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1 Bsenenne

Januasi pabora siByisiercst yacrbio npoekra Web-SynDic [1], neas koropo-
ro — paspaborka web-cucrembl st TECTUPOBAHUS AJITOPUTMOB PEIIeHUs CU-
CTeM HEeOTPHUIATEJbHBIX THO(MAHTOBLIX YPaBHEHUH aCCOIMUUPOBAHHBIX C (POp-
masbHbIMu rpamMarukamu (AHJIAY) [2]. Cucrema Web-SynDic nossossier
cpaBHMBaTHL pabory anaropurma dddexTuBaoro perrenusi cucrem AHJIITY,
paspaborannoro Ha kadeape MO, ¢ apyrumu ajaropurMamu, He TPeI0CTaB-
JIsisl TIOJIb30BATE/II0 HEIIOCPEICTBEHHOI'O TOCTYIIA, K PEIIAIOIIIM IPOTPaMMaM.

lens mamuoit paboThl — pa3paboTka mHTEpdeiica MoJb30BaTeN I U IOI-
cucrembl, peanu3yonieit sror uarepdeiic (Web Server).

[Togcucrema Web Server orBeuaer 3a ToOJiydYeHHE 3aIPOCOB KJIUEHTA,
(B KauecTBE KOTOPOrO MOXKET BBICTYNATh JIIOGOH CTAHIAPTHBIA HHTEPHET-
obo3pesarenb) u dopmupoBanue OTBeToB. (OCODEHHOCTHIO JH0GOH Web-
CHCTEMBI, B OTJIHYHeE OT OOBIYHOTO IIPUJIOXKEHUSI, IBJISeTCS BO3SMOXKHOCTD O/I-
HOBPEMEHHOI'O HCIIOJIb30BAHUSI CHCTEMbI HECKOJIBKUMU II0JIb30BATEISIMH, IO~
sromy mojacucrema Web Server moszkHa Tak»Ke 00eCIedMBAThH COBMECTHYIO
HE3aBHCHMYIO pabOTy MOIL30BATeNEH M pasaeaeHne MeKIy HUMH IIpPaB J0-
cryna K DYHKIMIM CHCTEMBI (ylpaBIeHue CeaHCAMH MOJIb30BaTEJeH).

BricokoyposreBasi apxurektypa cucrembl Web-SynDic m3obparkena Ha

puc. 1.
Web-SynDic External Solver I
/I External Solver |
Web
?/eerr_ \| External Generator I
Client \I External Generator |

Puc. 1: BricokoypoBHeBas apxutektypa cucrembl Web-SynDic

Janunast pabora Tak:ke mpejcrasjieHa B myoaukamusx [1] u [3].



2 llpomecc pa3zpadboTku

[Tpouece paspaborku (puc. 2) Gl OCHOBAH Ha BOJIOLAJHON MOJEIH W
COCTOAJI U CTaJAMil aHa/In3a TpeboBaHMil, IPOEKTUPOBAHU, Peau3alil 1 Te-

CTUPOBaHUA HpOFpaMMHOﬁ CHUCTEMHBI.

Requirements use-case model > User Interface
analysis . . design
functional requirements

forms

data formats
style conventions

V

Design Server subsystem
stage design

server architecture
design document

code
Testing < Implementation

Puc. 2: Ilponecc pazpaboTku

Ha crajgum ananu3a TpeboBaHuii Ha OCHOBE TOJIB30BATEILCKUX TPeOOBa-
HU ObLIM OonpejiesieHbl (DYHKIMOHAJIbHBIE TPEOOBaHUS U TIOCTPOEHA MOIEb
npere/ieHTos [4].

Ha ocHoBe pe3yibTaToB, TOJyYeHHBIX NIPU aHAIU3e TPeOOBaHUIA, HA CTa-
JIAM TIPOEKTUPOBAHUsST ObLIN pa3paboTanbl (hopMbl (3.2), IpeaoCcTaB/IsIoNe
noJsib30BaTe 0 nHTepdeiic K GyHKuusiM cucrembl, 1 popMarThl gaHHbIX (3.3)
JIJIsI B3aMMOJIEHCTBUS C TO0JIb30BaTe/IeM, BKJIOYas (hpopMaT Jjis BBOJA CH-
CTeM U MHOXKECTB CHCTEM yPaBHEHUH U CTPAHUIBI 0TYeTOB. KpoMme Toro, ObI-

JM pa3paboTaHbl COIVIAIIEHUS O CTUJIEe OJIb30BaTeIbCKOTO HHTepdeiica (3.1)



OTIUCHIBAIOIIIE KOMIAHOBKY Web-CTpaHMUIl, NCIOJIb3yeMble IIBeTa W MTPUHITUITHI
mOCTpOeHus (HopM.

