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1 Bseaenne

Heorpunaresbubivu auHeitabivu guodanrosbivu ypasuenusimu (HJILY) naszsi-
BAIOTCsl JIMHEiTHbie ypaBHEHUsI C NEJBIMU KO3(hUIMEHTAMU U C PEIeHUusIMA B
HEOTPUIATEIBHBIX IeJbiX. QOHU SBJISIIOTCS AKTYaJbHBIM O0'bEKTOM HAYYHBIX HUC-
CJIeIOBAHU B TEOPUY YUCE], TEOPUU MOJYTPYII U TEOPUU AJITOPUTMOB, a TAKKe



HaXOJAT BayKHbIE MPUJIOXKEHUS B 33/1a4aX MEJTOYHCIEHHOTO ITPOrPAMMUPOBAHUS,
UCCJIeIOBAHNS ONepaIruii 1 KNOepHeTUKY.

[lennio npoekra Web-SynDic [1] siBiisiercs pazpaboTka web-cucremst st Jie-
MOHCTPAIMY ¥ TECTUPOBAHUS CHHTAKCHIECKHUX AJIrOpuTMOB pemenus cucrem AHJITY
(accoruupoBannas ¢ KC-rpamMmaTukoil cucreMa HEOTPHIATENbHBIX JIMHEHHBIX
nrnodaHTOBEIX ypaBHeHuit) |2|. Web-cucreMa mo3Bosisier nccieoBaTeIsAM depes
WNutepHer 3a/1aBaTh BpYYHYIO WM TeHEPUPOBATH aBToMaTndecku cucrembl AHJI/TY,
HaXOIUTh uX 0a3uc ['mibbepTa, MpoBEPATh MPABUIBHOCTD Pe3y/IbTaTa, OIEHUBATH
noTrpebJieHne PecypcoB U CpaBHUBATH 3(PHEKTUBHOCTH AJTOPUTMOB.

OHoM U3 BaykKHEHINX 3324 MPOEKTa ObLIa 3a1a49a pa3pabOTKH MOJIEIN TIpe-
HeJIeHTOB (Ha CTaausaX aHajm3a TpeOOBaHUII U MPOEKTUPOBAHMUS ), a TAK¥kKe MPO-
IPAMMHO# peaJiM3aIiid U TeCTUPOBAHWUS] CUCTEMbI Ha, OCHOBE 9TOi Momesn [4].

[Tox mpereIeHTOM TOHUMAETCS JIOTUYECKY 3aBEPIIeHHAS MTOCIeI0BATETbHOCTD
cOOBITHI, CBSI3aHHBIX C MCHOJIHUTEIEM (BHENTHUM OO'BEKTOM), KOTODBIH /1Jisl Bbi-
1oJiHeHUsT TpebyemMoit (DyHKIMU HCIOJIb3YyeT porpaMMHuyio cucremy. [Ipumepom
npereaenTa B cucteMe Web-SynDic moxket 66T iperniesieHT "Solve ANLDE System"
("Permuts cuctemy AHJIJIV"), a BHemmHEM 06beKTOM siBIsIETCST Solver (mporpam-
Ma, peanu3yiomas aaroput™ perrenns AHJI/TY-cucrem). Ha ocnose s3pika UML
MO/IeJIb MIPENEeIEHTOB BKII0YaeT B ce0s uarpaMMy MpeneeHTOB ¥ OIIMCAHUE KaXK-
JIOTO TIPeNeieHTa B OT/IeJbHOCTH C COOTBETCTBYIOIIAMH JUATPAMMAMU MOCJIE/0-
BaresbHOCTEl [5] [6].

B nanbueiimmeM, B X07e omuMcaHWs TOCIEIYIOMUX PAa3ea0B OyIeT UCHOJIb30-
BaThCsd HAOOp JoKyMmeHTanuu cucteMbl Web-SynDic Ha aHTIH#iCKOM SI3BIKE.

2 IlocTrpoenue moaen mmpeneaeHTOB

B pamkax npoekta Web-SynDic nocrpoenue moesu npeneienTos (use case model)
3aKJII0YAJI0Ch B ciaeaytomeM: Ha craaun anaan3a TpeOOBaHUN COCTABIISICS CIIH-
cok BbICOKOYpoBHEBBIX TpeboBanuii (User Requirements) 3akazuunka.

