0. Laboratory - RIP: Routing Information Protocol (A Routing Protocol Based on the Distance-Vector Algorithm)
Laboratorijska vježba - RIP: Routing Information Protocol (protokol usmjeravanja na temelju algoritma vektora udaljenosti)
0.1. Objective
Cilj
The objective of this lab is to configure and analyze the performance of the Routing Information Protocol (RIP) model
Cilj ove laboratorijske vježbe je podesiti i analizirati performanse (na modelu) protokola usmjerivanja podataka (RIP) .
0.2. Overview
Pregled
A router in the network needs to be able to look at a packet's destination address and then determines which one of the output ports is the best choice to get the packet to that address. The router makes this decision by consulting a forwarding table. The fundamental problem of routing is: How do routers acquire the information in their forwarding tables?
Usmjerivač u mreži mora biti u mogućnosti pogledati odredišnu adresu paketa i onda odrediti koji je izlazni port (vrata) najbolji izbor da bismo dobili paket na tu adresu. (da bi poslao paket na tu adresu.) Usmjerivač donosi ove odluke konzaltirajući se prema (na temelju podataka u tablici prosljeđivanja) tablici prosljeđivanja. Temeljni je problem usmjeravanja: Kako usmjerivači prikupe informacije u svojim tablicama usmjeravanja
Routing algorithms are required to build the routing tables and hence forwarding tables. The basic problem of routing is to find the lowest-cost path between any two nodes, where the cost of a path equals the sum of the costs of all the edges that make up the path. Routing is achieved in most practical networks by running routing protocols among the nodes. The protocols provide a distributed, dynamic way to solve the problem of finding the lowest-cost path in the presence of link and node failures and changing edge costs.
Algoritmi usmjeravanja su potrebni za izgradnju tablice usmjeravanja, a time i tablice prosljeđivanja. Osnovni problem usmjeravanje je pronaći najoptimalniji put između bilo koja dva čvora, pri čemu je iskoristivost puta jednak zbroju iskoristivosti svih rubova koje čine put. Usmjeravanje se postiže u većini praktičnih mreža pokretanjem protokola usmjeravanja između čvorova. Protokoli omogućuju distribuirani, dinamičan način rješenja problema pronalaženjem najoptimalnijeg puta u prisustvu link i čvora pogreške i promjeni granice iskoristivosti.
One of the main classes of routing algorithms is the distance-vector algorithm. Each node constructs a vector containing the distances (costs) to all other nodes and distributes that vector to its immediate neighbors RIP is the canonical example of a routing protocol built on the distance-vector algorithm. Routers running RIP send their advertisements regularly (e.g., every 30 seconds). A router also sends an update message whenever a triggered update from another router causes it to change its routing table.
Jedan od glavnih u klasi algoritama usmjeravanja je algoritam vektora udaljenosti. Svaki čvor konstruira vektor koji sadrži udaljenosti (iskoristivost) prema svim ostalim čvorovima i distribuira taj vektor svojim neposrednim susjedima RIP je kanonski primjer protokola usmjeravanja izgrađen prema algoritmu vektora udaljenosti. Usmjerivači pokrećući RIP redovito šalju svoje oglase (npr. svakih 30 sekundi). Usmjerivač također šalje ažurirane poruke kad god je primio update iz drugog usmjerivača koji uzrokuje promjenu njegove tablice usmjeravanja.

The Internet Control Message Protocol (ICMP) can be utilized to analyze the performance of the created routes. It can be used to model traffic between routers without the need of running applications in an end node.
Internet protokol za provjeru poruka ICMP (Control Message Protocol) može se koristiti za analizu izvedbe kreiranih ruta. To se može koristiti za model prometa između usmjerivača bez potrebe za pokretanjem aplikacija na kraju čvorova.

