Laboratory - Queuing Disciplines (Order of Packet Transmission and Dropping)
Laboratorijska vježba – Metode upravljanja redovima čekanja (Queuing Disciplines)
Objective
Cilj

The objective of this lab is to examine the effect of different queuing disciplines on packet delivery and delay for different services.
Cilj ove laboratorijske vježbe je ispitati utjecaj različitih metoda upravljanja redovima čekanja na isporuku i kašnjenje paketa za različite usluge.

Overview
Pregled

As part of the resource allocation mechanisms, each router must implement some queuing discipline that governs how packets are buffered while waiting to be transmitted. Various queuing disciplines can be used to control which packets get transmitted (bandwidth allocation) and which packets get dropped (buffer space). The queuing discipline also affects the latency experienced by a packet, by determining how long a packet waits to be transmitted. Examples of the common queuing disciplines are first-in-first-out (FIFO) queuing, priority queuing (PQ), and weighted-fair queuing (WFQ).
Kao dio mehanizma raspodjele sredstava, svaki usmjerivač mora provesti neke metode upravljanja redovima čekanja koje određuju način kako će se paketi uskladištiti dok čekaju prijenos. Razne metode upravljanja redovima čekanja se mogu koristiti za određivnje koji paketi će se prenijeti (bandwith raspodjela), a koji će se odbaciti (buffer prostor).-Metode upravljanja redovima čekanja također utječu na kašnjenje paketa, određujući koliko dugo paket mora čekati da se prenese. Primjeri zajedničkih metoda upravljanja redovima čekanja su prvi u prvi van (FIFO) redovi čekanja, čekanje u redu prvenstva (PQ), i weighted-fair queuing (WFQ).
The idea of FIFO queuing is that the first packet that arrives at a router is the first packet to be transmitted. Given that the amount of buffer space at each router is finite, if a packet arrives and the queue (buffer space) is full, then the router discards (drops) that packet. This is done without regard to which flow the packet belongs to or how important the packet is.
Ideja FIFO queuing je da prvi paket koji stigne na usmjerivač ujedno bude i prvi paket koji će se proslijediti. S obzirom da je količina prostora u spremniku svakog usmjerivača konačna, paket koji stigne u trenutku kada je spremnik pun će biti odbačen Ovo će se provesti bez obzira na prioritet i važnost koju paket ima,odnosno kojem servisu pripada.
PQ is a simple variation of the basic FIFO queuing. The idea is to mark each packet with a priority; the mark could be carried, for example, in the IP Type of Service (ToS) field. The routers then implement multiple FIFO queues, one for each priority class. Within each priority, packets are still managed in a FIFO manner. This queuing discipline allows high-priority packets to cut to the front of the line.
PQ je jednostavna varijacija osnovnih FIFO queuing. Ideja je označiti svaki paket s prioritetom, a ta se oznaka može provesti na primjer u polju IP Type of Service. Usmjerivači zatim provode višestruke FIFO queues za svaku klasu proriteta. Unutar svakog prioriteta, paketi su i dalje upravljani na način FIFO. Ova metoda upravljanja redovima čekanja omogućava paketima visokog prioriteta da se pozicioniraju na početak reda.
The idea of the fair queuing (FQ) discipline is to maintain a separate queue for each flow currently being handled by the router. The router then services these queues in a round-robin manner. WFQ allows a weight to be assigned to each flow (queue). This weight effectively controls the percentage of the link's bandwidth each flow will get. We could use ToS bits in the IP header to identify that weight.
Ideja fair queuing (FQ) je da održava upravljanje odvojenim redovima za svaki tok koji se trenutno poslužuje od strane usmjerivača. Usmjerivač u tom slučaju poslužuje servise u round-robin modu.. WFQ omogućuva da se svakom protoku dodijeli težina. Ove težine učinkovito kontroliraju koliki će postotak Link bandwith-a svaki tok dobiti. Mogli bismo koristiti TOS bitove u IP zaglavlju za identifikaciju te težine.
In this lab you will set up a network that carries three applications: FTP, Video, and VoIP. You will study how the choice of the queuing discipline in the routers can affect the performance of the applications and the utilization of the network resources.
U ovoj laboratorijskoj vježbi ćete postaviti mrežu kojom će se posluživati tri aplikacije: FTP, Video, i VoIP. Proučavati će te kako izbor metode upravljanja redovima čekanja u usmjernicima može utjecati na performanse aplikacije i korištenje mrežnih resursa.
Prelab Activities
Predlaboratorijske aktivnosti

