Yoy
|

Informacione tehnologije 1T'13

IMPLEMENTACIJA MODIFIKOVANOG OSPF PROTOKOL U MREZNI SIMULATOR
IMPLEMENTATION OF MODIFIED OSPF PROTOCOL IN NETWORK SIMULATOR

Biljana Citkuseva Dimitrovska, Saso Gelev, Maja Kukuseva, Faculty of Electrical engineering, University of Goce Delcev,

1. INTRODUCTION .
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Sadrzaj: U ovom radu predlaze se uvudenje modifikacije OSPF protokola, nekom vrstom
komandi protokola izmedu susednih rutera za razmenu nekih kontrolnih podatoka. Ovaj rad
opisuje implementaciju novog modula u NCTUNS simulatoru za prethodno predlozeni protokol
rutiranja. Mrezni NCTUNS simulator i emulator je visoko doverljiv, i imogucava simulaciju
uredaja i protokola koji se koriste u Zicnim i bezzicnim mrezama. NCTUNS mrezni simulator
koristi otvorenu sistem arhitekturu da bi se moduli protokola lakse dodali simulatoru. Sledstveno,
izvrsice se komparacija predlozene modifikacije OSPF protokola sa aktuerInim OSPF protokolom
rutiranja I na bazi toga pokazati poboljsanje performansi.

Kluéne redi- rutiranja, modifikovan OSPF protokol, racunarske mreze, NCTUNS mrezni
simulator.

Abstract: The paper suggests introducing modified OSPF protocol, with a kind of command
protocol between neighboring routers for exchange of some control data. This paper describes the
implementation of a new module in NCTUns simulator, for a previously proposed routing
protocol. The NCTUNS network simulator and emulator is a high-fidelity and extensible network
simulator capable of simulating various devices and protocols used in both wired and wireless
networks. It uses an open-system architecture to enable protocol modules to be easily added to the
simulator.

Consequently, the implementation of the proposed routing protocol is expected to enable
comparison of the proposed routing protocol with current routing protocols and eventually show
performance improvement.

Keywords - routing, modified OSPF protocol, computer networks, NCTUNS network simulator.

New message type proposed for OSPF routing

In datagram networks, including IP networks, the process
of routing is an issue for every packet. In process of routing
router needs to be able to look at the packet’s destination
address and then to determine which of the output ports is the
best choice to get the packet to that address. The forwarding
process consists of receiving a packet, looking at its
destination address, consulting a table, and sending the
packet in a direction determined by that table. This is the
traditional way of forwarding packets, and some
improvements can be considered. One idea and realization
proposed by L. G. Roberts [1] is called flow management.

The main proposal described in detail in [2] is the idea
that the sending router could instruct its next hop neighbor to
directly forward the packet on, without previously processing
it, if the needed information is available in the current’s
router flow table [2]. The flow based exchange system
among neighbor routers is based on several concepts:

¢ Flow identification (Flow ID) transmitted as part of IP

header proposed for ipv4 and ipv6

e Flow Data Table (FDT) holding flow and router data
for faster routing decisions

e Egress interface port to be used at neighbor router for
specific flow
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protocol used for exchanging FDT data.
2. MODIFICATIONS OF OSPF

The basic idea for the proposed modifications of the
OSPF routing protocol lies behind the idea to utilize formerly
made routing decisions considering specific flows of the
current router, and the knowledge of routing decisions made
by neighboring routers, as well. One of the modifications for
OSPF involves using Flow IDs. The Flow ID of each packet
will be kept inside the packet header. The Flow ID would be
generated by the source host, and all packets for that flow
that will be generated from the same source host will be carry
the same Flow ID. The Flow ID identifies the 5-tuple (source
IP address, destination IP address, source port, destination
port, transport protocol). The packet flow data with unique
Flow ID would be organized in a Flow Data Table (FDT).
An example FDT is shown in Table 1.

Table 1 Example Flow Data Table (FDT)

Flow ID SrcIP DstIP  |CurrRoulfc|NeighRoulfc
10345 | 192.168.0.10 [ 192.168.1.5 If0 If15
10346 | 192.168.0.20 [192.168.2.8 If3 If3

As shown in Table 1, the
information:

FDT keeps the following
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e Flow ID is generated by the source host
e  SrcIP- IP address of the source host
e DstIP-IP address of destination host

o CurrRIfc — egress interface of the current router that
the last known packet from the specified flow was
transmitted on.

e NeighRoulfc — egress interface of the neigbour router
that the last known packet from the specified flow was
transmitted on (next hop at the neighbor router for
specific flow).