In this lab you will set up a network that utilizes RIP as its routing protocol. You will analyze the routing tables generated in the routers, and you will observe how RIP is affected by link failures. You will also utilize the ICMP to create echo reply messages (i.e., ping) to analyze the created routes.
U ovoj laboratorijskoj vježbi ćete postaviti mrežu koja koristi RIP kao protokol usmjeravanja. Analizirat ćete  tablice usmjeravanja generirane u usmjerivaču i promatrati kako na RIP utječu pogreške linka.. Također će se koristiti ICMP za kreiranje poruka odjeka (tj. ping) za analizu stvorenih ruta .
0.3. Prelab Activities
Predlaboratorijske Aktivnosti

· Read sections 4.1.5, 4.1.7, and 4.2.2 from "Computer Networks: A Systems Approach", 4th Edition.
· Pročitajte poglavlja  4.1.5, 4.1.7, 4.2.2 i iz knjige "Računalne mreže: sustavni pristup", 4. izdanje.

Go to www.net-seal.net/animations.php and play the following animations:
Idi na www.net-seal.net/animations.php i pokreni sljedeće animacije:

· The Address Resolution Protocol (ARP). Example1, Example2, Example3.
· Protokol za razlučivanje adresa ARP (Address Resolution Protocol). Primjer1, Primjer 2, Primjer 3.

· ARP with Multiple Networks.
· ARP s višestrukim mrežama.

· Routing and Forwarding.
· Usmjeravanje i prosljeđivanje
0.4. Procedure
Postupak

0.4.1. Create a New Project
Napravi novi projekt

1. Start OPNET IT Guru Academic Edition ( Choose New from the File menu.
2. Start OPNET IT Guru Academic Edition ( odaberite New u izborniku File.

3. Select Project and Click OK ( Name the project <your initials>_RIP, and the scenario NO_Failure ( Click OK.
4. Odaberite Project i kliknite OK Imenujte projekt <vaši inicijali> _RIP I izaberite scenario NO_Failure ( kliknite OK.
5. In the Startup Wizard: Initial Topology dialog box, make sure that Create Empty Scenario is selected ( Click Next ( Select Campus from the Network Scale list ( Click Next three times ( Click OK.
6. U Startup Wizard: Initial Topology,u dijaloškom okviru pobrinite se da je Create Empty Scenario odabran ( Kliknite Next ( Odaberite Campus iz Network Scale list ( kliknite Next tri puta ( kliknite OK.
Create and Configure the Network
Stvaranje i konfiguriranje mreže

0.4.1.1. Initialize the Network:
Inicijalizirajte mrežu

1. The Object Palette dialog box should now be on top of your project workspace. If it is not there, open it by clicking. 

 Make sure that the internet_toolbox is selected from the pull-down menu on the object palette.
2. Dijaloški okvir Object Palette sada bi trebao biti na vrhu vašeg radnog prostora. Ako on nije tamo otvorite ga klikom na. 
[image: image1] Pobrinite se da je internet_toolbox  odabiran iz padajućeg izbornika na paleti objekta.

3. Add to the project workspace the following objects from the palette: one ethernet4_slip8_gtwy router and two 100BaseT_LAN objects.
4. Dodaj u radni prostor projekta sljedeće predmete iz palete: jedan  ethernet4_slip8_gtwy router i dva 100BaseT_LAN objekta.
a. To add an object from a palette, click its icon in the object palette ( Move your mouse to the workspace ( Click to place the object ( Right-click to stop creating objects of that type.
b. Da biste dodali objekt iz palete, kliknite na njegovu ikonu u object palette (  Premjestite vaš miš u radni prostor ( kliknite na mjesto objekta ( Desnom tipkom miša kliknite da se zaustavi stvaranje objekata tog tipa