2.1 User Requirements: Version 1.20

The aim of the Project is development of a web system for demonstrating the
work of the syntactic algorithms for solving ANLDE systems. The users of the
web system are researches that have an access to the Internet and use standard
Internet browsers. The main objectives of the web system are the following.

e Presenting the key facts of the ANLDE systems theory for the international
scientific community.

e Demonstrating and testing the efficiency of the syntactic algorithms with
the visual tool on various examples including user’s ones.



e Providing the student team with the experience what the process of competent
development of real software systems is.

2.1.1 Development process

G1. The web system must be developed according with international principles,
practice, standards and recommendations of SE. Use Pressman, Sommerville,
Larman, Conallen as basic books.

G2. The Project starts on 16.07.2003 and has to be completed in November,
2003.

G3. Working language of the Project is English. All artifacts are replicated in
Russian.

G4. From the start of the project, students have to work 20 hours/week.

2.1.2 Functions of the web system

Fla. The web system must solve an input ANLDE system (homogeneous) and
show to a user the outcome. The input ANLDE system is given by a user or
generated by the software (user choice). These input systems are considered
as test ANLDE systems. Only homogeneous ANLDE are used.

F1b. For the case of Requirement Fla the outcome must include:

1. Test ANLDE system.

2. Solutions of the ANLDE system, e.g. Hilbert basis or a particular
solution.

3. Metrics of the resource consumption by the syntactic algorithm (time
and memory usage estimates);

4. Comparative metrics for the alternative algorithms (slopes, Ip _solver,
BonsaiG, GLPK).

5. Key hardware characteristics of the server.

F2a. The web system must solve a set of test ANLDE systems (homogeneous).
The input test set is given by a user (TXT file) or generated by the software
(user choice). Only homogeneous ANLDE are used.

F2b. For the case of Requirement F2a the outcome must include:

1. Characteristics of the input set of ANLDE systems.

2. Statistics of the resource consumption by the syntactic algorithm (time
and memory usage estimates).
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3. Comparative statistics for the alternative algorithms (see references
for these algorithms in Requirement F1b).

4. Key hardware characteristics of the server.
F3. The web system must allow a user to send her/his opinion on the solution
result. A special case here is user’s explicit disagreement with the found

solution(s) of the processed test ANLDE system (testing of the syntactic
algorithms). The test ANLDE system may be included to the opinion.

F4. The web system must register a user when she/he wishes. A registered user
has a unique identifier (nick name).

F5. The web system must compute activity statistics of the registered users
including time and resource consumption (available for system administrator
only).

F6. The web system must compute activity statistics of all users. These users are
identified by their IP-addresses (available for system administrator only).

2.1.3 Attributes of the web system

Usability

AU1. The traditional mathematical style must be supported for representation
of ANLDE (and possibly NLDE) systems and their solutions.

AU2. The output must be available to a user in HTML and TXT formats.

AUS3. Standard Internet browsers (among them Netscape, Mozilla, MS-IExplorer)
must be supported.

Security

AS1. The demonstrated algorithms (ANLDE system solvers and test generators)
must not be accessible to the external side. Only the outcomes of their work
are available.

AS2. There are two types of users: regular ones and a system administrator.
AS3. The activity statistics must not be accessible for regular users.

AS4. For any regular user the web system must support default limits on the
solution process (maximum time, memory, absolute values of coefficients,
maximum number of equations, unknowns, ANLDE systems in a test set,
solutions in Hilbert basis, etc.).

AS5. A regular user may manage her/his own limits on the solution process;
these limits must not exceed the default ones (see Req. AS4).



Performance

AP1. The web system must serve concurrently up to 5 users (separate user
sessions) without significant reduction of the performance.

AP2. The web system must not overload a base web server more than 75% of
the total server workload.

AP3. The web system must reply on a user action less than after 20 seconds.
The reply is either the required data, or a notification on the progress.

Deployment

AD1. Client part of the web system must be available to a user via an Internet
browser without an explicit installation.

Barem Ha OCHOBe 3TUX TpeOOBaHWil CO3MaBATUCH pacmupenHbie (expanded
user requirements) u cucreMuble (system requirements) TpeGoBaHUsI.

ITpumep pacmimpenHOro TpeboBaHULA:

2.2 EUla: Solving a test ANLDE system
Description

The web system solves a test ANLDE system and produces the report on solution.

User Actions

1. Start the ANLDE processing subsystem, select solver (AU3, AP1, AP2,
AP3).

2. Input a test ANLDE system (defined by a user or generated automatically)
(AU1, AU3, AS1).

3. Send the test ANLDE system to the server (AU3, AP1, AP3).
4. Wait for the report on solution (AS4, AS5, AU3, AS1, AP1, AP2, AP3).
5. View the report on solution (F1b, AU1, AU2, AU3, AS1, AP1, AP2).