The OSPF protocol currently defines five types of
messages: Hello, Database Description, Link State Request,
Link State Update and Link State Acknowledgment. We
propose a new message type with type value 6 called Flow
Information Update Message (FIUM). The data field of the
message would include the first four fields from FDT (Table
1) for a specific flow as shown in Table 2.

Table 2 OSPF Flow Information Update Message (FIUM)
Data Field Format
16 bit

32 bit (IPv4) | 32 bit (IPv4) 8 bit

Flow ID SrclP DstIP CurrRlIfc

This type of message should be sent by the router every
time the FDT is changed. The Flow Data Table can be
changed in two situations: when certain packet is processed
using the standard procedure, or when changes occur in the
routing table. All routers receiving the message make
corresponding changes to their FDTs regarding that specific
Flow ID. The proposed modified OSPF routing protocol
must consider the changes made the to the router’s existent
IP routing table, as well. This is needed in case there are
some intermittent network topology changes recorded by the
present OSPF routing protocol.

3. NCTUNS NETWORK SIMULATOR

NCTUns uses the real-life Linux’s TCP/IP protocol stack
to generate high-fidelity simulation results. NCTUns
provides a highly-integrated and professional GUI
environment in which a user can easily conduct network
simulations. The NCTUns GUI program is capable of:

e Drawing network topologies

e Configuring the protocol modules used inside a node

e Configuring the parameter values used inside a

protocol module.

e Plotting network performance graphs

¢ Playing back the animation of a logged packet transfer

trace.

3.1 Components and architecture of NCTUns
NCTUns adopts a distributed architecture. It is a system
comprising eight components [6], shown in Figure 1:

1. The first component is a GUI program by witch user
edits network topology, configures protocol modules
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used inside the node, plots performance graphs, plays
back the animation of a packet transfer trace etc.

2. Simulation engine program is the program which
provides basic and useful simulation services to
protocol modules. We call a machine on which a
simulation engine program resides a “simulation
server”.

3. The third component is the set of various protocol
modules, each of which implements a specific
protocol or function (packet scheduling or buffer
management). All protocol modules are C++ classes
and are compiled and linked with the simulation
engine program.

4. The fourth component is the simulation job dispatcher
program that can simultaneously manage and use
multiple simulation servers to increase the aggregate
simulation output.

5. The fifth component is the coordinator program. On
every simulation server, the “coordinator” program
must be run up. The coordinator should be alive as
long as the simulation server is alive.

6. The sixth component is the kernel patches that need to
be implemented to the kernel source code so that a
simulation engine process can run on a UNIX
machine correctly.

7. The seventh component is the various user-level
daemons that are run for the whole simulation.

8. The eighth part of NCTUns is composed of the real-
life user-level application programs.
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Fig. 1 The distributed architecture of NCTUns

3.2 Implementation of FIUM in NCTUns

The basic initiative for the proposed FIUM message of
the basic OSPF routing protocol lies behind the idea to utilize
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formerly made routing decisions considering specific flows
of the current router, and the knowledge of routing decisions
made by neighboring routers, as well. The main idea behind
maintaining the information from FDT table is to enable
making faster decisions at network level, without examining
the existing IP routing tables. As previously mentioned, a
new message type with type value 6 called Flow Information
Update Message (FIUM), is proposed for using in the
modified OSPF protocol. This message can be sent in several
cases, as would be shown further on. The implementation of
this new type of OSPF message in NCTUns would be using
the existing OSPF implementation, with needed
modifications.

The message number type (with value 6) will be defined
in the header file for OSPF routing protocol, ospfd.h (placed
in /nctuns/src/tools/misc).