Read section 6.2 from "Computer Networks: A Systems Approach", 4th Edition.
Pročitajte odlomak 6.2 iz "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 pokrenite sljedeće animacije

Switch Congestion.
IP Fragmentation.
Procedure
Postupak

Create a New Project
Napravite novi projekt

Start OPNET IT Guru Academic Edition ( Choose New from the File menu.
Pokrenite OPNET IT Guru Academic Edition ( Odaberite New iz File izbornika.
Select Project and Click OK ( Name the project <your initials>_Queues, and the scenario FIFO ( Click OK.
Odaberite Project i Kliknite OK ( Imenujte projekt <vaši inicijali>_Queues, i scenario FIFO ( Kliknite OK.

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.
U Startup Wizard: Initial Topology dijaloško okviru,pobrinite se da je Create Empty Scenario odabran( Kliknite Next ( Odaberite Campus iz Network Scale list ( Kliknite Next tri puta ( Klikite OK.
Create and Configure the Network
Stvaranje i konfiguriranje mreže

Initialize the Network:
Inicijaliziranje mreže
The Object Palette dialog box should be now on the top of your project space. If it is not there, open it by clicking 
[image: image1]. Make sure that the internet_toolbox item is selected from the pull-down menu on the object palette.
Dijaloški okvir Object Palette sada bi trebao biti na vrhu vašeg radnog prostora. Ako se on ne nalazi tamo, otvorite ga klikom na. 

 Pobrinite se da je internet_toolbox stavka odabrana iz padajućeg izbornika na paleti objekt
Add to the project workspace the following objects from the palette: Application Config, Profile Config, QoS Attribute Config, five ethernet_wkstn, one ethernet_server, and two ethernet4_slip8_gtwy routers.
Dodaj u radni prostora sljedeće predmete iz palete: Application Config, Profile Config, QoS Attribute Config, pet ethernet_wkstn, jedan ethernet_server, i dva ethernet4_slip8_gtwy usmjerivača.
Connect both routers together with a bidirectional PPP_DS1 link.
Spojite oba usmjerivača s dvosmjernom PPP_DS1 vezom.
Connect the workstations and the server to the routers using bidirectional 10Base_T links as shown.
Povežite radne stanice i server s usmjerivačima koristeći dvosmjerne 10Base_T linkove kao što je prikazano.
Rename the objects you added as shown and then save your project.
Preimenujte objekte koje ste dodali kao što je prikazano, a zatim spremite projekt.
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The QoS Attribute Config node defines attribute configuration details for protocols supported at the IP layer. These specifications can be referenced by the individual nodes using symbolic names. It defines different queuing profiles such as FIFO, WFQ, priority queuing, custom queuing, MWRR, MDRR, and DWRR.
QoS Attribute Config čvor definira atribut detalja konfiguracije za protokole podržane na IP sloju. Na ove specifikacije se može upućivati putem pojedinih čvorova korištenjem simboličnih imena. Ona definiraju različite profile redov čekanja, kao što su FIFO, WFQ, prioritet čekanja custom queuing, MWRR, MDRR, and DWRR
Configure the Applications:
Konfiguriranje aplikacije
Right-click on the Applications node ( Edit Attributes ( Expand the Application Definitions hierarchy ( Set rows to 3 ( Name the rows: FTP Application, Video Application, and VoIP Application.
Desnom tipkom miša kliknite na čvor Applications ( Edit Attributes ( Proširite Application Definitions hijerarhiju ( Postavite redak na 3 ( Imenujte redak: FTP Application, Video Application, i VoIP Application.

Go to the FTP Application row ( Expand the Description hierarchy ( Assign High Load to Ftp ( Click on the High Load value and choose Edit from the drop-down menu ( Assign Constant(10) to lnter-Request Time ( Assign Constant(1000000) to File Size. Keep the Type of Service (ToS) as Best Effort (0).
Idite na FTP Application redak ( Proširite Description hijerarhiju ( Dodijelite High Load za Ftp ( Kliknite na High Load value I odaberite Edit iz padajućeg izbornika ( Dodijelite Constant(10) za lnter-Request Time ( Dodijelite Constant(1000000) za File Size. Držite Vrstu usluge (TOS) kao najbolji napor (0)