References

System requirements: inputANLDESystem; generateANLDESystem; sendANLDESystem;
solveANLDESystem; sendProcessMessage; send ANLDESystemReport; loadANLDESystems.

Use cases: Process a test ANLDE system.



IIpumep cucremMHOrO TpeboOBaHUA:

2.3 sendAcknowledgments

Description: This function sends different types of acknowledgments.

Author: Andrew V. Ananin
http://zeta.cs.karelia.ru/Web-SynDic/doc/eng/personal /ananin.html

Input Data: Information for outputting in acknowledgment message.

Sources of Input Data: Function sendANLDESystem, Function send ANLDESystemSet,
Function registerUser, Function sendUserNotes, Function manageUserLimits,
Function manageDefaultLimits, Function manageUsers.

Output Data: Acknowledgment message.
Destinations of Output Data: Client part (browser).
Function requires Client part (browser).

Preconditions: Function sendANLDESystem] must be executed, Function sendANLDESystemSet
must be executed, Function registerUser must be executed, Function sendUserNotes
must be executed, Function manageUserLimits must be executed, Function
manageDefaultLimits must be executed, Function manageUsers must be executed.

Postconditions: None.

Restrictions: Req. Fla, F2a, F3, F4, AU3, AP3, AD1.
Side Effects: None.

Moot Points: None.

Risks: Functions sendANLDESystemSet, manageUserLimits, sendAcknowledgments
may be not implemented.

Priority: Secondary.

Kazkoe pacmmpennoe TpebOBAHHME OINPEEIsAI0 OTAEAbHBIN mpeneaeHT. 3a-
T€M BbIIIOJHAJIOCH ITOCTPOEHUE JuarpaMMbl IIpEeNEeJeHTOB Ha OCHOBE BbIJIC/JICHUA
BHEITHUX OO'bEKTOB U B3aMMOCBsSI3el MeXK/y IpelejeHTaMu, a TaK»Ke CTPOUIUCH
OIIMCaHUA KaxKJ0T'0 IIpEneJeHTa B OTAECJIbHOCTU C COOTBETCTBYIOINIMMHU JHal'DaM-
MaMH NOCJIeJ0BATEJIbHOCTEM.



2.4 Use cases

Use case model is the one of the most important views on the required web
system functionality because it combines the expanded user requirements and
system requirements. Therefore, this is the most comprehensive model for the
functions of the developing web system.

There are two main types of actors: a user and an external algorithm. The
other actors are their descendants: regular user, registered user, and system
administrator (users); solver and generator (external algorithms).

The identification of the use cases is mainly based on the expanded user
requirements. Each expanded user requirement corresponds to one use case.

Analysis of each use case is based on the system requirements. They form all
high-level operations of the web system (see the corresponding sequence diagrams).

[veb- Synbifc

‘Work with Web-SynDic
Process a set of ANLDE systems /’//\

REGUIAR USER

REGISTERED UGER

O

¢

SOLVER
SYSTEM ADMINISTRATOR
\ Manage default limits

Manage users

Puc. 1: High-level use cases diagram

GENERATOR

ITpumep onucanusa mpeneaeHTa

2.5 Manage users
2.5.1 Author
Andrey V. Anan’in



Textual

description

User management starts when user logs in as sysadmin and chooses management
on the web page. The web system sends form for input a user’s nickname. Then he
inputs a nickname and sends the request on search. The web system searches this
user in data store. If there are not corresponding user record in the data store,
the web system sends report on absence this user. Otherwise the web system
sends form with user’s information. Sysadmin can change this information or
remove the user profile. Then the form is sent to the web system, and it performs
requested operation and sends an acknowledgment to sysadmin.

2.5.2 High-level description

‘ Use case ‘ Manage users.
Actors Sysadmin.
Description | Sysadmin can change or delete information about registered users.

References | User requirements: F4, F5, F6, AS2.
Expanded user requirements: EU2a, EU3b, EU3a.