Figure 2 explains the procedure for processing the FIUM
message type. The FIUM message is exchanged between
neighbor routers and is used for building the FDT table.
When the message is received at one of the interfaces (whose
IP address can be determined from the Neighbor structure
containing all neighbors, defined in ospfd.h), the first step is
to search the FDT table. The lookup in FDT is performed
according to three parameters: flow_id, src_ip which are part
of FIUM message, and cuurent ifc determined as the
interface on which the FIUM message has been received. If
the FDT table search does not return any records according
to these parameters, specifically the return argument
fdt entry is NULL, then the function add entry() is being
used, since the current router has no information for the flow
described in the FIUM message and from that neighbor. The
function add_entry() adds a new record in the FDT table
copying the fields from the FIUM in this particular way:
flow id, src_ip and dest ip from FIUM are copied as
flow_id, src_ip and dest_ip in FDT; for NeighRoulfc in FDT
we set CurrRIfc from FIUM, and for CurrRoulfc in FDT we
set the interface on which the current router received the
FIUM message. After calling add entry() function, new
FIUM message will be sent to all other neighbors except to
the interface on which the previous FIUM message has been
received. If the return result from the FDT search function is
fdt_entry |= NULL, meaning there is such record in the FDT
table (same flow id, same source IP, and received from same
neighbor), then all that needs to be done, is update that FDT
entry with the new CurrRIfc from FIUM as the NeighRoulfc
in FDT. To perform this step the function update entry() is
called. This situation can happen if there is some kind of
change at the neighbor router, and that neighbor router
changed its outgoing interface for packets from the
designated flow. After this step of the procedure, again as in
the previous case, another FIUM message is sent from the
current router to all neighbors except  to the interface that
received the FIUM message.

Functions used as manipulation methods for searching,
adding, updating and deleting entries in FDT table are
defined in ospfd.h, and the entire procedure for
receiving/sending FIUM messages is implemented in the
NCTUns OSPF code — ospfd.cc.
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Fig. 2 Processing of FIUM message

4. RESULTS

In the end, we create network topology for testing of the
modificated routing daemon. The network topology is
formed of two routers shown on the picture.
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Fig. 3 Network topogy with two routers

Router marked on the picture with number 1 has two
interfaces with IP addresses 1.0.2.1 (Port ID 2) and 1.0.1.1
(Port ID 1). Router marked with number 2 has this interfaces
1.0.1.2 (Port ID 1) and 1.0.3.1 (Port ID 2). Hosts marked
with 3 and 4 have this ip addresses 1.0.2.2 (source host) and
1.0.3.2 (destination host). After creating network topology on
each of the router we start an executive file ospfd. After
completed simulation this results are shown.

In Table 3 are the basic information about FDT table set
according to the first router as shown in the Fig. 3. These
arguments are entered manually in the FDT table as defaults.
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In Table 4 are the basic information about FDT table set
according to the second router as shown on the image.These
arguments are entered manually in the FDT table as defaults.

Specifying these parameters is enabled by the software
simulator.

Table 3 FDT table on the router 1

Flow id | Src ip Dest_ip Current_if | Next ifc
c

11223 1.0.2.2 1.0.3.2 1

11224 1.0.2.2 1.0.3.2 1

Table 4 FDT table on the router 2

Flow id Src_ip Dest ip Current if | Next ifc
c

11225 1.0.3.2 1.0.2.2 1 2

11226 1.0.2.2 1.0.3.2 2

After the neighboring routers exchange their FIUM
messages, each of the routers will have new FDT tables, with
data according to the used functions for adding, deleting and
updating of the data. The first router will have the following
FDT table.

Table 5 FDT table on the router 1

Flow_id | Src_ip Dest ip | Current if | Dest ifc
c

11223 1.0.2.2 1.0.3.2 1 2

11224 1.0.2.2 1.0.3.2 1 2

11225 1.0.3.2 1.0.2.2 2

11226 1.0.2.2 1.03.2 1 2

In the next exchange FDT tables between neighboring
routers, routers 1 and 2 will update their FDT tables and will
be called stable, that will have information about the output
interface of a neighboring router. The router 2 will have the
following FDT table.

Table 6 FDT table on the router 2

Flow id | Src ip Dest ip | Current if | Dest ifc
c

11225 1.0.3.2 1.0.2.2 1 2

11226 1.0.2.2 1.0.3.2 2

11223 1.0.2.2 1.0.3.2 2

11224 1.0.2.2 1.0.3.2 2

5. CONCLUSION
As mentioned at the beginning of this paper, the primary

motivation behind the modifications of OSPF was to enable
increase in speed over the current OSPF routing protocol.
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With the proposed modifications we expect greater speeds in
packet forwarding, enabling the router receiving the packet to
forward directly to the designated interface without any
processing.