Go to the Video Application row ( Expand the Description hierarchy ( Assign Low Resolution Video to Video Conferencing ( Click on the Low Resolution Video value and choose Edit ( Edit the value of the Type of Service field (the Configure TOS/DSCP window appears) ( From the drop- down menu, assign Streaming Multimedia (4) to ToS ( Click OK twice.
Idite na Video Application redak ( Proširite Description hijerarhiju ( Dodijelite Low Resolution Video za Video Conferencing ( Kliknite na Low Resolution Video vrijednost and odaberite Edit ( promijenite vrijednost polja Type of Service (pojavljuje se prozor Configure TOS/DSCP ) ( Iz padajućeg izbornika didijelite Streaming Multimedia (4) za ToS ( Kliknite dvaput OK
Go to the VoIP Application row ( Expand the Description hierarchy ( Assign PCM Quality Speech to Voice. If you edit it, you can see that the ToS assigned to it is Interactive Voice (6).
Idite na VoIP Aplikacija redak row ( Proširite Description hijerarhiju ( Dodijelite PCM Quality Speech za Voice. Ako ste ga uredili možete vidjeti da je ToS -u dodijeljen Interactive Voice (6).
Click OK and then save your project.
Kliknite OK i spremite projekt
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Type of Service (ToS) is assigned to the IP packets. It represents a session attribute that allows packets to be provided the appropriate service in the IP queues.
Vrsta usluge (TOS) dodjeljuje se IP paketima. To predstavlja atibut sjednice koji omogućava paketima da ima bude osigurana odgovarajuća usluga u IP queues
Best-effort delivery means that delivery of a packet is attempted but is not guaranteed.
Best-effort delivery znači da će se pokušati dostaviti paket , ali dostava zajamčena
PCM (Pulse Code Modulation) is a procedure used to digitize speech before transmitting it over the network.
PCM (Pulsno kodna Modulacija) je postupak koji se koristi za digitalizaciju govora prije nego ga prenese preko mreže
Configure the Profiles:
Konfiguriranje Profila:
Right-click on the Profiles node ( Edit Attributes ( Expand the Profile Configuration hierarchy ( Set rows to 3.
Desnom tipkom miša kliknite na čvor Profiles node ( Edit Attributes ( Proširite Profile Configuration hijerarhiju ( Postavite redak na 3.

Name and set the attributes of row 0 as shown:
Imenujte i postaviti atribute redka 0 kao što je prikazano
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Name and set the attributes of row 1 as shown:
Imenujte i postaviti atribute retka 1 kao što je prikazano
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Name and set the attributes of row 2 as shown:
Imenujte i postaviti atribute redka 2 kao što je prikazano
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Click OK and then save your project.
Kliknite OK i spremite projekt.
Configure the Queues:
Konfiguriranje Redova čekanja
We will keep the default queuing profiles that are defined in our Queues object. It is recommended that you check out the configuration of the FIFO, PQ, and WFQ profiles.
Zadržati ćete zadani profil redova čekanja koji su definirani u našoj Queues object. Preporučuje se da provjerite konfiguraciju FIFO, PQ, a WFQ profila
Configure the Workstations and Servers:
Konfiguriranje radnih stanica i servera
Right-click on the FTP Client ( Edit Attributes ( Expand the Application: Supported Profiles hierarchy ( Set rows to 1 ( Set Profile Name to FTP Profile ( Click OK.
Desnom tipkom miša kliknite na FTP Client ( Edit Attributes ( Proširite Application: Supported Profiles hijerarhiju ( Postavite redak na 1 ( Postavite Profile ime na FTP Profile ( Kliknite OK.

Right-click on the Video Client ( Edit Attributes ( Expand the Application: Supported Profiles hierarchy ( Set rows to 1 ( Set Profile Name to Video Profile ( Click OK.
Desnom tipkom miša kliknite na Video Client ( Edit Attributes ( Proširite Application: Supported Profiles hijerarhiju ( Postavite redak na 1 ( Postavite ime Profile na Video Profile ( Kliknite OK.

Right-click on the VoIP West ( Edit Attributes.
Desnom tipkom miša kliknite na VoIP West ( Edit Attributes 
Expand the Application: Supported Profiles hierarchy ( Set rows to 1 ( Set Profile Name to VoIP Profile.
Proširite Application: Supported Profiles hijerarhiju ( Postavite redak na 1 ( Postavite Profile ime na VoIP Profile.