System requirements: manageUsers (primary),
sendAcknowledgments (secondary).
2.5.3 Sequence diagram
See Figure 2.
Web-svnDic

User actions:

D SYSTEM ADMIMNISTRATOR

1 o Send recuest on form with nickname 1

1. System administratar stan Initialize user's management
UsEr management

Send farm

2. System administrator reciewe EstRE e Hikiann

Send reguest on nicknarme

aform and enter a nacknarmne

"

Send a form with user information

3. System administrator edit user Change user's information
infarmation and confirm changes

Send form with changes

or remave the account

4. Systam administrator reciawe
an acknowledgment. Ly

sendAcknowledaments(

managelsers()

T

Puc. 2: Sequence diagram for use case Manage users

[TocTpoennasi TakuM 00pa30M MOJIeJIb TPEIEJEHTOB B JlaJIbHEHIITeM aKTUBHO
HCIIOJIb30BAIACh HA JPYIUX CTAAUSAX Pa3pabOTKH.




3 MHcnonab3oBaHue Mo/iejil IIPENe/IeHTOB Ha pa3-
JIMIHBIX CTAANAX Pa3padbOTKm!

Ha crajuy npoekTupoBaHusl HA OCHOBE LOCTPOEHHOI MOJE/N MPEIeaeHTOB Gbl-
JIM CO3JAHBI MOJEIb APXATEKTYPHl CHCTEMBI, IOBEIEHYECKAsT MOJENb, & TaKkKe
bopMBI, KOTOpBIE SIBJISIOTCS OCHOBHOM YaCTHIO MOJTH30BATEIHCKOIO MHTEpdeiica
cucrembr Web-SynDic [3].

Jlist co3aanust MOZEM apXUTEKTYPhl OblLIa MPOAHAIN3MPOBAHA MOJE/b e~
OeJeHTOB U B pe3yJjbTaTe ObLIN CIIPOEKTHUPOBAaHbl U peEaJiM30BaHbl MOACUCTEMBI,
KOTOpBIE HEMOCPEACTBEHHO PEAJM30BbIBAIN KA IBIil IPEIe/IeHT.

3.1 Data store

The class diagram used in data store is shown in Fig. 3.

UserProfile Limits
UserProfileStore DefaultLimitsStore
- path : String - path : String
+ getUserProfile(nickname : String) : UserProfile + getDefaultLimits() : Limits
+ setUserProfile{profile : UserProfile) : void + setDefaultLimits(defaultLimits : Limits) : void
+ removelUserProfile(nickname : String) : void

StatisticsStore

- path : String
+ getStatistics() : java.util List
. e

|

Statistics

tics) : void

Puc. 3: Data store architecture

The data store has three interface classes for user information, default limits
information and statistics information from the data store. It realizes writing and
reading data from the data store from the hard disk. Information about users,
default limits and statistics is storing in log files (Statistics log file, default limits
log file, user profile log files). First string in each files is reserved for a format
version number.



3.1.1 User profile log file

Description: This section describes user profile file format. The user nickname
and the name of corresponding user profile file are the same.

Format: A user profile log file is a set of strings. First string after format version
number is a user’s password. Next string is email. The next nine strings are
the user limits (Limits format). And all remaining strings are information
about a user.

Example:
#version: 1
qwerty
qwerty@localhost.localdomain
100
3000
100
100
20
20
20
1000
50
I live in Petrozavodsk

3.1.2 Class UserProfileStore
Description: Class for writing, reading and/or deleting user profiles.

Fields:
private String path; — path to the user profiles store.

Constructors :
public void UserProfileStore(String path); — initializes object with path to
the user profile store.

Methods:
public UserProfile getUserProfile(String nickname);— gets user profile from
the hard disk with corresponding nickname
public void setUserProfile(UserProfile profile); — writes user profile on the
hard disk
public removeUserProfile(String nickname); — deletes user profile

10



3.1.3 Class DefaultLimitsStore

Description: Class for writing and reading default limits.

Fields:
private String path; — path to the default limits file

Constructors :
public void DefaultLimitsStore(String path); — initializes object with path to
the default limits file

Methods:
public Limits getDefaultLimits(); — gets default limits from the data store
public void setDefaultLimits(Limits defaultLimits); — writes default limits on
the data store

3.1.4 Default limits file

Description: This section describes default limits file format.

Format: A default limits file consists of a set of strings. Each string is a one
default limit (Limits format).

Example:
#version: 1
100
3000
100
100
20
20
20
1000
50

3.1.5 Statistics log file

Description: This section describes statistics file format. Each file contents
monthly activity statistics.