Jlasee Obl1a cipoekTupoBaHa noacucrema Web Server. [Tpu sTrom ncmnoib-
3oBaJnCch TexHosoruu Java Servlets [6] u JavaServer Pages [7] (JSP). Servlet
(cepmyier) — 3T0 Java-KJIacc UCHOJIb3yeMblil Jjisi 06pabOTKU 3ampoCOB KJIH-
€HTOB ¥ OTIIPABKM OTBETOB, TexHoJorud JSP mo3BosigeT mporpaMMupoBaTh
cepnJieThl 1yTeM BcraBku Java-koja B HTML-daiisi. B ocnoBHOM, cepBiieTs
(peasim3oBaHHbIe HA Java) MCIOJIB30BAINCH JJIsi 0OPAOOTKH 3a1IPOCOB KJIMEH-

TOB, a crpanulpl JSP s dbopmupoBanusi oTBeToB (puC. 3).

request response
g Client P

/ Web-SynDic \

\[/ Web Server subsystem

Servlet Jsp

Puc. 3: lcnonbp3oBanue cepBIeTOB

JlaJtee ciietoBa/iv CTQ UK PeaTU3alii U TeCTUPOBaHus cucteMbl. [Ipu pe-
aJIN3AIUH TIOJCUCTEMBI HCIO/Ib30BaJICs makeT Apache Tomcat, Bkrrouaromuit
OuOJIMOTEKY KJIACCOB CEPBJIETOB U KOMIUIATOP cTpaHur JSP.

B ciexyromem pasgene npuBeiieH pparMeHT JOKYMEHTAIUH ITPOeKTa,

omuchIBarONmit naTEpdeiic nomp3oBares cucreMbl Web-SynDic.

3 User Interface

This section describes the interface between a user and the Web-SynDic
system. The key part of the user interface specification is section “Forms”
(sect. 3.2). The forms are used to exchange data between a user and the

Web system. Data formats, used in forms, are described in section “IO Data



Formats” (sect. 3.3). Also this document includes section “Style Convention”
(sect. 3.1) and section “Notes on Implementation” (sect. 3.4) to describe the

corresponding issues.

3.1 Style Convention
3.1.1 Colors

Black text on a white background; blue hyperlinks; red warnings, important
notes and required field marks and gray buttons will be used for Web-
SynDic web pages. Main menu, user menu and log in/status page parts (see
section 3.1.3 for Page Layout) have light gray background.

3.1.2 Forms

Key form design principles are ease to use, functionality and simplicity of
implementation. Only standard controls (buttons, text field, text areas, check

boxes and radio buttons) are used.

3.1.3 Page Layout

Each page consists of the following parts (see Fig. 4):
Header: web system’s title;

Main menu: links to the main web system functions (Req. F1-F3) and

related documentation;

User menu: links to user information and limits form, administration links

(Req. F5-F6);

Log in form: displayed until user logs in. It also shows user’s IP address
(sect. 3.2.3 Log In Form, Req. F4);

Log in status: current user nickname and “Log out” link and user’s IP

address (displayed after user logs in);



Content: information and forms the user is currently working with
(sect. 3.2). Also content contains brief textual description for each

current form.

Header

Main
menu

User Content
menu

Log in
form / status

Puc. 4: Page layout

3.2 Forms
3.2.1 Process an ANLDE System

Description: This form allows a user to send one ANLDE system, which
may be generated or written manually, to server for solving. In this case
a user can see her/his own limits on the same form and change them,
whenever she/he wants (using “Change limits” button). Limits values are
used as parameters for generating a new ANLDE system. See Fig. 5.

Components:

e text area for manual input of ANLDE system (sect. 3.3.1 ANLDE
System Format),

e button “Generate”,



Process an ANLDE System

System:

£3| | {2

Generate Solve Save

Additional solvers to compare with the ANLDE algorithm:

<nonex> v
Generator:
Default v
Limits:
<limits
information= Change limits

Puc. 5: Process an ANLDE System form

button “Solve”,

button “Save” ,

list “Alternative solver” (sect. 3.3.5 Alternative Solver List Format),

button “Change limits” (sect. 3.2.7 User Limits),
e limits information (sect. 3.3.9 Limits Format).