5. Use bidirectional 100BaseT links to connect the objects you just added as in the following figure. Also, rename the objects as shown (right-click on the node ( Set Name).
6. Koristite bidirectional 100BaseT links za spajanje predmeta koje ste upravo dodali kao na slijedećoj slici. Također, preimenujte objekte kao što je prikazano (kliknite desnom tipkom miša na node ( Set Name)
7. Close the Object Palette dialog box.
8. Zatvorite dijaloški okvir. Object Palette
9. Save your project.
10. Spremite projekt.
The ethernet4_slip8_gtwy node model represents an IP based gateway supporting four Ethernet hub interfaces and eight serial line interfaces. IP packets arriving on any interface are routed to the appropriate output interface based on their destination IP address. The Routing Information Protocol (RIP) or the Open Shortest Path First (OSPF) protocol may be used to dynamically and automatically create the gateway’s routing tables and select routes in an adaptive manner.
Ethernet4_slip8_gtwy čvor model predstavlja IP bazirana izlazna vrata (gateway) koja podržavaju četiri Ethernet koncentratora i osam serijskih linijskih sučelja. IP paketi koji dolaze sa bilo kojeg sučelja preusmjeravaju se na odgovarajući izlaz baziran na njegovoj odredišnoj IP adresi. Routing Information Protocol (RIP) ili Open Shortest Path First (OSPF) protokol se može koristiti za dinamičko i automatsko kreiranje gateway  tablica usmjeravanja, i za odabir ruta na prilagodljiv način.
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0.4.1.2. Configure the Router:
Konfiguracija Router
1. Right-click on Router1 ( Edit Attributes ( Expand the IP Routing Parameters hierarchy and set the following:
2. Desnom tipkom miša kliknite na Router1 ( Edit Attributes ( Povećaj IP Routing Parameters hijerarhije i postavite sljedeće

i. Routing Table Export = Once at End of Simulation. This asks the router to export its routing table at the end of the simulation to the simulation log.
ii. Routing Table Export = Once at End of Simulation. Ova pita router da izveze svoje tablice usmjeravanja na kraju simulacije prema simulation log.
3. Click OK and then save your project.
4. Kliknite OK i spremite svoj projekt.

0.4.1.3. Add the Remaining LANs:
Dodajte preostale lokalne mreže:
1. Highlight or select simultaneously (using shift and left-click) all five objects that you currently have in the project workspace (one router, two LANs, and two links). You can click-and-drag a box around the objects to do this.
2. Označite ili odaberite istovremeno (koristeći shift i lijevu tipku miša) svih pet objekata koji trenutno imate u projekt radnog prostora (jedan ruter, dva LAN, i dvije veze). Možete kliknuti i povući-okvir oko objekata da to učinite

3. Press Ctri+C to copy the selected objects and then press Ctri+V to paste them.
4. Pritisnite Ctri + C da biste kopirali odabrane objekte, a zatim pritisnite Ctri + V kako biste ih zalijepiti

5. Repeat step 2 three times to generate three new copies of the objects and arrange them in a way similar to the following figure. Rename all objects as shown.
6. Ponovite korak 2 tri puta da biste generirali tri nove kopije predmeta, te ih organizirali na način sličan na sljedećoj slici. Preimenujte sve objekte kao što je prikazano

7. Connect routers, as shown, using PPP_DS3 links.
8. Spojite usmjerivače, kao što je prikazano, koristeći PPP_DS3 linkove
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The PPP_DS3 link has a data rate of 44.736 Mbps.
PPP_DS3 link ima brzinu prijenosa podataka od 44,736 Mbps

0.4.2. Choose the Statistics
Odaberite Statistiku

To test the performance of the RIP protocol, we will collect the following statistics:
Kako biste ispitali učinkovitost RIP protokola, prikupitite sljedeće statistike:

1. Right-click anywhere in the project workspace and select Choose Individual Statistics from the pop-up menu.
2. Desnom tipkom miša kliknite bilo gdje u radni prostor projekta i odaberite Choose Individual Statistics iz pop-up izbornika.

3. In the Choose Results dialog box, check the following statistics:
4. U dijaloškom okviru Choose Results, provjerite sljedeće statistike:

a. Global Statistics ( RIP ( Traffic Sent (bits/sec).

b. Global Statistics ( RIP ( Traffic Recerved (bits/sec).

c. Nodes Statistics ( Route Table ( Total Number of Updates.

5. Click OK and then save your project.
6. Kliknite OK i spremite projekt.

RlP traffic is the total amount of RIP update traffic (in bits) sent/received per second by all the nodes using RlP as the routing protocol in the IP interfaces in the node.
RlP promet je ukupan iznos RIP ažuriranog prometa (u bitovima) poslato / primljeno u sekundi po svim čvorovima koristeći RlP kao protokol usmjeravanja u IP sučelju u čvoru.

