDHATI DAS 4s
B 20151 5001 6583 AWADHESH KUIVAR VERIVA ,v'

I 2015150656646 AYUSH KUIVIAR -- }$e\ K.IJw'dk'

10 2015150261920 BHANISRI KALITA 3ts""" 'nr,. lGtrLa-

11 2015150057734 BHANITA ROY BA^a+;!.r. ft+y1

12 2015150459745 BIDYUT BIKASH GOSWAIVI..-r1 9*Y
13 2015150963341 BINAYAK DUTTA B.yokll^
14 2015150657986 BIRGLANG BARGAYARY iZn a$oun*ey A'^rrga-6 e Y
15 2015150443406 BYO IVIAKE S H TVAHAPATRA x

16 2015150361144 CARYNTHIA KHARKONGOR &4P"'

17 2015150460682 CHAYANA DAS CA^/4q/r\b Dal
18 2015150244447 CHRISTY V SUTHAN v {t

19 2015150160414 DAIZY DEKA )*n )zk<

20 201515055671 B DEBASISH BORAH x

21 2015150753488 DEBOJIT BORO

22 2015150461517 DEEPALI SACHAN X

23 20151 50053975 DEEPTI ,x

24 20151506571 63 DHRITI IVOHAN SARTVIA Ds\. l\Ng1^ -L^,^
25 20151501 5671 I DINASHREE DUTTA x

26 2015150063141 DIPJYOTI DEKA W.
Mrr*#r#
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27 2015150258107 DOLLY BASUIMATARY

2B 2015150053552 DR. SANJIB KUTVIAR DEKA

29 2015150560412 DURLOV DAS &trntov & a
3o 201515095891 8

HUSSAIN AHTVIED

CHOWDHURY $fi^-'

31 2015150563147 JAI\4IL AHI\1ED O,rrl drr**
32 2015150258872 KAUSHAL BHARDWAJ M-;L*,(9.rn-lr*a
33 20151 501 62888 KAUSHIK RAY ' Kl'{Fl"W <)

34 2015150058968 KOYEL TVIANDAL Kof{ #"^d-N
35 20151 506551 09 KRISHNA DAS @D--;a*r\t?-
36 2015150863559 KUNAL BASNET CHETRI

37 20151 50663878
LOITONGBAIV
BASANTAKUTVIAR SINGH

\

38 2015150463173 TVIAIVIPI DEVI fI\a.rnPf leu'
39 2015150560555 IMANOJ DAS It""1 U,4

40 2015150462892 TMEENAKSHI SHARTMA

41 2015150059066
IVEHBOOB HASAN BEN SIRAJ
BARBHUYAN

:"t t**"1-
b\4e"

42 2015150762897 IUONISHA DEVI A."r*^.?-;
43 2015150457737 TMURCHANAA ADHIKARY Alpvc-h6'.t h/'hl"!$^$'t

44 20151 50163870 NABAJYOTI TVIEDHI

45 20151506551 78 NARENDRA YADAV

46 20151 50559762 NILAKSHI DEVI NJ.jd*' !era'

47 2015150358294 NIRANJAN KUIVAR

48 2015150255220 NIYANTA PRASAD Niyr,r., 6 fra--**-4

49 201515061 5362 P SRINIVASAN x
50 20151 5085991 0 PALLABI PATOWARY t,rrt+--'
51 2015150658651 PAIUPI BORAH €r^yi &orat<
52 20151502631 60 PARTHAJIT BORAH w
53 2015150451278 PAWAN KUIVAR x
54 201515035459'1 PIYALI SEN !}*., g-""".-

55 2015150754811 POOJA SHARIUA
PJ" i" Shr.",r.,.
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x2015150455544 POONAIM56

ft<g r,'uL e-l-L<k**PRAKASH CHAUHAN57 20151501 58320

"p^"4r^-qPRAKASH DAS58 2CI15150256744

PRARTHANA DUTTA59 2015150463763

PRASHANT KATIYAR60 201515006267 1

xPRAVEENA KUTVIARA V61 2015150428463

RAJAT SHARIVA62 2015150656501

x'RAIVKUIVIAR A63 2015150436686

xRATAN DAS64 201515071 3883

T^".fr.r----RAVI SHANKAR KUTUAR65 2015150253604

RIYA SAHA66 2015150657528

ROHIT KUIVAR CHOUDHARY67 201515066251 I
@RUP KUIMAR DEKA68 2015150422785

\$ry,r/"'k^ '[rr-*-R.2015150256684 SAGARIKA BORAH69
_------------7-

SAURABH SONOWAL70 2015150860833

SAZZAD AHTVIED71 2015150359278

6;"0SHAFIUL ALOTVI AHIVIED72 2015150760263

&'qr^ALltfSHIVA SHANKAR SHANDILYA73 20151501 63854

SHOBHANJANA KALITA74 2015150553577

4& Ie4 505535Z.7.:-.
-x--t

SHoBHANJANAI(AI-lTA

.$ r-^^r- k"*JtSHREE KANTI76 2015150758941

beul*{t.*y&SHREYOSHI BORAH77 20151 50356926

/
SONAGRA SUTVIIT

NANDKISHOR78 2015150117289

SUKHEN SHIL79 2015150762885

SUIVIT SRIVASTAVA80 2015150963143

tipo"touwO. $U-*"t^UPASANA SARTVIAH81 20151502631 58

U {al*r'{'vUPASANA TALUKDAR82 2015150054028

VIJAY KUTMAR SINGH83 20151500581 50

YUTVINAIV NIRIVAL84 2015150458925

xYUVARAJU CHINNAIM85 2015150014178
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