Format: A statistics log file is a set of strings. Each string is a statistics for one
user. String has a set of fields separated by white spaces. Format described
in Statistics class. Fields in the string are:

11



user nickname

user IP address

number of generated systems

number of input systems

number of solved systems

number of acknowledgment systems

number of systems with solutions, which are discrepances solving

summary system time(sec)

© X N e o RN

summary user work time(sec)

—_
e

summary used memory(Kb)

—
—_

. start session time mark(ms)

12. end session time mark(ms)

Example:
#version: 1
guest 123.123.123.123 15 13 14 9 1 0.1 9.34 2192 1068376393 1068377093

3.1.6 Class StatisticsStore

Description: Class for writing and reading activity statistics. Statistics is collected
in a buffer. Records of statistics are writed on the data store per month.
Each file of statistics is a monthly statistics. Activity statistics is accessible
via web-interface only for a current month. Statistics for other previous
months is stored on the hard disk of the server.

Fields:
private String path; — path to the statistics files

Constructors:
public void statisticsStore(path); — initialize object with path to the statistics
files

Methods:
public java.util.List getStatistics(); — get statistics from the data store, returns
list of Statistics objects
public void setStatistics(Statistics statistics); — write monthly statistics to
the buffer and data store from the buffer.

12



UserProfile

- hickname : String
- password : String
- email : String
Limits - information : String
- limits : Limits

- fullname : String

+valueBound{event : HitpSessionBindingEvent) : void
+valueUnhound(event : HitpSessionBindingEvent) : void

Management HttpSessionBindingListener

- defLimitsStore : DefaultLimitsStore
- userStore : UserProfileStore
- defaultLimits : Limits

+ getUserProfile(nickname : String, password : String) : UserProfile ANLDE
+ setUserProfile{userProfile : UserProfile) : void

+ getDefaultLimits( : Limits

+ setDefaultLimits{defaultLimits : Limits) : void

+ sendNotes(note : String, anldeSystem : ANLDE) : void
+ removeUserProfiletnickname : String) : void

+ getUserProfilenickname : String) : UserProfile

DefaultLimitsStore UserProfileStore

Puc. 4: Management architecture

3.2 Management

The class diagram used in management subsystem is shown in Fig. 4.
Management has one interface class. It realizes different management functions.

3.2.1 Class UserProfile

Description: Class for storing user profile.

Fields:
private String nickname; — user’s nickname
private String fullname; — user’s fullname
private String password; — user’s password
private String email; — user’s email
private String information; — user’s information
private Limits limits; — user’s limits

Methods:
public String getNickname(); — gets user’s nickname
public void setNickname(String nickname); — sets user’s nickname
public String getFullname(); — gets user’s full name
public void setFullname(String nickname); — sets user’s fullname
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public String getpassword(); — gets user’s password

public void setpassword(String password); — sets user’s passwords

public String getEmail(); — gets user’s email

public void setEmail(String email); — sets user’s email

public String getinformation(); — gets user’s information

public void setinformation(String information); — sets user’s information
public Limits getLimits(); — gets user’s limits

public void setLimits(Limits limits); — sets user’s limits

public void valueBound(HttpSessionBindingEvent event); — empty finction for
interface realization

public void valueUnbound(HttpSessionBindingEvent event); — notifies user
profile to save itself

3.2.2 Class Management

Description: Class for management. Functions in this classes manage default
limits and users profiles. It is not necessary to use separate functions for
managing user limits, because limits are stored in UserProfile class.

Fields:
private DeafultLimitsStore defLimitsStore; — object for default limits
private UserProfileStore userStore; — object for user profile
private Limits deafaultLimits; — default limits

Constructors :
public void UserProfileStore(); — initializes object with defLimitsStore and
userStore objects

Methods:
public UserProfile getUserProfile(String nickname, String password); — checks
accordance of nickname to the corresponding user profile log file; checks
password; gets user profile; constrain user limits by default limits
public UserProfile getUserProfile(String nickname); — gets user profile
public void setUserProfile(UserProfile profile); — save userProfile
public delUserProfile(String nickname); — deletes user profile
public Limits getDefaultLimits(); — gets default limits
public void setDefaultLimits(Limits defaultLimits); — writes default limits
public void sendNotes(String note, ANLDE anldeSystem); — managing notes,
send notes to the system administrator e-mail

Opnoit n3 rnasubix vacreit cucrembr Web-SynDic sBisiercst nosib3oBaresib-
ckuit mHTEpdEiic, B OCHOBE KOTOPOTO JiexkKaT hopMbl. DOPMBI TaKzKe CO3/1aBAJUCh
Ha PCHOBE MPEIE/IEHTOB, a TOYHEee Ha OCHOBE CUCTEMHBIX TPeOOBaHMIA.