Total Number of Updates is the number of times the routing table at this node gets updated (e.g., due to a new route addition, an existing route deletion, and/or a next hop update).
Ukupan broj ažuriranja je broj puta tablica usmjeravanja na ovaj čvor dobiva obnovljeno (npr. zbog novu liniju Osim toga, postojeći put brisanje, i / ili sljedeći hop update).

0.4.3. Configure the Simulation
Konfiguriranje simulacije

Here we need to configure some of the simulation parameters:
Ovdje moramo konfigurirati neke parametre simulacije

1. Click on 
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 and the Configure Simulation window should appear.
2. Kliknite na 
[image: image6.png]


 I Configure Simulation prozor bi se trebao pojaviti.

3. Set the duration to be 10.0 minutes.
4. Postavite duration da bude 10,0 minuta.

5. Click on the Global Attributes tab and change the following attributes:
6. Kliknite na karticu Global Attributes  i promjenite sljedeće atribute:

a. IP Dynamic Routing Protocol = RIP. This sets the RIP protocol to be the routing protocol of all routers in the network.
b. IP Dynamic Routing Protocol = RIP Ovim postavljamo da RIP protokol bude protokol usmjeravanja svih rutera u mreži.

c. IP Interface Addressing Mode = Auto Addressed/Export.

d. RIP Sim Efficiency = Disabled. If this attribute is enabled, RIP will stop after the "RIP Stop Time" But we need the RIP to keep updating the routing table in case there is any change in the network (as we will see in the second scenario).
e.  RIP Sim Efficiency = Disabled Ako je ovaj atribut omogućen, RIP će prestati nakon "RIP Stop Time" Ali, trebamo RIP kako bi zadržali ažuriranje tablica usmjeravanja u slučaju da postoje bilo kakve promjene u mreži (kao što ćemo vidjeti u drugom scenariju).

7. Click OK and then save the project.
8. Kliknite OK i spremite projekt.
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Auto Addressed means that all IP interfaces are assigned IP addresses automatically during simulations. The class of address (e.g., A, B, or C) is determined based on the number of hosts in the designed network. Subnet masks assigned to these interfaces are the default subnet masks for that class.
Auto Addressed znači da su svim IP sučeljima automatski dodijeljene IP adrese za vrijeme simulacije. Klasa adresa (npr. A, B, ili C) se utvrđuje na temelju broja domaćina u dizajniranoj mreži. Subnet maske dodijeljene tim sučeljima su zadane subnet maske za tu klasu.

Export causes the auto-assigned lP interface to a file (name of the file is <net_name> ip_address.gdf and gets saved in the primary model directory).
Izvoz uzrokuje auto-dodijeljivanje IP sučelja u datoteku (ime datoteke je <net_name> ip_address.gdf i dobiva spremljene u primarnom modelu direktorija).
0.4.4. The Ping Scenario
Ping scenarij

In this scenario we will utilize the ping model to print the list of traversed nodes while the ICMP request message is sent to the destination and the ICMP response is received from the destination. Traversed routes are logged in the simulation log file …
U ovom scenariju ćemo koristiti model ping da bi ispisali popis prijeđenih čvorova dok je ICMP poruka zahtjeva poslana na odredište i ICMP odgovor  primljen od odredišta. Prijeđene staze su prijavljene u datoteci simulation log file...

1. Select Duplicate Scenario from the Scenarios menu and name it ICMP_Ping ( Click OK.
2. Odaberite Duplicate Scenario iz izbornika Scenarios i imenujte ih ICMP_Ping ( Kliknite OK.
3. Select both Router1 and Router3 simultaneously (click on both of them while holding the Shift key) ( Select the Protocols menu ( IP ( Demands ( Configure Ping Traffic on Selected Nodes.
4. Odaberite oba usmjerivač 1 i usmjerivač 3 istovremeno (Kliknite Na njih oboje dok držite tipku Shift) ( Odaberite Protocols izbornik ( IP ( Demands ( Configure Ping Traffic on Selected Nodes
5. Change the Pattern attribute to Record Route as shown ( Click OK.
6. Promjenite Pattern attribute to Record Route kao što je prikazano ( Kliknite OK
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Notice that a Ping Parameter node will be added to the project space. In addition the ping demand is created between Rotuer1 and Router3 as a dotted line.
Primjetite da je čvor Ping Parametar dodan u radni prostor projekta. Osim toga ping zahtjev je stvoren između Rotuer1 i Router3 kao točkasta linija.