References:

Use case: Process an ANLDE System.

Requirements: EUla.



3.2.2 Process a Set of ANLDE Systems

Description: Process form gives a user an opportunity to work with a set
of ANLDE systems, which can be generated or loaded from a file, and then
send the systems to the server for solving. A user can see her/his limits and
may change them, if necessary, with a "Change limits"button. Limits values

are used as parameters for generating ANLDE system. See Fig. 6.

Process a Set of ANLDE Systems

(O) Load set from a text file and solve

Browse. .,

(® Generate a new set
Solve the generated set
[ ] Save the generated set

Generator; | Default v

Additional solvers to compare with the ANLDE algorithm:

<nonex v

Process

Limits:
<limits
information> Change limits

Puc. 6: Process a Set of ANLDE Systems form

Components:

e radio button "Load a set from a text file",

e text field for file name (format depends on operating system, sect. 3.3.2
ANLDE System Set Format),



e radio button “Generate a new set” (selected by default),

e check box “Solve the generated set” (checked by default),

e check box “Save generated set” (does not checked by default),

o list “Alternative solver” (sect. 3.3.5 Alternative Solver List Format),
e button “Process”,

e limits information (sect. 3.3.9 Limits Format),

e button “Change limits” (sect. 3.2.7 User Limits).

References:

Use case: Process a Set of ANLDE Systems.

Requirements: EUlb.

3.2.3 LogIn

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. 7.

LogIn
Nickname: |
Password: |
Log in Register

Puc. 7: Log In form
Components:

10



e text field for nickname (sect. 3.3.10 User Information format),
e text field for password (sect. 3.3.10 User Information format),
e button "Log In",
e button "Register".

References:

Use case: Log In.

Requirements: EU2d.

3.2.4 Activity Statistics

Description: This form is accessible only for the system administrator. It
allows to select necessary characteristics and get a report on activity statistics

for the current month. Two lists are available:
e domain: nicknames or IP addresses;

e metrics: number of generated systems, input systems, solved systems,

acknowledged systems, resources, etc (sect. 3.3.7).

See Fig. 8.
Activity Statistics
Domain: |iNickname ‘v
Metrics; | Solved systems @+
Get report
Puc. 8: Activity Statistics Form
Components:

11



list of activity domains (sect. 3.3.6 Activity Domain format),
list of activity metrics (sect. 3.3.7 Activity Metrics format),

button "Get report".

References:

Use case: Get Statistics.

Requirements: EU3Db.

3.2.5 Default Limits

Description: This form is accessible only for the system administrator.

It allows changing the default limits of solving ANLDE systems. The form

consists of a set of text fields, where necessary default limits are written (only

nonnegative integer values). See Fig. 9.

Components:

text field for maximal time of solution (sect. 3.3.9 Limits format);

text field for maximal memory used in solution (sect. 3.3.9 Limits

format);
text field for maximal value of coefficients (sect. 3.3.9 Limits format);

text field for maximal value of basis components in solution (sect. 3.3.9

Limits format);

text field for maximal number of equations in ANLDE system
(sect. 3.3.9 Limits format);

text field for maximal number of unknowns in ANLDE system
(sect. 3.3.9 Limits format);

text field for maximal size of set of ANLDE systems, which are solved
(sect. 3.3.9 Limits format);

text field for maximal number of solutions (sect. 3.3.9 Limits format);

12



Default Limits

Max. time (sec); [ ]

Max. memory (KB}: ‘ ]

Max. absolute l ’
values of coefficients:

Max. values of solution l ’
basis components:

Max. equations: | !

Max. unknowns: [ |

Max. set size: [ ]

Max. solutions: ‘ ’

Max. solutions to be l ’
included in a report:

Submit new values

Puc. 9: Default Limits form

e text field for maximal number of solutions to be included in a report
(sect. 3.3.9 Limits format);

e button "Submit new values".
References:

Use case: Manage Default Limits.

Requirements: EU3c.

3.2.6 Registration

Description: The form allows a user to register in the web system. In

order to do it he/she should enter his/her personal information, nickname

13



and password; text fields that marked with

™ are required. Brief textual

description for this form also contains restrictions on field sizes. See Fig. 10.