The implementation of this modified OSPF routing
protocol, as a protocol module in NCTUns is important for
research, testing and development of this proposed routing
protocol. With the successful implementation of this
modified OSPF protocol, we can show that NCTUns network
simulator can be easily upgraded with new modules, and then
used to compare the existing routing protocols with the
modified OSPF protocol.

REFERENCES

[1] Roberts, L.G. ”A radical new router”, Spectrum IEEE,
July 2009, pp. 34-39.

[2] Marija  Kalendar, Aristotel Tentov, Danijela
Jakimovska, Goce Dokoski, “A Novel Flow Based
Approach In Routing Decision Mechanism”,
Proceedings of 3rd IASTED International Multi-
conference on Automation, Control, and Information
Technology  (ACIT2010), 15-18 June 2010,
Novosibirsk, Russia, pages: 158-163

[3] L. Peterson and B. Davie, “Computer Networks: A
Systems Approach”, Morgan Kaufmann Publishers, San
Francisco, CA, 4th Edition, 2007.

[4] D. Medhi, K. Ramasamy, ”“Network Routing:
algorithms, protocols, and architectures”, Morgan
Kaufmann Publishers, 2007.

[51 S.Y. Wang and H.T Kung, “A Simple Methodology for
Constructing Extensible and High-Fidelity TCP/IP
Network Simulators”, INFOCOM®“99, March 21-25,
1999, New York, USA.

[6] S.Y. Wang, C.L. Chou, C.C. Lin, “The Design and
Implementation of the NCTUns Network Simulation
Engine”, Simulation Modelling Practice and Theory, 15
(2007) 57-81.

[7] Shie-Yuan Wang, Chih-Liang Chou, and Chih-Che
Lin, “The GUI User Manual for the NCTUns 4.0
Network Simulator and Emulator”, July 2007 Produced
and maintained by Network and System Laboratory,
Department of Computer Science, National Chiao Tung
University, Taiwan

[8] Shie-Yuan Wang, Chih-Hua Huang, Chih-Che Lin,
Chih-Liang Chou, and Kuo-Chiang Liao, “The Protocol
Developer Manual for the NCTUns 4.0 Network
Simulator and Emulator”, July 2007, Produced and
maintained by Network and System Laboratory,
Department of Computer Science, National Chiao Tung
University, Taiwan