0.4.5. The Failure Scenario
scenarij pogreške

The routers in the network we created will build their routing tables with no need to update these tables further because we didn't simulate any node or link failures. In this scenario we will simulate failures so that we can compare the behavior of the routers in both cases.
Usmjerivači u mreži  koje smo kreirali izgraditi ce svoje tablice usmjeravanja bez potrebe za daljnjim ažuriranjem tih tablica zato jer nismo simulirati bilo koju čvor link pogrešku U ovom scenariju ćemo simulirati kvarove, tako da možemo usporediti ponašanje usmjerivača u oba slučaja.

1. Select Duplicate Scenario from the Scenarios menu and name it Failure ( Click OK.
2. Odaberite Duplicate Scenario iz izbornika Scenarios I imenujte ih Failure ( Kliknite OK
3. Open Object Palette by clicking 
[image: image9.png]


. Select the Utilities palette from the drop-down menu ( Add a Failure Recovery object to your workspace and name it Failure as shown ( Close the Object Palette dialog box.
4. Otvorite Object Palette klikom na 
[image: image11.png]


 Odaberite Utilities palette iz padajućeg izbornika ( Dodaj Failure Recovery objekt u svoj radni prostor, I imenukte ga Failure kao što je prikazano ( Zatvori Object Palette dijalog okvir
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5. Right-click on the Failure object ( Edit Attributes ( Expand the Link Failure/Recovery Specification hierarchy ( Set rows to 1 ( Set the attributes of the added row, row 0, as follows:
6. Desnom tipkom miša kliknite na Failure object ( Edit Attributes Povećaj Link Failure/Recovery Specification hierarchy ( Postavite rows to 1 ( Postavite atribute of the added row, row 0 kako slijedi:
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7. This will "fail" the link between Router1 and Router2 200 seconds into the simulation.
8. To će "uspjeti" vezu između Router1 i Router2 200 sekundi unutar simulacije
9. Click OK and then save the project.
10. Kliknite OK i spremite projekt.

0.4.6. Run the Simulation
Pokretanje simulacije

To run the simulation for both scenarios simultaneously:
Za pokretanje simulacije za oba scenarija istodobno:

1. Go to the Scenarios menu ( Select Manage Scenarios.
2. Idite na Scenarios izbornik ( Odaberite Manage Scenarios.

3. Change the values under the Results column to <collect> (or <recollect>) for the three scenarios. Compare to the following figure.
4. Promjenite vrijednosti pod Results kolone na <collect> (ili <recollect>) za tri scenarija. Usporedite to na sljedećoj slici.
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5. Click OK to run the three simulations. Depending on the speed of your processor, this may take several seconds to complete.
6. Kliknite OK za pokretanje tri simulacije. Ovisno o brzini vašeg procesora, ovo će potrajati nekoliko sekundi da bi se simulacija izvršila.

7. After the three simulation runs complete, one for each scenario, click Close ( Save your project.
8. Nakon što se tri simulacije kompletno izvrše, po jedna za svaki scenarij, pritisnite Close ( Spremite svoj projekt.

0.4.7. View the Results
Prikaz rezultata

0.4.7.1. Compare the Number of Updates:

Usporedite Broj ažuriranja

1. Select Compare Results from the Results menu.
2. Odaberite Compare Results iz izbornika Results
3. Change the drop-down menu in the right-lower part of the Compare Results dialog box to Stacked Statistics and Select Scenarios as shown.
4. Promjenite u padajućem izborniku u desnom donjem dijelu Compare Results s dijaloškim okvirom Stacked Statistics and Select Scenarios kao što je prikazano
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5. Select the Total Number of Updates statistic for Router1 and click Show ( Select the NO_Failure and Failure scenarios in the Select Scenarios dialog box.
6. Odaberite Total Number of Updates statistic za Router1 I kliknite Show ( Odaberite NO_Failure and Failure scenarios u Select Scenarios dijaloškom okviru

7. You should get two graphs, one for each scenario. Right-click on each graph and select Draw Style ( Bar.
8. Trebali bi dobiti dva grafikona, po jedan za svaki scenarij. Desnom tipkom miša kliknite na svakom grafikonu i odaberite Draw Style ( Bar.