Registration
Full name
E-mall:
* Nick name:

* Password:

* Re-enter password: |

Information
about yourself:

] |

* - required field

Register

Puc. 10: Registration form

Components:

text field for nickname (sect. 3.3.10 User Information format), required;
text field for password (sect. 3.3.10 User Information format), required;

text field for re-entering password (sect. 3.3.10 User Information

format), required;

text field for full name (sect. 3.3.10 User Information format), the same

as a nickname by default;
text field for e-mail (sect. 3.3.10 User Information format);

text area for personal information (sect. 3.3.10 User Information

format);

14



Button "Register".

References:

Use case: Register a User.

Requirements: EU2a.

3.2.7 User Limits

Description: The form allows a user to change her /his own limits on solving

ANLDE systems. It consists of the set of text fields, where user limits are

entered. But they must not exceed the default limits. For user’s convenience

default limit corresponding to each text field for entering limit is shown. See
Fig. 11.

Components:

text field for maximal time of solution (sect. 3.3.9 Limits format);

text field for maximal memory used in solution (sect. 3.3.9 Limits

format);
text field for maximal values of coefficients (sect. 3.3.9 Limits format);

text field for maximal value of basis components in solution (sect. 3.3.9

Limits format);

text field for maximal number of equations in ANLDE system
(sect. 3.3.9 Limits format);

text field for maximal number of unknowns in ANLDE system
(sect. 3.3.9 Limits format);

text field for maximal size of set of ANLDE systems, which are solved
(sect. 3.3.9 Limits format);

text field for maximal number of solutions (sect. 3.3.9 Limits format);

15



User Limits

Max. time (sec): [ ] <default limit>

Max. memory (KB): | | <dsfault limit>

Max. absolute ‘ y <default limit>

values of coefficients:

Max. values of solution ‘ ’ <dafaiiltlimitts

basis components:

Max. equations: | | <default limit>
Max. unknowns: | | <default limit>
Max. set size: | | <default limit>
Max. solutions: ‘ ’ <default limit>

Max. solutions to be ‘ ’ <defatilt limit>

included in a report:

Submit new values

Puc. 11: User Limits form

e text field for maximal number of solutions to be included in a report
(sect. 3.3.9 Limits format);

e button "Submit new values".
References:

Use case: Manage User Limits.

Requirements: EU2c.

3.2.8 Manage Users

Description: Accessible only for a system administrator. She/He enters the

nickname of a target user and presses "Edit"button. See Fig. 12.

16



Manage Users

Nickname:

Edit

Puc. 12: Manage Users form

Components:
e text field for user’s nickname (sect. 3.3.9 User Information format),
e button "Edit"(sect. 3.2.9 User Information).

References:

Use case: Manage Users.

Requirements: EU3a.

3.2.9 User Information

Description: The web system sends this form to the user. System
administrator may change this information for any user; other users may
change only her/his own information. See Fig. 13.

Components:

e text field for user’s nickname (sect. 3.3.10 User Information format),

text field for user’s E-mail (sect. 3.3.10 User Information format),

text area for extra user’s information (sect. 3.3.10 User Information

format),

check box "Change password" (doesn’t checked by default),

text field for user’s password (sect. 3.3.10 User Information format),

17



User Information: <nickname>

Full name: { {

E-mail; | y

Information:

[ ] Change password

Password: | |

Re-enter password: | |

[] Remove account

Submit new values

Puc. 13: User Information form

o text field for re-entering password (sect. 3.3.10 User Information

format),

e check box "Remove account"(doesn’t checked by default, displayed in

admin form only, regular user don’t see this check box),

e button "Submit new values".
References:

Use case: Manage Users.

Requirements: EU3a.

3.2.10 General Notes

Description: This form allows a user to send an opinion about the web-
system (as whole). See Fig. 14.

Components:

18



General Notes

Send note

Puc. 14: General Notes

e text area for a textual note (sect. 3.3.11 Note format),
e button "Send note".

References:

Use case: Send a Note.

Requirements: EU2b.

3.2.11 Notes on Solution

Description: This form allows a user to send an opinion about the last
processed ANLDE system (or ANLDE systems set). The user chooses one of

two possibilities:

1. Agree with solution of the processed ANLDE system (set). In this case
the user may or may not attach the ANLDE system (set) to the note.

2. Disagree with solution of the processed ANLDE system (set). In this
case the processed ANLDE system (set) is always attached to the note

(automatically).

See Fig. 15.

