Laboratory - TCP: Transmission Control Protocol (A Reliable, Connection-Oriented, Byte-Stream Service)
Laboratorijska vježba – Protokol kontrole prijenosa TCP: (Transmission Control Protocol) (Pouzdan, spajanju orijentirani, Byte-Stream Servis)
Objective
Cilj
This lab is designed to demonstrate the congestion control algorithms implemented by the Transmission Control Protocol (TCP). The lab provides a number of scenarios to simulate these algorithms. You will compare the performance of the algorithms through the analysis of the simulation results.
Ova laboratorijska vježba je osmišljena kako bi se pokazali algoritmi nadzora zagušenja koje provodi Transmission Control Protocol (TCP). Laboratorijska vježba pruža niz scenarija za simulaciju tih algoritama. Vi ćete usporediti performanse algoritama kroz analizu rezultata simulacije.
Overview
Pregled
The Internet's TCP guarantees the reliable, in-order delivery of a stream of bytes. It includes a flow-control mechanism for the byte streams that allows the receiver to limit how much data the sender can transmit at a given time. In addition, TCP implements a highly tuned congestion-control mechanism. The idea of this mechanism is to throttle how fast TCP sends data to keep the sender from overloading the network
Internetski TCP garantira pouzdanu isporuku toka bajtova. To uključuje kontrolni mehanizam protoka toka bajtova koji omogućuje prijemniku da ograničini koliko podataka pošiljatelj može prenositi u određenom trenutku. Osim toga, TCP provodi visoko sinkronizirani kontrolni mehanizam zagušenja. Ideja ovog mehanizma je da regulira koliko brzo TCP šalje podatke kako bi zadržao pošiljatelja od preopterećenja mreže
The idea of TCP congestion control is for each source to determine how much capacity is available in the network, so that it knows how many packets it can safely have in transit. It maintains a state variable for each connection, called the congestion window, which is used by the source to limit how much data the source is allowed to have in transit at a given time. TCP uses a mechanism, called additive increase/multiplicative decrease, that decreases the congestion window when the level of congestion goes up and increases the congestion window when the level of congestion goes down. TCP interprets timeouts as a sign of congestion. Each time a timeout occurs, the source sets the congestion window to half of its previous value. This halving corresponds to the multiplicative decrease part of the mechanism. The congestion window is not allowed to fall below the size of a single packet (the TCP maximum segment size, or MSS). Every time the source successfully sends a congestion window worth of packets, it adds the equivalent of one packet to the congestion window; this is the additive increase part of the mechanism.
Ideja TCP-ovog nadzora zagušenja je da svaki izvor utvrdi koliki je kapacitet dostupan u mreži, tako da zna koliko se paketa sigurno može prenositi. On održava varijable stanja za svaku vezu, nazvane prozor zagušenja, koji koristi izvor da ograničeni količinu podataka koju izvor smije prenositi u određenom trenutku. TCP koristi mehanizam koji se naziva dodano povećanje /multiplikativno smanjenje, koji smanjuje prozor zagušenja kada se razina zagušenja povećava i povećava prozor zagušenja kada se razina zagušenja smanjuje. TCP interpretira prekide kao znak zagušenja. Svaki put kad se dogodi timeout, izvor postavlja prozor zagušenja na polovicu svojih prethodnih vrijednosti. To prepolavljanje odgovara multiplikativnom smanjenju dijela mehanizma. Prozor zagušenja ne smije pasti ispod veličine jednog paketa (TCP maksimalna veličina segmenta, ili MSS). Svaki put kada izvor uspješno pošalje prozor zagušenja vrijednosti paketa dodaje se ekvivalent jednog paketa na prozor zagušenja,a to je dio aditivnog povećanja mehanizma
TCP uses a mechanism called slow start to increase the congestion window "rapidly" from a cold start in TCP connections. It increases the congestion window exponentially, rather than linearly. Finally, TCP utilizes a mechanism called fast retransmit and fast recovery. Fast retransmit is a heuristic that sometimes triggers the retransmission of a dropped packet sooner than the regular timeout mechanism
TCP koristi mehanizam koji se naziva spori start da brzo poveća prozor zagušenja iz hladnog starta u TCP veze. To povećava prozor zagušenja eksponencijalno, a ne linearno. Konačno, TCP koristi mehanizam koji se naziva brz ponovni prijenos i brzi oporavak. Brzi ponovni prijenos je istraživački tako da ponekad aktivira ponovni prijenos odbačenih paketa prije nego redoviti timeout mehanizam
In this lab you will set up a network that utilizes TCP as its end-to-end transmission protocol and analyze the size of the congestion window with different mechanisms.
U ovoj laboratorijskoj vježbi postaviti ćete mrežu koja koristi TCP kao end-to-end prijenosni protokol i analizirati veličinu prozora zagušenja različitih mehanizama
Prelab Activities
Prelaboratorijske aktivnosti
Read sections 5.1 and 5.2 from "Computer Networks: A Systems Approach", 4th Edition.
Pročitajte odjeljak 5.1 i 5.2 iz "Računalne mreže: sustavni pristup", 4. izdanje
Go to www.net-seal.net/animations.php and play the following animations:
Idite na www.net-seal.net/animations.php i pokrenite sljedeće animacije
TCP Connections.
TCP Multiplexing.
TCP Buffering and Sequencing.
User Datagram Protocol (UDP).
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>_TCP, and the scenario No_Drop ( Click OK.
Odaberite Project i Kliknite OK ( Imenujte projekt <vaši inicijali>_TCP, i scenario No_Drop ( Kliknite OK.
In the Startup Wizard: Initial Topology dialog box, make sure that Create Empty Scenario is selected ( Click Next - ( Select Choose From Maps from the Network Scale list ( Click Next ( Choose USA from the Map List ( Click Next twice ( Click OK.