9.  The resulting graphs should resemble the following (you can zoom in on the graphs by clicking-and-dragging a box over the region of interest):
10. Rezultirajući grafovi bi morali nalikovati sljedećima (možete zumirati grafove klikom i povlačenjem-okvira preko cijelog interesantnog područja):
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0.4.7.2. Obtain the IP Addresses of the Interface:
Dobivene IP adrese sučelja

Before checking the contents of the routing tables, we need to determine the IP address information for all interfaces in the current network. Recall that these IP addresses are assigned automatically during simulation, and we set the global attribute IP Interface Addressing Mode to export this information to a file.
Prije provjere sadržaja tablice usmjeravanja, trebamo utvrditi informacije o IP adresama svih sučelja u trenutnoj mreži. Sjetite se da se ove IP adrese dodjeljuju automatski za vrijeme simulacije, a mi postavljamo globalne atribute IP Interface Addressing Mode za izvoz te informacije u datoteku.

1. From the File menu choose Model Files ( Refresh Model Directories. This causes OPNET IT Guru to search the model directories and update its list of files.
2. Iz izbornika File odaberite Model Files ( Refresh Model Directories. To uzrokuje da IT OPNET potraži direktorije modela i ažurira njihov popis datoteka.

3. From the File menu choose Open ( From the drop-down menu choose Generic Data File ( Select the <your initials>_RIP-NO_Failure-ip_addresses file (the other file created from the Failure scenario should contain the same information) ( Click OK.
4. Iz izbornika File odaberite Open ( Iz padajućeg izbornika odaberite Generic Data File ( Odaberite <vaši inicijali> RIP-NO_Failure-ip_addresses datoteku (druga datoteka stvorena iz Failure scenario treba sadržavati iste podatke) ( Kliknite OK.

[image: image17.png]



5. The following is a part of the gdf file content. It shows the IP addresses assigned to the interfaces of Router1 in our network. For example the interface of Router1 that is connected to Net11 has the IP address 192.0.0.1 (Note: Your result may vary due to different nodes placement.) The Subnet Mask associated with that interface indicates that the address of the sub-network, to which the interface is connected, is 192.0.0.0 (i.e., the logical AND of the interface IP address and the subnet mask).
6. Sljedeće je dio sadržaja GDF datoteke. Ono pokazuje koje su IP adrese dodijeljene sučeljima usmjerivača1 u našoj mreži. Na primjer, sučelje Usmjerivač1 koji je povezan s Net11 ima IP adresu 192.0.1.2 (Napomena: Tvoj rezultat može se razlikovati zbog različitog rasporeda čvorova ) Subnet Maska povezana s tim sučeljem pokazuje da je adresa pod-mreže, na koju je to sučelje povezano 192.0.1.0 (tj. Logička operacija I IP adrese sučelja i subnet maske).
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7. Print out the layout of the network you implemented in this lab. On this layout, from the information included in the gdf file, write down the IP addresses associated with Router1 as well as the addresses assigned to each sub-network as shown in the following two figures (Note: Your IP addresses may vary due to different nodes placement.)
8. Isprintajte izgled mreže koju ste izveli u ovom laboratoriju. Za ovaj raspored, iz informacije uključene u GDF datoteci, zapišite IP adrese povezane s Router1 kao i adrese dodijeljene svakoj pod-mreži kao što je prikazano u sljedeće dvije slike (Napomena: Vaša IP adresa može varirati zbog raznih položaja čvorova.)
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0.4.7.3. Getting the Ping Report:
Dobivanje Ping Izvještaja
1. To check the content of the ping report for Router1:
2. Da biste provjerili sadržaj ping izvješća za Router1

i. Go to the ICMP_Ping scenario ( Go to the Results menu ( Open Simulation Log ( Click on the field PING REPORT for "Campus Network Router1". The report should resemble the following one:
ii. Idite na ICMP_Ping scenario ( Idite na izbornik Results ( Open Simulation Log ( Kliknite na polje PING REPORT for "Campus Network Router1". Izvješće bi trebalo nalikovati kao slijedeće:
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DeTALLS:
Received IcuP echo reply packet for a
request packet sent to the following node:

1p Address:
Node Name

192.0.4.1
Canpus Network.Router1

PERFORMANCE:
Based on the First ICHP echo request packet
(i-e.. a "ping” packet) sent to the above
fiode, "the Following metrics were computed:

1. Response Time: 0,00025 seconds
2. List of traversed Ip interfaces:

1p address Hop Delay  Node Name

192.0.