Components:

19



Notes on Solution

(@ Agree with solution ([_] Attach processed system)

() Disagree (the system will be attached to
your message)

OK

Puc. 15: Notes on Solution

text area for a textual note (sect. 3.3.11 Note format),

radio button "Agree with solution" (selected by default),

radio button "Disagree",

check box "Attach solved system"(doesn’t checked by default),
e button "OK".

References:

Use case: Send a Note.

Requirements: EU2b.

3.3 10 Data Formats
3.3.1 ANLDE System Format

Format:

# Comment

20



x1 + x2 + ... + xK2 = cli1*xx1 + c12*%x2 + ... + ciIN*xN
x[K2+1] + x[K2+2] + ... + xK3 = c21*%xx1 + c22%x2 + ... + c2N*xN

x[KM+1] + x[KM+2] + ... + xN = cMi*xl + cM2*x2 + ... + cMN*xN

Description: The format represents an ANLDE system. c11, c12, ..., cIN,
c21, ¢22, ..., cMN are coefficients (optional, default value is 1). x1, x2, ..., xN
are unknowns, may appear in any order, some may be skipped. If there is no

w_»

unknowns after the sign, write “0”. Each unknown must appear in the
left-hand side of some equation at most one time. Blank and comment lines
are ignored.

Sample:

# Sample ANLDE system

x1l + x4 = 2*%x1 + 3*x3

x2 + x3 = x1 + 2%x2 + x3

Corresponding forms: sect. 3.2.1 Process an ANLDE System.

3.3.2 ANLDE System Set Format

Format:

<ANLDE system 1>
/

<ANLDE system 2>
b

<ANLDE System N>

Description: The format represents ANLDE System Set (ANLDE System
1), ..., (ANLDE System N). Each system is in the ANLDE System Input
Format (sect. 3.3.1). Blank and comment lines are ignored. String with
symbols(s) % is a delimiter for ANLDE systems. These strings may
additionally contain blank symbols (’’, "\t’) only.

Corresponding forms: sect. 3.2.2 Process a set of ANLDE system:s.

21



3.3.3 ANLDE System Solution Format

Description: Format represents a report on solution of an ANLDE System.

Each report includes

1. Test ANLDE system (ANLDE system format, sect. 3.3.1).
2. Number of solutions (nonnegative integer).
3. Algorithm name, system time, work time, memory usage, solving
result (one of the following: solved, limit exceeded, abnormal solver
termination), see sect. 3.3.9 for the these attributes.
4. Server hardware and software characteristics where solving algorithms
work (Requirement Specification, Configuration Requirements).
5. List of solutions found by each algorithm (depends on limit view in
limits format, see sect. 3.3.9).
Sample:
1. Test ANLDE system:
x1 + x4 = 2xx1 + 3%x3
x2 + x3 = x1 + 2%x2 + x3
Number of solutions: 1
2. Performance metrics of the algorithms:
Algorithm | System time(sec) | Work time(sec) | Memory usage(KB) | Solving result
anlde 0 0.580 2192 solved
slopes 0 1.168 2192 solved
3. Solving machine characteristics:

e CPU:

RAM:

1A32, 1200 MHz;
256 MB.

Priority(nice): 12

Operating system: Linux 2.4.19

22




4. Solutions of test ANLDE system:

r1T o X3 T4

anlde:
A 0 0 1 3

Ty T2 T3 T4

slopes:
P Y 0 0 1 3

Corresponding forms: sect. 3.2.1 Process an ANLDE System.

3.3.4 ANLDE System Set Solution Format

Description: Format represents a report on solution for a set of ANLDE

systems. Each report includes
1. Number of ANLDE systems in the set;

2. ANLDE systems metrics: minimum (positive int), average (positive
real,one digit for fractional part) and maximum (positive int)
dimensions (equations and unknowns) of test ANLDE systems; average
(positive real, one digit for fractional part) and maximum (positive
int) coefficients of test ANLDE systems; minimum (nonnegative int),
average (nonnegative real, one digit for fractional part); maximum

(nonnegative int) number of solutions.

3. Algorithm metrics: algorithm name, sum system time (Limits format),
sum work time (Limits format), maximal memory usage (Limits
format), solving result (one of the following: solved, limit exceeded,

abnormal solver termination).