	Tomo Popović 
- AGILNE METODE I ALATI OTVORENOG KODA ZA JAVA PROGRAMIRANJE 
	Žarko Zečević, Božo Krstajić - 
POBOLJŠANJE PERFORMANSI ANC SISTEMA PRIMJENOM NLMS ALGORITMA
	Luka Filipović, Budimir Lutovac - 
SEGMENTACIJA SLIKE POMOĆU PARALELNOG FUZZY C-MEANS ALGORITMA
	Dženan Strujić, Budimir Lutovac, Radovan Stojanović - 
PRIMJER PRIMJENE FUZZY KONTROLERA U DRUŠTVENIM MREŽAMA
	Aleksandar Borković - 
PARALELIZACIJA METODA KONAČNIH TRAKA NA VIŠEJEZGARNIM PROCESORIMA
	Aleksandar Borković - 
O RAZVOJU SOFTVERA OTVORENOG KODA U CILJU EDUKACIJE INŽENJERA
	Veselin N. Ivanović, Nevena Radović, Marko Božović, Zdravko Uskoković -  IMPLEMENTACIJA ESTIMATORA LOKALNE FREKVENCIJE NESTACIONARNIH 
MULTIDIMENZIONALNIH FM SIGNALA
	Zoran Zlatev, Vlado Gicev, Vasko Kokalanov, Gabriela Suteva -  USPOREDBI NA PERFORMANSE UMJETNE GRANICE P3 I P4 STACEY OVISNO O 
INTERVALU
	Gabriela Suteva, Zoran Zlatev - 
INTERNET TELEFONIJA
	Biljana Citkuseva Dimitrovska, Saso Gelev, Maja Kukuseva - 
IMPLEMENTACIJA MODIFIKOVANOG OSPF PROTOKOL U MREŽNI SIMULATOR
	Aleksandar Dedić - 
JEDAN METOD MJERENJA NAPONA BAZIRAN NA MIKROKONTROLERU
	Roman Golubovski -  MULTIPLATFORMNA SINHRONIZACISKA TEHNIKA ZA AKVIZICIJU NA 
BIAKSIJALNOJ VIBRO-PLATFORMI
	Roman Golubovski - 
METODE SOFTVERSKOG PROCESIRANJA BIO-POTENCIJALA
	Vasilija Sarac, Saso Gelev, Dragan Minovski, Goce Stefanov,Roman Golubovski - 
SCADA SISTEMI U PROŠIRENJU I AUTOMATIZACII T.S 110/10 kV “DRAČEVO”
	Sašo Gelev - 
UVOĐENJE FAZI LOGIKE U SISTEM UPRAVLJANJA VATROM
	Sašo Gelev, Ivana Geleva - 
INTELIGENTNA ODEĆA I RAČUNARSKA OPREMA KAO MODNI DETALJ
	Cveta Martinovska Bande, Dušan Bikov, Dragan Hadzi Kotarov - 
SENZORSKE MREŽE ZA PRAĆENJE I KONTROLU PROIZVODNJE VINA
	Maja Kukuseva, Biljana Citkuseva Dimitrovska - 
ECDH POTROŠNJA ENERGIJE U SENZORSKIM BEZŽIČNIM MREŽAMA
	Vesna Popović-Bugarin, Filip Radenović, Ljubiša Stanković -  GENETIČKI ALGORITAM ZA REKONSTRUKCIJU NEDOSTAJUĆIH ODBIRAKA  KRATKOTRAJNE FOURIER-OVE TRANSFORMACIJE
	Luka Lazović, Ana Jovanović -  UPOREDNI PREGLED PERFORMANSI LMS I NLMS ALGORITAMA U SISTEMIMA 
PAMETNIH ANTENA
	Zoran Veličković, Saša Matijašević -  KODOVANJE VIDEO SADRŽAJA ZA REPRODUKCIJU SA MULTIMEDIJALNOG 
SERVERA U HETEROGENIM MREŽAMA
	Zoran Veličković, Milojko Jevtović - 
PERFORMANSE PREDIKCIONIH ŠEMA H.264/AVC VIDEO KODEKA
	Zoran Milivojević, Darko Brodić -
 INHARMONIČNOST BAS SEKCIJE FENDER STRATOCASTER ELEKTRIČNE GITARE
	Vlada Bogosavljević, Zoran Milivojević -
 CIS KOHLEARNI IMPLANT
	Mirko Kosanović, Miloš Kosanović - 
POVEZIVANJE BEŽIČNIH SENZORSKIH ČVOROVA SA TCP/IP MREŽAMA
	Željko Pekić, Nađa Đikanović - 
STAV O E-LEARNINGU I STILOVI UČENJA
	Vuko Perišić, Jovana Božović - 
INFORMACIONI SISTEM ZAKONODAVNOG PROCESA (E – PARLAMENT)
	Mirko Milošević, Vuko Perišić -  PRIMJENA INFORMACIONO KOMUNIKACIONIH TEHNOLOGIJA ZA POBOLJŠANJE TRANSPARENTNOSTI RADA SKUPŠTINE CRNE GORE - UVOĐENJE PARLAMENTARNE 
TELEVIZIJE
	Milica Gogić -  PREDLOZI DOPUNA ZAKONSKE REGULATIVE U OBLASTI ELEKTRONSKOG KACELARIJSKOG POSLOVANJA
	Milica Daković, Aleksandra Radulović, Božo Krstajić - 