U Startup Wizard: Initial Topology dijaloškom okviru, pobrinite se da Create Empty Scenario odabran ( Kliknite Next - ( Odaberite Choose iz Mape Network Scale list ( Kliknite Next ( Odaberite USA iz Map List ( Kliknite Next dvaput ( Kliknite OK.
Create and Configure the Network
Kreirajte i konfigurirajte mrežu
Initialize the Network:
Inicijalizirajte mrežu:
The Object Palette dialog box should now be 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. 
[image: image2]. Odaberite internet_toolbox iz padajućeg izbornika na paleti objekta.
Add to the project workspace the following objects from the palette: Application Config, Profile Config, an ip32_Cloud, and two subnets.
Dodaj u radni prostor sljedeće predmete iz palete:Application Config, Profil Config, ip32_Cloud, i dva subneta
To add an object from a palette, click its icon in the object palette ( Move your mouse to the workspace ( Click to drop the object in the desired location ( Right-click to finish creating objects of that type.
Da biste dodali objekt iz palete, kliknite na njegovu ikonu u paleti objekta ( Premjestiti vaš pokazivač u radni prostor ( Kliknite da ispustite objekt na željeno mjesto ( Kliknite desnom tipkom miša kako biste završili stvaranje objekata tog tipa.
Close the palette.
Zatvorite palete.
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 ip32_cloud node model represents an IP cloud supporting up to 32 serial line interfaces at a selectable data rate through which IP traffic can be modeled. IP packets arriving on any cloud interface are routed to the appropriate output interface based on their destination IP address. The RIP or OSFP protocol may be used to automatically and dynamically create the cloud’s routing tables and select routes in an adaptive manner. This cloud requests a fixed amount of time to route each packet, as determined by the Packet Latency attribute of the node.
Model ip32_cloud čvor predstavlja IP oblak koji podržava do 32 serijska sučelja kod odabira brzine prijenosa kroz koje se IP promet može modelirati. IP paketi koji dolaze na bilo koje sučelje oblaka preusmjeravaju se na odgovarajuće izlazno sučelje temeljeno na njihovim odredišnim IP adresama. RIP ili OSFP protokol se može koristiti za automatsko i dinamičko stvaranje tablice usmjeravanja oblaka i odabir ruta u adaptivni način. Ovaj oblak zahtjeva fiksni iznos vremena za usmjeravanje svakog paketa kako to odredi Packet Latency attribute čvor.
Configure the Applications:
Konfiguriranje aplikacije:
Right-click on the Applications node ( Edit Attributes ( Expand the Application Definitions attribute and set rows to 1 ( Expand the new row ( Name the row FTP_Application.
Desnom tipkom miša kliknite na Applications node ( Edit Attributes ( Proširite Application Definitions attribute i postavite redak na 1 ( Proširite novi redak ( Imenujte novi redak FTP_Application.
Expand the Description hierarchy. ( Edit the FTP row as shown (you will need to set the Special Value to Not Used while editing the shown attributes):
Proširite Description hierarchy. ( Uredite FTP redak kao što je prikazano (trebat će te postaviti Special Value to Not Used prilikom uređivanja prikazanih atributa)
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Click OK twice and then save your project.
Kliknite OK dva puta i zatim spremite projekt
Configure the Profiles:
Konfiguriranje Profila
Right-click on the Profiles node ( Edit Attributes ( Expand the Profile Configuration attribute and set rows to 1.
Desnom tipkom miša kliknite na Profiles node ( Edit Attributes ( Proširite Profile Configuration attribute i postavite rows to 1
Name and set the attributes of row 0 as shown ( Click OK.
Imenujte i postavite atribute redka 0 kao što je prikazano ( Kliknite OK
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Configure the West Subnet:
Konfiguriranje Zapadne podmreže:
Double-click on the West subnet node. You get an empty workspace, indicating that the subnet contains no objects.
Dvaput kliknite na Zapadni čvor podmreže. Dobiti ćete prazan radni prostor, što znači da podmreža ne sadrži predmete
Open the object palette 
[image: image7] and make sure that the internet_toolbox item is selected from the pull-down menu.
Otvorite object palette i odaberite internet_toolbox stavku iz padajućeg izbornika.
Add the following items to the subnet workspace: one ethernet_server, one ethernet4_slip8_gtwy router, and connect them with a bidirectional 100_BaseT link ( Close the palette ( Rename the objects as shown.
Dodajte sljedeće stavke u radni prostor podmreže: jedan ethernet_server, jedan ethernet4_slip8_gtwy ruter, i povežite ih s dvosmjernim 100_BaseT link ( Zatvorite palette ( Preimenujte objekte kao što je prikazano.
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The ethernet4_slip8_gtwy mode model represents an IP-based gateway supporting four Ethernet hub interfaces and eight serial line interfaces.
Ethernet4_slip8_gtwy mode model predstavlja IP baziran gateway koji podržava četiri sučelja Ethernet koncentratora i osam serijskih sučelja
Right-click on the Server_West node ( Edit Attributes:
Desnom tipkom miša kliknite na Server_West čvor ( Edit Attributes:
Edit Application: Supported Services ( Set rows to 1 ( Set Name to FTPApplication ( Click OK.
Edit Application: Supported Services ( Postavite redak na 1 ( Postavite ime FTPApplication (  Kliknite OK
Edit the value of the Server Address attribute and write down Server_West.
Uredite vrijednost atributa Server Address i napišite Server_West
Expand the TCP Parameters hierarchy ( Set both Fast Retransmit and Fast Recovery to Disabled.
Proširite TCP Parameters hijerarhiju ( postavite oba Fast Retransmit and Fast Recovery na Disabled.
Click OK and then save your project.
Kliknite OK i spremite projekt.
Now, you have completed the configuration of the West subnet. To go back to the top level of the project, click the Go to next higher level 
[image: image9.png]