4. Server hardware and software characteristics (Requirement

Specification, Configuration Requirements).
Sample:
1. Number of ANLDE systems in the set: 3

2. The set characteristics:

23



minimum equations: 3

average equations: 5.0
maximum equations: 7
minimum unknowns: 4

average unknowns: 7.0
maximum unknowns: 10
average coefficients: 4.2
maximum coefficients: 10
minimum number of solutions: 0
average number of solutions: 3.3

maximum number of solutions: 10

3. Algorithm metrics:

Algorithm Summary Summary Maximum Solving
name system time(sec) | work time(sec) | memory usage(KB) | result
anlde 0 0.580 2192 solved
slopes 0.23 5.172 2192 solved

4. Solving machine characteristics:

CPU: TA32, 1200 MHz;
e RAM: 256 MB.

Operating system: Linux 2.4.19

Priority(nice): 12

3.3.5 Alternative Solver List Format

Description: This is a list of available alternative solvers to compare with
the ANLDE algorithm. The List includes special “none” item to disable the

comparison feature. At most one alternative solver may be chosen.
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3.3.6 Activity Domain List Format

Description: The format represents an activity domain list. There are two
items in this list: "Nickname"and "IP address". The first one corresponds to
statistics by all registered users, the second one is for statistics by all hosts.

Corresponding forms: sect. 3.2.4 Activity statistics.

3.3.7 Activity Metrics List Format

Description: The format represents an activity metrics list. The list

contains the items:
Sessions is the total number of sessions.

Processed ANLDE systems is the total number of processed (input with an
attempt to solve) ANLDE systems,

Generated ANLDE systems is the total number of generated (by Web-SynDic)
ANLDE systems,

Solved ANLDE systems is the total number of successfully solved (from point
of view of the anlde solver) ANLDE systems,

Acknowledged ANLDE systems is the total number of acknowledged
(explicitly by user(s)) systems,

Discrepancies for solvers is the total number of ANLDE systems that are
solved with a discrepancy (alternative algorithm gives a different

solution comparing with the anlde solver),

Sum system time is sum (for all ANLDE systems and their sets) system (from

OS point of view) time usage,

Sum work time is sum (for all ANLDE systems and their sets) work (from

user point of view) time usage,
Sum session time is sum session work time (time, used by all sessions),

Corresponding forms: sect. 3.2.4 Activity Statistics.
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3.3.8 Statistics Report Format

Description: The format represents a statistics report. The report is a table
with 2 columns. The first column contains items according to the selected

domain (nickname or IP address). The second column contains statistics

metrics.

Sample: Statistics report during the October.

Generated at Fri Oct 31 12:22:29 MSK 2003.

nickname | summary used work time
guest 49.40

guest01 10.10

guest2 50.50

guest 2 40.40

userl3 20.20

user2 111.00

user21 30.30

user3 50.50

user31 9.0

Corresponding forms: sect. 3.2.4 Activity Statistics.

3.3.9 User limits Format

Description: The format represents user limits. There are eight items in

this format:

1. Maximal time allowed for solving process (in seconds, positive integer,

checked during a solving process).

2. Maximal memory allowed for solving process (in kilobytes, positive

integer, checked during a solving process).

3. Maximal value for coefficients of ANLDE system(s) (positive integer,
checked i) after inputing the ANLDE system and ii) during generating

process).
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4. Maximal value for any component in a basis solution (positive integer,

checked during generating and solving processes).

5. Maximal number of equations in ANLDE system (positive integer,
checked after inputing the ANLDE system and during generating

process).

6. Maximal number of unknowns in ANLDE system (positive integer,
checked after inputing the ANLDE system and during generating

process).

7. Maximal size of an ANLDE systems set (positive integer, checked after

inputing the set and during generating process).

8. Maximal number of basis solutions (positive integer, checked during

generating and solving processes).

9. Maximal number of basis solutions to be included in a report on
solution (non-negative integer, untestable because using only for output

solutions to a user).

Corresponding forms: sect. 3.2.5 Default Limits, sect. 3.2.7 User Limits.

3.3.10 User Information Format

Description: The format used for user information data. There are six

items in this format.

Y

1. Nickname consists of following characters: Latin letters, digits and *_

symbol. It is case sensitive. Maximum length is 32 characters.

2. Password consists of following characters: Latin letters, digits and
punctuation marks. It is case sensitive. Maximum length is 32

characters.
3. Re-entering password format is the same as password format.