SWOT&PESTLE ANALIZA ICT RTD U CRNOJ GORI
	Jelena Končar, Sonja Leković, Zita Petrović-Kata - 
PRIMENA KONCEPTA MOBILNE TRGOVINE U REPUBLICI SRBIJI
	Peter Podsklan, Biljana Stamatovic - 
MODEL POSLOVNOG PROCESA
	Obradović Milovan -  KORIŠĆENJE INFORMACIONIH TEHNOLOGIJAZA ANALIZU ZDRAVSTVENOG STANJA 
LEČENE POPULACIJE
	Marko Simeunović, Igor Đurović, Slobodan Đukanović - 
NEUNIFORMNO ODABRANA KUBIČNA FAZNA FUNKCIJA
	Igor Đurović, Alen Pelinković, Marko Simeunović, Slobodan Đukanović -  ESTIMATOR PARAMETARA POLINOMIJALNO-FAZNIH SIGNALA ZASNOVAN NA 
WIGNEROVOJ DISTRIBUCIJI
	Pero Bogojević, Milan Barać - 
MEDIA BOX CRNOGORSKOG TELEKOMA
	Gorica Nikolić, Nemanja Ognjanović, Aleksandar Obradović - 
SIGURNOSNI ELEMENTI U NFC TEHNOLOGIJI
	Vidak Kovačević, Milutin Radonjić, Igor Radusinović - 
ANALIZA MODELA MULTICAST SAOBRAĆAJA
	Soko Divanović, Milutin Radonjić, Igor Radusinović, Nebojša Maletić, Mladen Veletić, Dino Kosić, Gordana Gardašević -  ALGORITMI RASPOREĐIVANJA SA QoS PODRŠKOM KOD KROSBAR KOMUTATORA SA 
BAFERIMA U UKRSNIM TAČKAMA
	Miloš Odalović, Neđeljko Lekić, Igor Radusinović -
OPENFLOW: NOSILAC PROMJENA U UPRAVLJANJU MREŽOM
	Almir Gadžović, Neđeljko Lekić, Igor Radusinović - 
INTERNET OF THINGS KONCEPT: IZAZOVI, PRIMJENE I PROJEKTNE INCIJATIVE
	Andjela Draganić, Irena Orović, Srdjan Stanković -  FILTRIRANJE SIGNALA U BEŽIČNIM KOMUNIKACIJAMA METODOM TOTALNE 
VARIJACIJE
	Andjela Draganić, Irena Orović, Srdjan Stanković -  KARAKTERIZACIJA MUZIČKIH SIGNALA BAZIRANA NA DEKOMPOZICIJI NA 
SINGULARNE VRIJEDNOSTI I VREMENSKO-FREKVENCIJSKOJ ANALIZI
	Zoran Vučetić, Duško Parezanović, Borislav Odadžić, Milenko Pikula -
 MOBILNE TEHNOLOGIJE U NASTAVI MATEMATIKE
	Veselin Mićanović, Milica Marijanović -  PLANIRANjE I PRIPREMANjE POČETNE NASTAVE MATEMATIKE PRIMJENOM 
INFORMACIONE TEHNOLOGIJE
	Nikola Damjanović - 
PRIMJER SIMBIOZE GEOMETRIJE I RAČUNARSKIH NAUKA
	Nikola Bulatović, Zoran Mijanović - 
DISPLEJI BAZIRANI NA PRINCIPU POSTOJANOSTI VIDA
	Andreja Samčović - 
TEHNOLOGIJE HENDOVERA KOD DIGITALNOG VIDEO STANDARDA DVB-H
	Miloš Daković, Stefan Vujović, Ljubiša Stanković - 
REKONSTRUKCIJA ODBIRAKA SIGNALA KORIŠĆENJEM SPARSE SIGNAL ANALIZE
	Petar M. Radulović, Matija M. Tadić -  KARAKTERIZACIJA INDUSTRIJSKIH PROCESA U ZATVORENOJ SPREZI PRIMJENOM MODIFIKOVANOG RELEJNOG EKSPERIMENTA I FAZNO ZAKLJUČANE PETLJE
	Milovan Radulović, Jadranka Radović, Đorđe Đuričić, Biljana Šćepanović, Goran Pavlović, Duško Lučić -  RAZVOJ ALUMINIJSKIH STUBOVA DALEKOVODA OD IDEJE DO MONTAŽE POMOĆU BIM SOFTVERSKIH RIJEŠENJA
	Miloš Brajović, Aleksandar Drašković, Miloš Daković, Ljubiša Stanković -  RAZMATRANJE NUMERIČKE IMPLEMENTACIJE NEKIH VREMENSKO-FREKVENCIJSKIH REPREZENTACIJA I NJIHOVIH ROBUSTNIH FORMI
	Ana Aligrudić, Milica Pejanović-Djurišić - 
ENERGETSKA EFIKASNOST U MOBILNIM RADIO MREŽAMA
	Milenko Mosurović, Goran Šuković - 
O SLOŽENOSTI JEDNOG PROŠIRENJA DESKRIPTIVNE LOGIKE SI
	Goran Šuković, Milenko Mosurović -  GENERISANJE MODULARNIH NEURONSKIH MREŽA PRIMJENOM SISTEMA 
LINDENMAJERA I GENETSKIH ALGORITAMA

	Sadržaj: 