1 2, 00000 Campus Network.Router3
15200132 0! 00005 Campus Network Router2
15200031 0! 00003 Campus Network Routerl
15200031 0! 00002 Campus Network Routerl
15200082 0! 00005 Campus Network Router2
1520081 0.00003 Campus Network Router

Note that the IP addresses shown above represent
the address of the output interface on which the
Ir datagram was rouced from the corresponding
fodes to the next node enroute to 1ts destination
and back.




0.4.7.4. Compare the Routing Tables Content:
Usporedite sadržaj tablice usmjeravanja 
1. To check the content of the routing tables in Router1 for the Failure and NO_Failure scenarios:
2. Da biste provjerili sadržaj tablice usmjeravanja u Router1 za Failure i NO_Failure scenarij:

i. Go to the Results menu. ( Open Simulation Log ( Expand the hierarchy on the left as shown below. ( Click on the field COMMON ROUTE TABLE.
ii. Idite na izbornik Results. ( Otvorite Simulation Log (  Proširite hijerarhiju na lijevo kao što je prikazano ispod ( Kliknite na polje COMMON ROUTE TABLE.
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3. Carry out the previous step for the Failure and NO_Failure scenarios. The following are partial contents of Router1's routing table for both scenarios (Note: Your results may vary due to different nodes placement):

4. Izvršite prethodni korak za Failure i NO_Failure scenarije. Ovo su djelomični sadržaji  tablice usmjeravanja Usmjerivača1 za oba scenarija (Napomena: Vaši rezultati mogu varirati zbog različitih položaja čvorova):

Routing table of Router1 (NO Failure scenario):
Tablica usmjeravanja za Router1 (NO Failure scenarij):
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ROUTE TABLE contents:

Dest. Address  subnet Mask Next Hop. Interface Name  wetric Protocol  Insertion Time

192.0.0.0 255.255.255.0  192.0.0.2 €0 0 pirect 0,000
1520120 23523525500 1s2.002:2 S o pirect 0,000
15200200 2552550285500 1s2.0.2!1 F0 o pirect 0,000
15200300 2352550285500 19200301 ity o pirect 0,000
15200030 235255025500 1920041 Loopback ° pirect .00
152.05:0 23523525500 15210302 Peh 1 RIP S.000
15201130 23523525500 1520302 L H R1P <l000
15201130 23523525500 1520302 L H R1P <l000
152.0.15.0 23523525500 15210302 T H R1P <l000
1520.7.0 23523525500 1s2.02:2 10 H R1P <l000
152101100 23523525500 1520202 0 H R1P <l000
15201200 23523525500 1520202 0 H R1P <l000
1520120 23523525500 1520202 0 H R1P <000
152.05.0 23523525500 1520202 0 H R1P 730
15200600 23523525500 1520202 0 H R1P 7310
1520500 2552550285500 15200202 10 H R1P 7310




Loopback interface allows a client and a server on the same host to communicate with each other using TCP/IP.
Loopback sučelje omogućava klijentu i poslužitelju na istom domaćinu da komuniciraju jedni s drugima pomoću TCP / IP
Routing table of Router1 (Failure scenario):
Tablica usmjeravanja Usmjerivača1 (Failure scenario):

[image: image23.png]Campus Network.Routerl
800,00 seconds

ROUTE TABLE contents:

Dest. Address  subnet Mask Next Hop. Interface Name  wetric Protocol  Insertion Time