4. Full name is a text (text). Maximum length is 256 characters.
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5. E-mail is a text (text). Maximum length is 256 characters.
6. Personal information is a text (no more than 256 characters).

Corresponding forms: sect. 3.2.6 Registration, sect. 3.2.8 Manage Users,

sect. 3.2.9 User Information.

3.3.11 Note Format

Description: The note format is a text (no longer than 4096 symbols).
Corresponding forms: sect. 3.2.10 General Notes, sect. 3.2.11 Notes on

Solution.

3.3.12 Acknowledgment Format

Description: This format represents a different types of acknowledgments.

The acknowledgment format is a one of following types:

’”

1. Log in acknowledgment (“You are logged in as 'nickname’.”).

2. Modification acknowledgment (“Changes have been submitted. Thank
you.”).

3. Sending note acknowledgment (“Your message have been sent. Thank

you.”).
4. Registration acknowledgment (“Thank you for registering.”).

Corresponding forms: sect. 3.2.3 Log In, sect. 3.2.5 Default Limits,
sect. 3.2.7 User Limits, sect. 3.2.8 Manage Users, sect. 3.2.10 General Notes,
sect. 3.2.11 Notes on Solution, sect. 3.2.6 Registration.

3.3.13 Error Message Format

Description: Format represents a different types of error messages. The

error message format is one of following types:

1. Invalid nickname or password.
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2. Invalid value (also empty).

3. Too big message.

4. Invalid ANLDE system format.

5. 777 Chosen be absent.

6. Registration error.

7. The ANLDE system does not satisfy the user limits.
8. Server is already processing your task.

Corresponding forms: sect. 3.2.3 Log In, sect. 3.2.5 Default Limits,
sect. 3.2.7 User Limits, sect. 3.2.8 Manage Users, sect. 3.2.10 General Notes,
sect. 3.2.11 Notes on Solution, sect. 3.2.1 Process an ANLDE System,
sect. 3.2.2 Process a Set of ANLDE Systems.

3.3.14 Process Message Format

Description: The process message has to be shown to a user when ANLDE
solving or generating process takes more than 20 seconds (Req. AP3).

Possible message types are:
1. Solving your ANLDE system(s). Wait, please...
2. Generating ANLDE system(s) to you. Wait, please...

Corresponding forms: sect. 3.2.1 Process an ANLDE System, sect. 3.2.1
Process a Set of ANLDE Systems.

3.4 Notes on implementation

User interface for Web-SynDic will be implemented using Java Server Pages
and Servlets technologies. Web server produces HI'ML 4.01 compliant pages
and send them to a client (browser). Forms will be represented using HTML
4.01 form tags

(see http://www.w3.org/TR/html401/interact/forms.html).
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4 Iloacmcrema Web Server

4.1 OO6masg apxuTeKTypa web-cucreMbl

Ha puc. 16 uzobpazkena obmast apxurekrypa cucrembl Web-SynDic. Ha UML

AuarpaMMe IMpeacTaBJA€HbI CleAyoIue MoaACUuCTEMbI:

Web Server: unrtepdeiic mosb30BaTeIsi U yIIpaBIeHue CEaHCAMH,
Management: ynpapjieHne y4YeTHBIMHU 3aIMUCAME TOJTH30BATE €],
Activity Statistics: cbop u anau3 JaHHBIX 00 MCIIOJIB30BaHUS CUCTEMBI,
Data Store: xpanenue yderHbIX 3amuceil 1moJib30BaTeJiei,

Algoritm Server: paboTa ¢ BHEITHUMHU TPOTPAMMAMU-PENIATEISIME U T€He-

paropamu.

ApxwurekTypa nogcucrembr Web Server nokazana ua puc. 17. Ilogcucrema
Activity Statistics u MexaHH3MBI yIIpaBJICHUs CEAHCAMH I0JIb30BaTe el mpe/I-
craBjieHbl B pabore [5].

Jlastee mpuBeIeHBI pa3esibl U3 JOKYMEHTAIMH TIPOEKTA, OIMMCHIBAOIINE

crpanunbl JSP, ceppiers u apyrue Java-kiaaccel nogcucrembl Web Server.