 button.
Sada ste završili konfiguraciju Zapadne podmreže. Za povratak na najvišu razinu projekta, kliknite Go to next higher level 
[image: image10.png]


 gumb
Configure the East Subnet:
Konfiguriranje Istočne podmreže:
Double-click on the East subnet node. You get an empty workspace, indicating that the subnet contains no objects.
Dvaput kliknite na čvor istočna podmreža. Možete dobiti prazan radni prostor, što znači da podmreža ne sadrži predmete.
Open the object palette 
[image: image11.png]


 and make sure that the internet_toolbox item is selected from the pull-down menu.
Otvorite paletu predmeta 
[image: image12.png]


 i odaberite internet_toolbox stavka iz padajućeg izbornika
Add the following items to the subnet workspace: one ethernet_wkstn, one ethernet4_slip8_gtwy router, and connect them with a bidirectional 100_BaseT link ( Close the palette ( Rename the objects as shown.
Dodajte sljedeće stavke u podmrežu radnog prostora: jedna ethernet_wkstn, jedan ethernet4_slip8_gtwy ruter, i povežiteti ih s dvosmjernim 100_BaseT link ( Zatvorite palette (Preimenujte objekte kao što je prikazano
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Right-click on the Client_East node ( Edit Attributes:
Desnom tipkom miša kliknite na Client_East čvor ( Edit Attributes:
Expand the Application: Supported Profiles hierarchy ( Set rows to 1 ( Expand the row 0 hierarchy ( Set Profile Name to FTP_Profile.
Proširite Application: Supported Profiles hierarchy ( Postavite redak na 1 ( Proširite row 0 hijerarhiju ( Postavite Profile Name na FTP_Profile
Assign Client_ East to the Client Address attributes.
Dodjelite Client_ East Client Address attributima
Edit the Application: Destination Preferences attribute as follows:
Uredite Application: Destination Preferences atribute kako slijedi
Set rows to 1 ( Set Symbolic Name to FTP Server ( Edit Actual Name ( Set rows to 1 ( In the new row, assign Server_West to the Name column.
Postavite redak na 1 ( Postavite Symbolic Name na FTP Server ( Uredite Actual Name ( Postavite redak na 1 ( U novom redku, dodijelite Server_West u Name stupac 
Click OK three times and then save your project.
Kliknite OK tri puta, a zatim spremite projekt
You have now completed the configuration of the East subnet. To go back to the project space, click the Go to next higher level 
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 button.
Sada ste završili konfiguraciju Istočne podmreže. Za povratak u radni prostor projekta kliknite Go to next higher level 
[image: image15.png]
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Connect the Subnets to the IP Cloud:
Spojite podmreže s IP Cloud:
Open the object palette 
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.
Otvorite paletu objekt. 
[image: image17.png]