14



ITpumep dopmbl

3.3 Forms
3.3.1 Log In

Description: Log In form allows a registered user to identify her/himself in the
web-system. A registered user enters her/his nickname and password. There is a
user who has an opportunity to Log In the web-system as a system administrator
with access to the administration forms. A "Register"button is also available;
thus using this form, a user can register her/himself whenever she/he wants. See
Fig. 5.

LogIn
Nickname: |
Password: |
Log in Register

Puc. 5: Log In form

Components:
e text field for nickname (User Information format),
e text field for password (User Information format),
e button "Log In",
e button "Register".

References:

Use case: Log In.

Requirements: EU2d.

Takxe noBeJeH4IeCKasd MOJEJb CUCTEMBI, KOTOPad OIIUCBIBACT PA3JINYHBIEC Ba-
PUAHTHI UCITOJIB30BaHUA CUCTEMbI peaJIu3yeT NpeleaeHThI.
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1: generateANLDESystemSet()
2: loadANLDESystems()
3: sendANLD rmatANLD 1.1: generateANLDESystemSet(

4: saveANLDESystems() 3.1: sendANLDESystemSet(ANLDESystemSet)

Client part M Session processing
Ex «— — B

<«
1.7 sendANLD D 1.6: [ANLDESystemSet]
2.1: [loadANLDESystemFileForm]
3.0: sendF 36: [solverOutcome] L 1.2: generateANLDESystemSet()
a7 T 3.2: sendANLDESystemSet(ANLDESystemSet)
4.1: [saveANLDESystemSetForm] 1.5 [ANLDESystemSet]

3.5: [solverOutcome]

Algorithm server
3.3: solveANLDESystemSet(ANLDE SystemSet)
1.4 [ANLDESVS(ETHSEI]/' \A
A/ 3.4 [solverQutcome] v\
13 D 0
Generator Solver

Puc. 6: Process a set of ANLDE systems Collaboration Diagram

3.4 Behavioral model
3.4.1 Process a set of ANLDE systems

For processing a set of test ANLDE systems, a user may initialize four flows, see
Figure 6.
The first flow is for generating such a set.

1: generateANLDESystemSet() sends a signal to the web server that a user requires
to generate a set of test ANLDE systems,

1.1, 1.2: generateANLDESystemSet() sends/forwards the request to the algorithm
server,

1.3: generateANLDESystemSet() calls an appropriate generator and starts the
generating process,

1.4: [ANLDESystemSet | is a required generated set of ANLDE systems,
1.5: [ANLDESystemSet | is forwarded to the session,
1.6: [ANLDESystemSet | is returned to the web server,

1.7: sendANLDESystemSet(ANLDESystemSet) sends the form with the set of ANLDE
systems to the user.

The second flow is for loading a set of ANLDE systems from user’s file.

2: loadANLDESystem() sends request to getting a web form for loading a set of
ANLDE systems,

2.1: [inputANLDESystemForm | (the web form) is sent to the user for loading a
set, of ANLDE systems.
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The third flow is for solving a set of ANLDE systems.

3: sendANLDESystemSet(FormatANLDESystemSet) sends a given set of ANLDE
systems in ANLDE format to,

3.0: sendProcessMessage(processMessage) sends a process message (about solving
process),

3.1: sendANLDESystemSet(ANLDESystemSet) sends a given set of ANLDE systems
to the web server,

3.2: sendANLDESystemSet(ANLDESystemSet) forwards the set to the algorithm
server,

3.3: sendANLDESystemSet(ANLDESystemSet) calls an appropriate solver and starts
the solving process,

3.4: [solverOutcome | (solution result) is returned by the solver to the algorithm
server,

3.5: [solverOutcome | is processed and sent into the current session,
3.6: [solverOutcome | is processed and sent to the web server,

3.7: sendSolverOutcomeSetReport(reportOnSolution) produces a report on solution
and sends th corresponding form to the user.

The last flow is for saving ANLDE system.
4: saveANLDESystems() is a request for saving a given set of ANLDE systems,

4.1: [saveANLDESystemForm | (the form for saving) is produced and sent by the
web server to user.

A user chooses processing a set of ANLDE systems using the corresponding
item in the main menu. The “Process a set of ANLDE systems” is displayed in
the “Content” part of the main web page.

The first possibility for user is to input a set of ANLDE systems. The set may
be loaded from file. The user chooses “Load set from a text file and solve” item in
the form. Then the user presses the “Browse...” button and chooses the file. Also
the user can choose an alternative solving algorithm (corresponding item in the
list “Alternative Solver”).