Edit the Application: Supported Services value ( Set rows to 1 ( Set Service Name to VoIP Application ( Click OK twice.
Uredi za Application: Supported Services vrijednost ( Postavite redak na 1 ( Postavite Service Name na VoIP Application ( Kliknite OK dvaput.

Right-click on the VoIP East ( Edit Attributes.
Desnom tipkom miša kliknite na VoIP East ( Edit Attributes 
Expand the Application: Supported Profiles hierarchy ( Set rows to 1 ( Set Profile Name to VoIP Profile.
Proširite Application: Supported Profiles hijerarhiju ( Postavite redak na 1 ( Postavite Profile Name na VoIP Profile.

Edit the Application: Supported Services value ( Set rows to 1 ( Set Service Name to VoIP Application ( Click OK twice.
Uredite Application: Supported Services vrijednost ( Set rows to 1 ( Set Service Name to VoIP Application ( Kliknite OK dvaput.

Right-click on the FTP Server ( Edit Attributes ( Edit the Application: Supported Services value ( Set rows to 1 ( Set Service Name to FTP Application ( Click OK twice.
Desnom tipkom miša kliknite na FTP Server ( Edit Attributes ( Edit the Application: Supported Services vrijednost ( Postavite redak na 1 ( Postavite Service Name na FTP Application ( Kliknite OK dvaput.

Right-click on the Video Server ( Edit Attributes ( Edit the Application: Supported Services value ( Set rows to 1 ( Set Service Name to Video ( Click OK twice.
Desnom tipkom miša kliknite na Video Server ( Edit Attributes ( Edit the Application: Supported Services vrijednost ( Postavite redak na 1 ( Set Service Name na Video ( Kliknite OK dvaput.

Save your project.
Spremite projekt
Configure the Routers:
Konfiguracija usmjerivača
Click on the link connecting the East and West routers to select it. ( From the Protocols menu choose IP ( QoS ( Configure QoS.
Kliknite na link koji povezuje East and West usmjerivače. ( Iz izbornika Protocols odaberite IP ( QoS ( Configure QoS.

Make sure the selected items are as shown in the following QoS Configuration dialog box ( Click OK.
Provjerite jesu li odabrane stavke kao što su prikazane u sljedećem QoS Configuration dijaloškom okviru ( Kliknite OK
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Note: Since the Visualize QoS Configuration radio button is checked, the link is colored based on the QoS scheme used (blue for FIFO).
Napomena: Budući da je Visualize QoS Configuration radio gumb odabran, koristi se obojena veza na temelju QoS shema (plave za FIFO)
Save your project.
Spremite projekt
Choose the Statistics
Odaberite Statistiku
To test the performance of the applications defined in the network, we will collect some of the available statistics as follows:
Kako bi ispitali učinkovitost aplikacija definiranih u mreži, prikupiti ćete neke od dostupnih statističkih podataka kako slijedi
Right-click anywhere in the project workspace and select Choose Individual Statistics from the pop-up menu.
Desnom tipkom miša kliknite bilo gdje u radnom prostoru i odaberite Choose Individual Statistics  iz pop-up izbornika
In the Choose Results dialog box, select the following global statistics:
U dijaloškom okviru Choose Results odaberite sljedeće globalne statistike
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Click OK and then save your project.
Kliknite OK i spremite projekt.
Traffic Dropped. The number of IP diagrams dropped by all nodes in the network across all IP interfaces. The reason for dropping an IP datagram can be any one of the following:
Traffic Dropped. Broj IP dijagrama koji su odbačeni od svih čvorova u mreži preko svih IP sučelja. Razlog za odbacivanje IP datagrama može biti jedan od sljedećih:
Insufficient space in the queue
Nedovoljno prostora u redovima za čekanje 
Maximum number of bops exceeded by an IP datagram.
Maksimalni broj BOPS premašen po IP datagramu
On nonrouting nodes, a local router interface was not found to be used as the next hop.
Na neusmjerivani čvor, lokalno sučelje usmjerivača nije pronađeno te se ne može koristiti kao sljedeći skok
On routing nodes, the route table lookup failed to yield a route to the destination.
Na usmjeravani čvor, smjer pretraživanja tabele nema prilaz putu do odredišta
Configure the Simulation
Konfiguriranje simulacije
Here we need to configure the duration of the simulation.
Ovdje morate konfigurirati trajanje simulacije
Click on 
[image: image9] and the Configure Simulation window should appear.
Kliknite na  i trebao bi se pojaviti prozor Configure Simulation
Set the duration to be 150 seconds.
Postavite trajanje na 150 sekundi.
Click OK and then save your project.
Kliknite OK i spremite projekt
Duplicate the Scenario
Udvostručavanje Scenarija
In the network we just created, we used the FIFO queuing discipline in the routers. To analyze the effect of different queuing disciplines, we will create two more scenarios to test the PQ and WFQ disciplines.
U mreži koju ste upravo stvorili, koristili ste FIFO metodu upravljanja redovima čekanja u usmjerivačima .Da biste anlizirali utjecaj različitih metoda upravljanja redovima čekanja stvoriti ćete još dva scenarija za testiranje PQ i WFQ metoda.
Select Duplicate Scenario from the Scenarios menu and give it the name PQ ( Click OK.
Odaberite Duplicate Scenario iz izbornika Scenariji i imenujte ga PQ ( Kliknite OK.
Click on the link connecting the East and West routers to select it ( From the Protocols menu choose IP ( QoS ( Configure QoS.
Kliknite na link koji povezuje East i West usmjerivače ( Iz izbornika Protocols odaberite IP ( QoS ( Configure QoS.