.
Using two PPP_DS3 bidirectional links connect the East subnet to the IP Cloud and the West subnet to the IP Cloud.
Koristeći dvije PPP_DS3 dvosmjerne veze povežite Istočnu i Zapadnu podmrežu sa IP Cloud 
A pop-up dialog box will appear asking you what to connect the subnet to the IP Cloud with. Make sure to select the "routers."
Pojaviti će se dijaloški okvir koji će Vas pitati što spojiti na IP subnet Cloud. Svakako odaberite "usmjerivač".
Close the palette.
Zatvori palete
[image: image18.png]



Choose the Statistics
Odaberite Statistike
Right-click on Server_West in the West subnet and select Choose Individual Statistics from the pop-up menu.
Desnom tipkom miša kliknite na Server_West u Zapadnoj podmreži i odaberite Choose Individual Statistics iz pop-up izbornika.
In the Choose Results dialog box, choose the following statistic:
U dijaloškom okviru Choose Results, odaberite sljedeće statistike
TCP Connection ( Congestion Window Size (bytes) and Sent Segment Sequence Number.
TCP Connection ( Congestion Window Size (bytes) and Sent Segment Sequence Number.
Right-click on the Congestion Window Size (bytes) statistic ( Choose Change Collection Mode ( In the dialog box check Advanced ( From the drop-down menu assign all values to Capture mode as shown ( Click OK.
Desnom tipkom miša kliknite Congestion Window Size (bytes) statistic ( Odaberite Change Collection Mode (U dijaloškom okviru potvrdite Advanced ( Iz padajućeg izbornika dodijelite sve vrijednosti Capture mode kao što je prikazano( Kliknite OK.
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OPNET provides the following capture modes:
OPNET pruža sljedeće Načine snimanja
All values – collects every data point from a statistic.
All values - prikuplja sve data point iz statistika.
Sample – collects the data according to a user specified time interval or sample count. For example, if the time interval is 10, data is sampled and recorded every 10th second. If the sample count is 10, every 10th data points is recorded. All other data points are discarded.
Uzorak - prikuplja podatke prema korisniku određenom vremenskom intervalu ili broju uzoraka. Na primjer, ako je vremenski interval 10, podaci se uzorkuju i bilježe svake 10. sekunde. Ako je uzorak broj 10, svaki deseti. data points se snima. Svi ostali data points su odbačeni.
Bucket – collects all of the points over the time interval or sample count into a “data busket” and generates a result from each bucket. This is the default mode.
Kanta - prikuplja sve point u odnosu na vremenski interval ili broj uzorka u "kantu podataka " i stvara rezultat iz svake kante. Ovo je zadani način.
Right-click on the Sent Segment Sequence Number statistic ( Choose Change Collection Mode ( In the dialog box check Advanced ( From the drop-down menu, assign all values to Capture mode.
Desnom tipkom miša kliknite na Sent Segment Sequence Number statistic ( Choose Change Collection Mode ( U dijaloškom okviru potvrdite Advanced ( Iz padajućeg izbornika, dodijelite sve vrijednosti u Capture mode.
Click OK twice and then save your project.
Kliknite OK dva puta i zatim spremite projekt.
Click the Go to next higher level 

 button.
Kliknite Go to next higher level 

 gumb
Configure the Simulation
Konfiguriranje simulacije
Here we need to configure the duration of the simulation:
Ovdje morate konfigurirati trajanje simulacije:
Click on 