The second possibility is to generate a set of ANLDE systems. The user
chooses “Generate new set” item. Also the user can choose a generator (corresponding
item in the “Generator”). If the user does not choose a generator, then “gauss”
algorithm is used by default. After the generation, the user can choose solve
and/or save a set of ANLDE systems by selecting corresponding check boxes.
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For processing a set of ANLDE systems, a user should press the “Process”
button. The process message will be displayed in the “Content” part (sect. Process
message format). Then the web system checks the given set of ANLDE systems.
If the set is incorrect, then an error message is displayed in “Content” (sect. Error
message format, 4). If the set does not satisfy user limits, then an error message
is also displayed in “Content” (sect. Error message format, 7).

If save item was selected, then after generating ANLDE systems the set is
opened in a new browser window (ANLDE system set format, comments on saving
will be added). If no check box is selected, then an error message is displayed in
the “Content” part (sect. Error message format, 5).

If the set of ANLDE systems is valid, then the report on solution is displayed
in the “Content” part after processing (sect. ANLDE system set solution format).
If there was an error in the solving process, then the error is displayed in the
report on solution (sect. ANLDE system set solution format).

For convenience, user limits information is shown in this form too. If the
user presses “‘Change limits” button, then the “User limits” form is displayed
in the "Content"part and, after submitting changes "Process a set of ANLDE
systems'form, is loaded in the "Content'"part with new user limits.

This form corresponds to the "Process a set of ANLDE systems'"use case, see
Fig. 7.

~4- JFile] Initialize a choosing of file Send request on file

Send a choose file dialog

% S Q 0
<LEER GENERATOR - SOLVER

[Generator] nitialize generating J: Send request on g | D 0 |

P > |

e Run GENERATOR |

|

o D ) Send systems |

An user should choose one of this |
casesin "Process setof ANLDE

systerm” form !

Form name: process set of ANLDE L | |

systems I X |

Format: ANLDE system set | |

| |

L

|

|

|
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|

|

Send request on solve )
s %» sendANLDESystemSet()
An user can choose one or -
hoth of this cases in"Process set of sendProcessMessage()
ANLDE system" form and then heishe 4
initializes processing of set of ANLDE solveANLDESystemSet()
systems. An user can save only a sendANLDESystemSetReport)
generated set of ANLDE systems e
~ [Format solution ANLDE T X
~ . Initialize saving of systems Send request on save L system set
>
Process a Set of ANLDE Systems
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Puc. 7: Process a Set of ANLDE Systems
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Ha cragum TectupoBanus ObLIN pa3padoTaHbl 0a30BbIe CHCTEMHBIE TECTHI,
OCHOBO# KOTOPBIX TaK:Ke SIBJISJIMCH IIPEIeIEHTHI, 8 UMEHHO: OBbLIIO IPOBEPEHO, KaK
peaIM30BaHbl IPEIEIEeHThl, 1 KAKOBA PEAKIUs CUCTEMbl Ha Pa3/InYHbIe JefHCTBUS
110JIb30BaTesel.

IIpumep 6a30BOro cucTeMHOroO TecTa

3.5 Process a set of ANLDE systems

Description: The web system solves set of ANLDE systems and produces the
report on solution.

Type of test: functional, acceptance.

Precondition: One of the Web-SynDic system pages is opened in the user’s
browser.

Testing:

1. UI process form

User Actions: The user clicks on Process a Set of ANLDE Systems link in
Main Menu.

Expected Outcome: The user is returned with Process a Set of ANLDE
Systems form in the Content area.

2. ANLDE systems set inputting
User Actions:

Generation: User can set Generate a new set radio button, Solve generated
set or Save generated set in Process an ANLDE System form.

Input: User can set the Load set from a text file and solve radio button
and manually enters path to text file containing a set of ANLDE Systems
to solve in text area, or clicks on Browse button and chooses file in the
appeared browse window.

Expected Outcome The corresponding forms and radio buttons are filled
properly.

3. Solving
User Actions:

Standard: the user clicks on Process button of Process a Set of ANLDE
System form.

Comparing: the user sets slopes checkbox, or any other checkbox corresponding
to one of external ANLDE solvers, and clicks on Process button of Process
a Set of ANLDE System form.
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Expected Outcome: If generation or processing of the set of ANLDE systems
takes more than 20 seconds, user is returned with Progress Message every
20 seconds until processing is done.

When processing is done, the user is returned with following results, depending

on set parameters.