Make sure the selected items are as shown in the following QoS Configuration dialog box ( Click OK.
Provjerite jesu li odabrane stavke kao što je prikazano u sljedećem QoS Configuration dijaloško okviru ( Kliknite OK

[image: image10.png]This operaton wil ovente the existing
QoS corfiguration on P interfaces:

QoS Scheme: Friorty Queung =l

QoS Profile: ToS Based |

¥ Apply the above selection to subinterfaces

& Inteffaces across selected rkis)

 Intefaces on selected roterfs)

[ Visuslize QoS Configuration

e | [T





Note: Since the Visualize QoS Configuration radio button is checked, the link is colored based on the QoS scheme used (orange for priority queuing).
Napomena: Budući da je Visualize QoS Configuration radio gumb odabran koriti se veza obojana na temelju QoS shema (narančasta za priority queuing)
Save your project.
Spremite projekt
Select Duplicate Scenario from the Scenarios menu and give it the name WFQ ( Click OK.
Odaberite Duplicate Scenario iz izbornika Scenariji i imenujte ga WFQ ( Kliknite OK.

Click on the link connecting the East and West routers to select it ( From the Protocols menu choose IP ( QoS ( Configure QoS.
Kliknite na link koji povezuje East and West usmjerivače ( Iz izbornika Protocols odaberite IP ( QoS ( Configure QoS.

Make sure the selected items are as shown in the following QoS Configuration dialog box ( Click OK.
Provjerite jesu li odabrane stavke kao što je prikazano u sljedećem QoS Configuration dijaloškom okviru ( Kliknite OK 
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Note. Since the Visualize QoS Configuration radio button is checked the link is colored based on the QoS scheme used (green for WFQ).
Napomena. Budući da je Visualize QoS Configuration radio gumb odabran, koriste se veza obajana na temelju QoS shema (zelena za WFQ)
Save your project.
Spremite projekt.
Run the Simulation
Pokretanje simulacije
To run the simulation for the three scenarios simultaneously:
Da biste pokrenuli simulaciju za tri scenarija istodobno:
Go to the Scenarios menu ( Select Manage Scenarios.
Idite na izbornik Scenariji ( Odaberite Manage Scenarios 
Change the values under the Results column to <collect> (or <recollect>) for the three scenarios. Compare to the following figure.
Promijenite vrijednosti pod Results kolone na <collect> (ili <recollect>) za tri scenarija. Usporedite to na sljedećoj slici

[image: image12.png]