4.2 JSP Files

The user interface is implemented using Java Server Pages technology.

main.jsp the only page directly accessible from the user’s web browser,
implements page layout (sect. 3.1.3), responses of all other JSP’s are
included in the content part, except responses of the login.jsp are

included in the login part;
index.jsp displays start page;

manageusers.jsp displays Manage Users form (sect. 3.2.8);
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Puc. 16: ApxurekTtypa cuctembr Web-SynDic

userinfo.jsp displays User Information form (sect. 3.2.9);
registration.jsp displays Registration form (sect. 3.2.6);

limits.jsp displays User Limits (sect. 3.2.7) or Default Limits (sect. 3.2.5)

forms;
login.jsp displays Login form (sect. 3.2.3);

notes.jsp displays General Notes (sect. 3.2.10) of Notes on Solution
sect. 3.2.11) forms;

process.jsp displays Process an ANLDE System form (sect. 3.2.1);
processset.jsp displays Process a Set of ANLDE Systems form (sect. 3.2.2);

3.3.12

Format,

notification (sect.

3.3.13 Error

notification.jsp displays message

Acknowledgment Format, sect. Message
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Puc. 17: Web Server Architecture

sect. 3.3.14 Process Message Format);
statistics.jsp displays Statistics form (sect. 3.2.4);

statisticsreport.jsp displays a statistics report (sect. 3.3.8 Statistics

Report Format);
solutionreport.jsp displays solution report (sect. 3.3.3 ANLDE System

Solution Format, sect. 3.3.4 ANLDE System Set Solution Format).

4.3 Servlets

Servlets are used to handle various user requests. Servlets classes extend
javax.servlet.http.HttpServlet and override doPost() method to handle POST

requests.
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UserManager receives information from User Information and Registration
forms, invokes the Management subsystem to add or change user

accounts;

LimitsManager receives information from User Limits and Default Limits

forms;
Login receives information from Login form and logout request;

NotesDispatcher receives information from General Notes and Notes on

Solution forms;

Process receives information from Process an ANLDE System and Process
a Set of ANLDE Systems forms, translates data in ANLDE System
Format (sect. 3.3.1) to the internal format (class ANLDE).
Additional methods:

e private ANLDERequest parseANLDE(String source, boolean
throws ANLDEFormatException;
translates ANLDE system (if set value is false) or ANLDE
system set (if set value is true) from the ANLDE System
Format (sect. 3.3.1) or ANLDE System Set Format (sect. 3.3.2)
to the internal format (instance of the ANLDERequest class).
ANLDEFormatException is thrown in case of parsing error or
when the ANLDE system does not conform to the limits.

4.4 Exceptions

ANLDEFormatException thrown by Process.parseANLDE() method
when it fails to parse ANLDE system (set).

4.5 Other Classes

ANLDERequest extends ANLDE, used to receive notifications on solving
and generating ANLDE systems and system sets from the Algorithm

Server subsystem.
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Fields:

e private Solver(utcome solution;

e private processing = false;
true — ANLDE System (Set) is currently in process of generating
or solving, false — ANLDE System (Set) is ready to be processed.

Following abstract methods are implemented:

e public void solved(SolverQOutcome) ;
called by Algorithm Server, notifies waiting thread of report.jsp,

stores SolutionOutcome in solution variable;

e public void generated();
called by Algorithm Server, notifies the Process servlet about
finishing ANLDE generation;

e public void error(String);
called by the Algorithm Server to notify waiting report.jsp or
Process servlet thread about ANLDE generation or solution

errors.

5 3akJ/IrdeHune
B xo01e paboThl HaJI MPOEKTOM OBLIU TOJIYUYEHBI CJAEIYIONE Pe3yIbTaThI:

e paspaboran mHTepdeiic noabp3oBaress cucrembl Web-SynDic;

e crpoekTupoBaHa moacucteMa Web Server, peanusyiomias uHTepdeiic

MOJIb30BaTEJId U yIIpaBJI€eHUE CeaHCaMU,;
e peanu3oBaHa moacucrema Web Server:

— 27 crpanurn, JSP,

— 9 kuaccoB Java, Bkaovas cepsiersbl (okoso 1600 crpok koja);
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® YACTUYHO BBITIOJIHEHA CTaus TECTUPOBAHUs, B XOJ€ KOTOPOil OBLIH
BHECEHBI YJYUIIEHUS B IOJb30BATEIbCKUI WHTepdeic, 00HAPY KEeHbI
¥ WCHpPaBJIeHbl HEKOTOPHIE ONMMMOKH, JJOCTUTHYTO TOJTHOE COOTBETCTBUE

HTML kona, Bo3paimaemoro cepsepom, crernudukanuun HTML 4.01.
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