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develop pa3padoOTKH
WEB SYSTEM WEB CUCTEMA
FOR DEMONSTRATING  JIEMOHCTPAI[IH
AND TESTING 1 TECTUPOBAHMSI
SYNTACTIC CUHTAKCUYECKUX
ALGORITHMS FOR AJITOPUTMOB
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DIOPHANTINE HEOTPULIATEJIbHBIX
EQUATIONS IN JUHEWHBIX
NONNEGATIVE JIMO®AHTOBbBIX
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Application OobsnacThb

Domain INPUMCHCHMUS

Research: HayyHple MCCIeI0BAHUS:

° DemonstratIOI} of the e JleMoHCTpalus OpUTrHHAJIbHBIX
novel. syntactic CHHTAKCUYECKUX aJITOPUTMOB
algorithms

, OOpa3oBaHUE:
Education: . y
* [IpoOHBIN CTYAECHYECKUM

* Sample student team SE rPYNIOBON IPOrPAMMHBIN

project

. . MPOCKT
Software Engineering:

e Technology of
distributed testing the
syntactic algorithms

Texnonorus npousBosacTra [1O:

e TexHomorus pacnpeaeieHHOro
TECTUPOBAHUA CUHTAKCUYECKUX
aJITOPUTMOB



Objectives

Novel algorithms
Scientific Internet service
Web-based User Interface
International SE standards
Team project

Training for distributed
software development
(Helsinki University)

Cross-platform and
portability technologies

3agaum

OpuUruHaabHbIC AJITOPUTMBbI
Hayunsin cepBuc B MaTepHeT
Web unrepdeiic

Crangaptsel TIITIO
KomnnexktuBHas padboTa

IloaroroBka k
pacnpeieICHHON pa3padOTKe
[1O (XeIbCUHKCKUH YH-T)

Kpocc-nmargpopMeHHBIE U
EPEHOCUMBIC TEXHOJIOTUU



Concept

Real-problem SE project

Web-based application
Thin web client
Usability

Demonstration of
algorithms efficiency and
comparison

No direct access to
algorithms

KoHuenuus

[IpoekT mo pa3zpaboTKe
peanbHOro 110

Web-npuioxeHnue
ToHKHMIT Web-KIHueHT
Y1o0CTBO UCIOJIB30BAHUSA

JleMOoHcTpanus
3(P(HEKTUBHOCTH U
CpPaBHEHHE aJITOPUTMOB

Hert HEnmocpeacTBEHHOTO
IOCTYIIa K aJITOPUTMaM



Problem domain

Sample ANLDE system:
X1+ x2=2*x1+ 3*x3
X3+ x4 =x1+ 2*x2 + x3
Hilbert basis:
h1=(1,1,0,3); h2 =(0,3,1,6)
General solution:
x=a*h1 + b*h2
Solution problem:

* Find a particular solution

« Search Hilbert basis

« Complexity
NP-complete, overNP

Polynomial algorithms

IlpeaMer. 00J1aCTh

[ Ipumep cuctembsl AHJIJTY :
X1+ x2=2*x1+ 3*x3
X3+ x4 =x1+2*x2 + x3

bazuc I'nnpbepra:
h1=(1,1,0,3); h2=(0,3,1,6)

OO0111ee pelieHue:
x=a*h1+ b*h2

3aJ1a4ya PeIeHus:

* [IorCK YaCcTHOIO peuieHus
» Haxoxxnenue 6a3uca I munn0epra

*CJIO)KHOCTD
NP-nnonmnas, overNP

Honunomuanvnoie ajicopummbl



Architecture

and Information flows

IBrowser

ApXHUTEKTYpA

Y IOTOKHW MH(MOpPMaLuU
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Solving
test ANLDE systems



Algorithms AJITOPUTMBI

Solvers: Pemiarenu:

* Syntactic (D.Korzun) » Cunrakcnueckuil (Kopsyh)

* Slopes (M.Filgueiras, * Slopes (M.®unryenpac,
A.-P.Tomas) A.-TI. Tomac)

* Lp solve (Berkelaar):
ILP, simplex &
branch-and-bound
methods

* Lp solve (bepkemaap):
LIJIII, cumIiexkc MeTon,
METO]] BETBEU Y TPAHMUILI

I eHepaTopel:

(Generators: * ["aycc-BapuaHnT (K.KymakoB)

e Gauss-based (K.Kulakov) » JKopnauo-apuant (K.Kymakos)
* Gordano (K.Kulakov)




Project schedule Pacrnmcanue npoekra
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Initial planning
— :May 31, 2004

Initial planning l:

User requirements *
*

Project plan

Requirements analysis

Expanded User Requirements

Glossarny

Conceptual model of the Problem domain

High-level architecture

High-level use cases

System Requirements

Expanded use cases

Requirements validation

Requirements specification

Design

Architecture design

User Interface Design

Subsystems Design

Test plan

Design specification

Unit Implementation

Implementation

Implementation document

Test execution document

Integration Implementation

Implementation

The Web-SynDic system

Validation testing

Validation testing

Test execution document

alpha-testing

Y
4

Preparation

1st stage

Analysis of discovered errors

2nd stage

Analysis of discovered errors

3rd stage

Analysis of discovered errors

Prepare to-do list

Publication Web-SynDic

Beta-testing

Beta-testing

GanttProject(1.9.10)
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The Team

Customer:

* Yury A. Bogoyavlenskiy
Management:

* Dmitry G. Korzun
Developers:

e Kirill A. Kulakov

« Mikhail A. Kryshen

e Andrey Y. Salo

e Andrey A. Ananin

KoMmaHnaa

3aKa34yuK:

e [O.A. borosgaBieHCKUH
MeHeHKMEHT:

« JI.2K. Kop3yH

Pa3paOoTYnKu:

* K.A. Kynakos

« M.A. KpbllieHb
* A.IO. Caino
 A.A. AHaHbUH

580:36 543:35

Requirements analysis Design

408:35

lmplementation

184:25

Testing

T 1
500 LODD

HOURS



Tools

Portability:
e Java — the web system

* ANSI C & POSIX —
the external algorithms
(solvers and generators)

Modeling:

« UML

Team work:

* CVS repository
* Project web site

HNHCTPpYMEHTHI

11epeHOCUMOCTb:

e Java — web-cucrema

 ANSI C, C++ u cragmapt

POSIX — BHEIIHMUE
ATOPUTMBI (pELIaTesIv 1

TCHEPATOPHI)
MoneanpoBaHUE:

« UML
KomaHHas padora:

e CVS peno3uropuii
* Web-calT rpoekra



Size of artifacts Pa3mep apredakToB

Pages A
124 +
%—.
Test Plan
Design
1
Specification Test Execution document
Alpha-testing
° N Implementation document —i
Tme S
Subsystem Programming language LOC %
Web-server and Session processing | Java + JSP 1800 + 2000 | 19 + 21
Algorithm server Java 3600 38
Data store Java 450 6
Management Java 640 7
Statistics Java 870 9
Total size 9360 | 100%




Testing TecTupoBanue

* Unit testing * TectupoBaHue OJIOKOB
* Integration  MHTerpannonHoe
testing TECTUPOBAHUE
* Validation testing « [IpoBepka TpeboBaHMil
* System testing * CHCTEMHBIE TECTHI
— Alpha testing — Anbda-TecTupoBaHue
— Beta testing — Bera-rectupoBanue
Testing subphase Number of tests | Errors found | Errors/Tests
Unit testing 217 37 17%
Integration testing 117 25 21%
Total: unit & integration 334 62 19%

Alpha 58 students x 1.5 hours = 15 flaws found




Features

Solve / generate an
ANLDE system or a set
of them

Efficiency estimate:
time and space

Compare solvers

Backward relation with
users

User registration
and login

Work on session basis

Bo3zMoxxHOCTH

Pemienue / renepanus
OIWHOYHOHN CHUCTEMBI
AHJIJTY nin MHOKECTBa

Ounenka > (pEeKTUBHOCTH
BpEMSI U IIaMSITh

CpaBHEHHE peniareiicu

OOpaTHas CBSI3b C
M0JIb30BATCISIMU

CucremMa perucTpaiyu u
BXO/1a MOJIb30Barejieu

PaboTta Ha ypoBHE ceccuil



Microsoft Microsoft

» Cross-platform * Kpocc-miardopmenHoe
application (required): MPUIOXKCHHE (TPEOOBANIOCH):
Windows and UNIX Windows u UNIX

e Standard Internet e CTanmapTHbBIM 0003pEBATEID
browser for a client, VIHTepHeT U1 KIMeHTa,

e.g. MS IE 6.0 Harp. MS IE 6.0
(required) (TpeboBaock)

* Portability to MS .NET  « Tlepenocumocts mox

technology: MS NET TexHOJIOTHIO:
pOSSlble with a CASE BO3MOKHO C ITOMOIILIO
tool Java => J# MHCTPYMEHTAIBHOTO

cpeacrsa Java => J#



Conclusion 3aKJII0UYeHH e

Composition of e OObCIUHEHUE B IPOCKTE
Mathematical and MaTeMaTUYE€CKHUX MPOOIeM U
Software Engineering pOOJIEM TEXHOJIOTUU
problems in the Project npoussoacTsa 110
Application type: * Tun pazpaboraHHOrO
scientific Internet PUJIOKECHUS: HAyYHbIM
service cepBUC B ceTu VIHTEpHET

Educational and training ° ACTIEKTBI 00pa30BaHUs
aspects IIOJITOTOBKHU CHEI[HUAICTOB

International SE  MexayHapoaHble CTaH1apThl
standards TIIIIO