Click OK to run the three simulations. Depending on the speed of your processor, this may take several minutes to complete.
Kliknite OK za pokretanje tri simulacije. Ovisno o brzini vašeg procesora, ovo će potrajati nekoliko minuta
After the simulation completes the three runs, one for each scenario, click Close.
Nakon što se završe simulacije za sva tri scenarija, kliknite Close.
Save your project.
Spremite projekt.
Note: Actual results will vary slightly based on the actual node positioning in the project.
Napomena: Stvarni rezultati će se malo razlikovati ovisno o stvarnom pozicioniranju čvorova u projektu
View the Results
Prikaz rezultata
To view and analyze the results:
Za prikaz i analizu rezultata
Select Compare Results from the Results menu.
Odaberite Compare Results iz izbornika Results.
Select the IP Traffic Dropped statistic and click Show. The resulting graph should resemble the one below. Note: The shown graph is the result of zooming into the region of interest on the original graph.
Odaberite IP Traffic Dropped statistic i kliknite na Show. Rezultat bi trebao biti sličan grafikonu prikazanom dolje. Napomena: prikazani graf je rezultat povećanja u području zanimanja na originalnom grafu
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Create the graph for Video Conferencing Traffic Received:
Napravite graf za Video Conferencing Traffic Received
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Create the graph for Voice Traffic Received:
Napravite graf za Voice Traffic Received
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Create graphs for Voice Packet End-to-end Delay and Voice Packet Delay Variation (Note: the trace for WFQ is not shown on the following graphs because it is overlapped by the trace of PQ.)
Stvorite grafikon za Voice Packet End-to-end Delay i Voice Packet Delay Variation (Napomena:. trag za WFQ nije prikazan na sljedećim grafovima jer je preklopljen tragom od PQ)
[image: image16.jpg]+ Voice. Packet End-to-End Delay (sec)

8 FIFO

09

08 - = =

07 v

0%

04 -

03

02

01 =

ou[.-......-.;_._...,.....W.....:...

1m 44s 2m 2m 16s 2m 32s




[image: image17.jpg]000, ,,,,,,,,, :J,x,n,-,-.) lAlIllllA,lT.L‘l_A_L.l,‘l_Ll_L_L‘f_l_‘l_lg

im 36s Im 52s 2m 8s 2m 24s





Further readings
Daljnja čitanja
The Differentiated Services Field: IETF RFC number 2474 (www.ietf.org/rfc.html).
Exercises
Vježbe
Analyze the graphs we obtained and verify the overlap of the Voice Packet End-to-end Delay and Voice Packet Delay Variation graphs. Compare the three queuing disciplines and explain their effect on the performance of the three applications.
Analizirajte graf koji ste dobili i provjerite preklapanje Voice Packet End-to-end Delay i Voice Packet Delay Variation grafikone. Usporedite tri metode upravljanja redovima čekanja i objasnite njihov utjecaj na performanse tri aplikacije
In the implemented project, edit the Queues object and check the profiles assigned to the FIFO, PQ, and WFQ disciplines. For each profile answer the following questions:
U projektu koji ste proveli, uredite Queues object i provjerite profile koji su dodijeljeni FIFO, PQ, a WFQ redovima čekanja. Za svaki profil odgovorite na sljedeća pitanja
How many queues are associated with each discipline?
Koliko redova čekanja je povezano sa svakom metodom upravljanja?
In this lab, we used ToS to identify the priority and weight for the PQ and WFQ disciplines respectively. What are the other parameters that can be used to identify the priority and weight?
U ovoj laboratorijskoj vježbi, koristili ste TOS da biste identificirali prioritete i težine za PQ i WFQ metode upravljanja. Koji su drugi parametri koji se mogu koristiti za identifikaciju prioriteta i težine?
In PQ, how are queues configured to serve different ToS values?
U PQ, kako su redovi čekanja konfigurirani da služe različitim TOS vrijednostima
In WFQ, how are queues configured to serve different ToS values?
U WFQ, kako su redovi čekanja konfigurirani da služe različitim TOS vrijednostima
For all scenarios, choose the "queuing delay (" statistic for the link that connects East Router and West Router. Rerun the simulation and generate the graph that compares that queuing delay for all queuing disciplines (scenarios). Analyze this graph.
Za sve scenarije, odaberite "queuing delay (" statistic za vezu koja povezuje East Router i West Router Ponovno pokrenite simulacije i generirajte grafikon koji uspoređuje to queuing delay za  sve metode upravljanja redovima čekanja (scenarija). Analizirajte dobiveni graf
Hint:
Napomena:
The "queuing delay (" statistic is under the point-to-point hierarchy.
"queuing delay (" Statistika je pod point-to-point hijerarhijom
Lab Report
Laboratijsko 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 grafikoni koje ste generirali iz simulacijskih scenarija. Raspravite rezultate koje ste dobili i usporediti ih s vašim očekivanjima. Spomenuti bilo kakve anomalije ili neobjašnjiva ponašanja.
Dobiveni grafikoni nakon višestrukih pokušaja i ponavljanja nikako ne izgledaju kao grafikoni prikazani u vježbi � (Izgled grafikona koje sam dobio nalaze se pod nazivima slika br.11, slika br.12 i slika br.13. Na njima se ne vidi ništa 
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