Set

Result

Load set from a text file and solve
radio button

Generate a new set radio button
and Solve generated set checkbox
slopes checkbox, and any of two
previous cases

Generate a new set radio button
and Save generated set checkbox

report on solution
report on solution

report on solution:

internal algorithms and
external solvers

new browser window with

the generated set of ANLDE

systems

Example test data:

User Input
x1 + x4 = 2xx1 + 3%x3
x2 + x3 = x1 + 2*%x2 + x3
h
x1 + x11 = 82*%x1 + 56%x2 + 48%xb + 22*%x8 +
19xx10 + 49*x11 + 92x%x12
X2 + X7 + x9 + x12 = 50*x1 + 48%x2 + 18%x5 + x7 + 20%x8 +

x9 + 86*%x10 + 71xx11 + 30%x12

x3 + x10 + x14 = 15*%x1 + 66*%x2 + x3 + 83%x5 + 76*x8 +
T4%x10 + 96%x11 + 62*x12 + x14

x4 + x8 = 29%xx1 + 29%x2 + x4 + 28%x5 + 86*x8 +
36*%x10 + 74xx11 + 5%*x12

x5 + x6 + x13 = bl*xx1l + 26%x2 + 3*%xb +x6 + 33%x8 +
81%x10 + 49xx11 + 54*x12 + x13

h

x1 + x2 + x3 + x4 + x5 + x6 + x7 + x8 +

x10 + x11 + x12 + x13 + x14
= 90*x1 + x2 + 7*x3 + 88%x4 + 96%xb +
bo*x6 + x7 + 7*x8 + x9 + x10 + 63*%x11 +
bbxx12 + x13 + 89xx14

x9 +

%
x1
x2

x1
x2 + x3

+ x3

Expected Solution
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1. ANLDE system metrics:

minimum
average
maximum

minimum
average
maximum

maximum
minimum

average
maximum

number
number
number

number
number
number

of
of
of

of
of
of

equations: 1
equations: 2.5
equations: 5

unknowns: 3
unknowns: 8.75
unknowns: 14

coefficients in ANLDE systems: 96

number of solutions: 1
number of solutions: 4
number of solutions: 7

2. Algorithm metrics:

AlgorithmSystem Work Memory Solving result
time(sec) time(sec) usage(KDb)
anlde 0.00 1.513098 2192 Solved
slopes 0.72 3.483165 2192 Abnormal
solver
termination

3. Solving machine characteristics:

e CPU: 1A32, 1200 MHz;

e RAM: 256 MB.
e Operating system: Linux 2.4.19

e Priority(nice): 15.

PykoBojicTBO T0/Ib30BaTEIsT Web-cucTteMbl Tak»Ke CTPOWMJIOCH TIO TIPeIeIeH-

TaM.

4 3akJodeHune

Mosiesib TIpeneIeHTOB sIBJISETCS MOIIHBIM CPEJICTBOM, MCIIOb3YEeMbIM IIPU pa3pa-
0oTKe mporpaMMHOro obecueudenust. OHa He COBIIAIaeT C TPeOOBAHUSAMHU, HO IIPE/I-
CTaBJIgeT ONKMCAHUE W WJIIOCTPUPYeT TpeboBaHUs. Mome/b MperejIeHToOB JIeXKHUT
B OCHOBe aHaJ/in3a (PyHKIMOHAJIHLHOCTH CUCTEMbI, 8 3HAYUT U B ee Oyayiieit pabo-

TOCHOCOOHOCTH U IIPUT'OIHOCTH.

Taxum obpazom, npu pa3paboTke cucTeMbl ObLIN MOJIYYEHbI CJIeAYIOINe pe-
3yJIBTATHI, Kacalolluecs MOJeJH IIpeleleHTOB:
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Ha crajuu anamusa TpeboBaHuii mocTpoeHa Moje b npeneaentos (10 mua-
rPaMM, OJIHO OIMCAHUE MPEIEIEHTA).

Ha ocHoBe Momesin mperneaeHTOB ObLIM HOCTPOEHBI MOJIE/b APXUTEKTYPHI
CHUCTEMBI, TIOBe/IeHYEeCKast MO/IeJIb, (DOPMBI T0JIb30BATEILCKOTO HHTEpdeiica.

Ha crajguu TectrupoBanust npopeeHbl 32 6a30BbIX CUCTEMHBIX TECTa, TAKXKe
OCHOBAHHBIE HA MOJEJIN IPeNeeHTOB.

[Iybnukamnust cucremsl B VlHTepHeT mianupyercs B ceHTsiope 2004 r.

Ha pabory naj npoekrom 6bL10 norpadeno 113 jaueit uim 340 yacos pabo-
4€ro BPEMEHH.
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