 and the Configure Simulation window should appear.
Kliknite na 

 i Configure Simulation window  bi se trebao pojaviti
Set the duration to be 10.0 minutes.
Postavite trajanje na 10,0 minuta.
Click OK and then save your project.
Kliknite OK i spremite projekt.
Duplicate the Scenario
Udvostručavanje Scenarija
In the network we just created we assumed a perfect network with no discarded packets. Also, we disabled the fast retransmit and fast recovery techniques in TCP. To analyze the effects of discarded packets and those congestion-control techniques, we will create two additional scenarios.
U mreži  koju smo upravo stvorili pretpostavili smo savršenu mrežu bez odbačenih paketa. Također, onemogućili smo brzo retransmit and fast recovery tehnike u TCP. Da bi analizirali utjecaj odbačenih paketa i tih tehnika kontrole zagušenja, stvoriti ćete dva dodatna scenarija.
Select Duplicate Scenario from the Scenarios menu and give it the name Drop_NoFast ( Click OK.
Odaberite Duplicate Scenario iz izbornika Scenariji i imenujte ih Drop_NoFast ( Kliknite OK
In the new scenario, right-click on the IP Cloud ( Edit Attributes ( Assign 0.05_% to the Packet Discard Ratio attribute.
U novom scenariju, desnom tipkom miša kliknite na IP Cloud ( Edit Attributes ( Dodijelite 0.05_%  Packet Discard Ratio attributu.
Click OK and then save your project.
Kliknite OK i spremite projekt
While you are still in the Drop_NoFast scenario, select Duplicate Scenario from the Scenarios menu and give it the name Drop_Fast.
Dok ste još uvijek u Drop_NoFast scenariju, odaberite Duplicate Scenario iz izbornika Scenariji i imenujte ga Drop_Fast.
In the Drop_Fast scenario, right-click on Server_ West, which is inside the West subnet ( Edit Attributes ( Expand the TCP Parameters hierarchy ( Enable the Fast Retransmit attribute ( Assign Reno to the Fast Recovery attribute.
U Drop_Fast scenariju, desnom tipkom miša kliknite na Server_ West, koji je unutar zapadne podmreže ( Edit Attributes (Proširite TCP Parameters hijerarhiju  (  Omogućite Fast Retransmit attribute ( Dodijelite Reno Fast Recovery attributu
Click OK and then save your project.
Kliknite OK i spremite projekt.
With fast transmit, TCP performs a retransmission of what appears to be the missing segment for a retransmission timer to expire. After fast retransmit sends what appears to be the missing segment, congestion advance but not slow start is performed. This is the fast recovery algorithm. The fast retransmit and fast recovery algorithms are usually implemented together (RFC 2001).
S brzim prijenosom, TCP obavlja retransmission onih segmenata što mu se čini da nedostaju dok retransmission brojač ne isteće Nakon što fast retransmit pošalje onaj segment koji mu se čini da nedostaje, izvodi se ne spori start već unaprijed zgušenje.. Ovo je algoritam brzog oporavka. Algoritmi fast retransmit and fast recovery se obično primjenjuj zajedno (RFC 2001).
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
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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, to će potrajati nekoliko minuta.
After the three simulation runs complete, one for each scenario, click Close ( Save your project.
Nakon što se tri simulacije kompletno izvrše za svaki scenarij, kliknite Close ( Spremite vaš  projekt.
View the Results
Prikaz rezultata
To view and analyze the results.
Za prikaz i analizu rezultata.
Switch to the Drop_NoFast scenario (the second one) and choose View Results from the Results menu.
Prebacite se na Drop_NoFast scenarij (drugi) i odaberite View Results iz Results izbornika.
Fully expand the Object Statistics hierarchy and select the following two results: Congestion Window Size (bytes) and Sent Segment Sequence Number.
Potpuno proširite Object Statistics hierarhiju i odaberite sljedeća dva rezultata: Congestion Window Size (bytes) and Sent Segment Sequence Number.
To switch to a scenario, choose Switch to Scenario from the Scenarios menu or just press Ctrl+<scenario number>
Da biste se prebacili na scenarij, odaberite Switch to Scenario iz izbornika Scenarios ili samo pritisnite Ctrl + <scenario broj>
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Click Show. The resulting graphs should resemble the ones below.
Kliknite Show. Rezultat bi trebao biti sličan grafikonima prikazanima na slici dolje
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To zoom in on the details in the graph, click and drag your mouse to draw a rectangle, as shown above.
Za uvećanje detalje u grafikonu, pritisnite i vucite miš kako biste nacrtali pravokutnik, kao što je prikazano gore.
The graph should be redrawn to resemble the following one:
Graf bi trebao nalikovati na sljedeći 
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Notice the Segment Sequence Number is almost flat with every drop in the congestion window.
Primjetite Segment Sequence Number je gotovo ravan sa svakim padom u prozoru zagušenja.
Close the View Results dialog box and select Compare Results from the Result menu.
Zatvori dijaloški okvir View Results i odaberite Compare Results iz izbornika Result.
Fully expand the Object Statistics hierarchy as shown and select the following result: Sent Segment Sequence Number.
Potpuno proširite Object Statistics hierarchy kao što je prikazano i odaberite sljedeći rezultat: Sent Segment Sequence Number.
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Click Show. After zooming in, the resulting graph should resemble the one below.
Kliknite Show. Nakon zumiranja rezultirajući grafikon bi trebao biti sličan grafikonu ispod 
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Further readings
Daljnja čitanja
OPNET TCP Model Description: From the Protocols menu, select TCP ( Model Usage Guide.
OPNET TCP Model Description:Iz izbornika Protocols odaberite TCP ( Model Usage Guide.
Transmission Control Protocol: IETF RFC number 793 (www.ietf.org/rfc.html).
Exercises
Vježbe
Why does the Segment Sequence Number remain unchanged (indicated by a horizontal line in the graphs) with every drop in the congestion window?
Zašto Segment Sequence Number ostaje nepromijenjen (naznačeno vodoravnom crtom u grafikonu) sa svakim padom u prozoru zagušenja?
Analyze the graph that compares the Segment Sequence numbers of the three scenarios. Why does the Drop_NoFast scenario have the slowest growth in sequence numbers?
Analizirajte graf koji uspoređuje Segment Sequence numbers tri scenarija. Zašto Drop_NoFast scenarij ima najsporiji rast sequence numbers?
In the Drop_NoFast scenario, obtain the overlaid graph that compares Sent Segment Sequence Number with Received Segment ACK Number for Server_West. Explain the graph.
U Drop_NoFast scenariju, dobavite graf koji uspoređuje Sent Segment Sequence Number s Received Segment ACK Number za Server_West. Objasnite grafikon
Hint:
Napomena
Make sure to assign all values to the Capture mode of the Received Segment ACK Number statistic