192.0.0.0 255.255.255.0  192.0.0.2 €0 0 pirect 0,000
1520120 23523525500 1s2.002:2 S o pirect 0,000
15200200 2552550285500 1s2.0.2!1 F0 o pirect 0,000
15200300 2352550285500 19200301 ity o pirect 0,000
15200030 235255025500 1920041 Loopback ° pirect .00
15200750 23523525500 152.0.2:2 P30 1 RIP S.000
152101100 23523525500 1520202 0 H R1P <l000
15201200 23523525500 1520202 0 H R1P <l000
1520120 23523525500 1520202 0 H R1P <000
152.05.0 23523525500 1520202 0 H R1P 730
15200600 23523525500 1520202 0 H R1P 7310
152.0.500 23523525500 1520202 0 H R1P 7:310
152080 23523525500 1520202 0 H R1P 215,000
15201130 23523525500 1520202 0 3 R1P 215)000
15201130 23523525500 1520202 0 3 R1P 215)000
15201500 2552550285500 15200202 10 3 R1P 2150000




0.5. Further readings
Daljnja čitanja

· RIP: IETF RFC number 2453 (www.ietf.org/rfc.html)

· ICMP. IETF RFC number 792 (www.ietf.org/rfc.html).

0.6. Exercises
Vježbe
1) Obtain and analyze the graphs that compare the sent RIP traffic for the Failure and NO_Failure scenarios. Make sure to change the draw style for the graphs to Bar.

2) Pribavite i analizirajte grafikone koji uspoređuju poslani RIP promet za Failure and NO_Failure scenarije Pobrinite se za promjenu stila crtanja za grafikone u Bar

3) Describe and explain the effect of the failure of the link connecting Router1 to Router2 on the routing tables of Router1.

4) Opisite i objasnite utjecaj pogreške na vezu spajanja Usmjerivača1 prema Usmjerivaču2 na tablice usmjeravanja Usmjerivača1

5) Create another scenario as a duplicate of the Failure scenario. Name the new scenario Q3_Recover. In this new scenario have the link connecting Router1 to Router2 recover after 400 seconds (make sure to keep the failure that occurs at the 200th second). Generate and analyze the graph that shows the effect of this recovery on the Total Number of Updates in the routing table of Router1. Check the contents of Router1's routing table. Compare this table with the corresponding routing tables generated in the NO_Failure and Failure scenarios. 

6) Stvorite drugi scenarij kao duplikat Failure scenarija. Imenujte novi scenarij Q3_Recover. U tom novom scenariju neka se veza Router1 na Router2 oporavi nakon 400 sekundi (pobrinite se da se pogreška javlja u 200. sekundi). Generirajte i analizirajte graf koji pokazuje snagu ovoga oporavka na ukupan broj ažuriranja u tablici usmjeravanja za Router1. Provjerite sadržaj tablice usmjeravanja. Usmjerivača1. Usporedite ovu tablicu s odgovarajućim tablicama usmjeravanja generiranim u NO_Failure i Failure scenarijima.

7) Change the Ping packet size to 5000 bytes (Hint: Edit the attributes of the Ping Parameters node). Run the simulation to generate a new Ping report. What is the effect of the new size on the ICMP packet response time?
8) Promjenite Ping paket veličine do 5000 bajtova (Savjet: Uredite atribute Ping Parameters node). Pokrenite simulacije da biste generirali novo Ping izvješće. Koji je učinak nove veličine na odziv ICMP packet response time?

0.7. Lab Report
Laboratorijsko izvješće
Prepare a report that follows the guidelines explained in Lab 0. The report should include the answers to the above exercises as well as the graphs you generated from the simulation scenarios. Discuss the results you obtained and compare these results with your expectations. Mention any anomalies or unexplained behaviors.
Pripremite izvješće koje prati smjernice objašnjene u Lab 0. Izvješće treba sadržavati odgovore na gore navedene vježbe, kao i grafikone koje ste generirali iz simulacijskih scenarija. Komentirajte rezultate koje ste dobili i usporedite ih s vašim očekivanjima. Navedite bilo kakve anomalije ili neobjašnjiva ponašanja ako ih je bilo.






� Neznam kako dodijeliti ( grafički) IP adrese vezama tj. neznan umetnuti IP adrese kao što je prikazano u gornjoj slici
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