Dodijelite sve vrijednosti u Capture mode za Received Segment ACK Number statistic
Create another scenario as a duplicate of the Drop_Fast scenario. Name the new scenario Q4_Drop_Fast_Buffer. In the new scenario, edit the attributes of the Client_East node and assign 65535 to its Receiver Buffer (bytes) attribute (one of the TCP Parameters). Generate a graph that shows how the Congestion Window Size (bytes) of Server_West gets affected by the increase in the receiver buffer (compare the congestion window size graph from the Drop_Fast scenario with the corresponding graph from the Q4_Drop_Fast_Buffer scenario.)
Napravite još jedan scenario kao duplikat scenarija Drop_Fast. Imenujte novi scenarij Q4_Drop_Fast_Buffer. U novom scenariju uredite atribute Client_East čvora i dodijeliti 65535 njegovom Receiver Buffer (bytes) attributu (jedan od parametara TCP). Generirajte graf koji pokazuje kako povećanje u prijemnom međuspremniku utječe na Veličinu prozora zagušenja (bytes) Server_West-a (usporedite veličinu grafikona congestion window size iz Drop_Fast scenarija s odgovarajućim grafikonom za Q4_Drop_Fast_Buffer scenarij.)
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 objašnjeno u Lab 0. Izvješće treba sadržavati odgovore na gore navedene vježbe, kao i grafikone koje ste generirali iz simulacijskih scenarija. Raspravite rezultate koje ste dobili i usporedite te rezultate s vašim očekivanjima. Navedite bilo kakve anomalije ili neobjašnjiva ponašanja.









Grafikon ne nalikuje na grafikon prikazan u vjezbi (više puta sam pokušavao korak po korak ali uvijek bi dobio isti rezultat ( slike označene s red.brojem i slovom b npr. 11 b) Slike označene s brojem 11,12,13,14, su dobivene nakon što sam simulaciju izvršio prvi put i nisam bio skroz zadovoljan rezultatima ( nakon visestrukih pokušaja i ponavljanja ispostavilo se da su ti grafikoni bili najslicniji onima prikazanima u vjezbi)
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