*[lk olarak gerekli islemleri yapip yaptiimiz trace isleminden sonra TCP aramas: yaparak ilk
screenshotimizi aliyoruz.
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Destinmation port: http (B0)
[stream index: 0]

sequence number: O (relative sequence rumber)

Haadar length: 28 bytas
W [Flags: )
window size value: E132

[Calculated window siza: 5192]
3 Checksum: C0x3851 [validation disabled]
i options: (B bytes), Maxinum segment size, No-Operation (NOP), No-Operation (NOP), SACK permitted
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Profile: Defaul:

| 7 Source Port ftepusteport], 2 bytes
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Yukarida da goriildiigii gibi source [P 192.168.2.2 olan benim adresim ve TCP port
numarasida Source port : 54852 dir.

2)

gaia.cs.umass.edu adresinin yani destination in [P Adresi : 128.119.245.12 ve

TCP port numarasi yukanda da gérildiga gibi ;

TCP port numarasi : 80 dir.



Bahsedildigi iizere analyse kismindan http isareti kaldirildiginda sadece TCP connectionlari
gorebilmekteyiz. Screenshoti agagidadir.
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W Frame 4: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on Interface 0 -
7 Frhernet 1T, Src: WisteanT bhiff:ch (F0:dr:fl:hb:ff:ich). nst: arcadvan 02:dh:ed (00:12:23:07:dh:ed) =

0000 00 1a 2a 02 4b ed 0 dc 1 bb 66 cb 08 00 45 0D
0010 00 65 59 40 00 80 06 00 00 cO a8 02 02 80 77
0020 f5 Oc d6 44 00 50 le OF 8b 53 00 00 00 00 7O 02
0030 20 00 38 51 06 00 02 04 05 bd D1 01 04 02
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4) TCP SYN segmenti asagida da gosterildigi gibi 0 degerine sahiptir. Flag kismu ile birlikte

gosterilmektedir.
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Filter tcp E| Expression.  Clear fpply  Save
e, Tirme Source Dhertination Pretacal Length Info
T51300192.168.2.2 28 3 TCF 62 54852 > htop [SvwW] Seq=0 win=8197 Len=0 M55=14G0 SeCK_PERM=]

TCP 62 hitp > 54852 [SY, 4CK] Secq=0 A Win=5840 Len=D M55=1452 SACK_PERM=1

60 http » 852 [AC =8712 Len=0

60 htep > 54852 [aCk] Sag-l Ack=3542 wWin=11616 Lan=0
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[stream index: 0] -

Sequence number: Q (relative seguence number)

Header Tangth: 18 byTes
= Flags: Ox002 (SYM) .

Reserved: Not set
= NONCe: NOT Set
= congestion window Reduced (CwR): Not ser
= ECN-Echo: Not set
= Urgent: Not set
= acknowledgment: wot set
= Push: NOT Setr
- Rasot: MOt SOt
-

Syn: SEL

....... ]
window size value: B192
[calculated window siza: 8192]
% Checksum: 0x3851 [validation disabled]
options: (8 bytes), Maximum segment size, No-Cperation (NOP), No-Operation (NOP), SACK permitted
i Maximum segment size: 1460 bytes
2 no-operation (mop)

Fin: Mot set

5)
SYN ACK nin sequence numarasi tracelerdeki 2. Sirada belirtildigi gibi Seq=0 dir.
SYN ACK kismindaki ACK =1 kismui acknowlegde degerinin 1 oldugunu géstermektedir.

Gaia.cs.umass.edu adresi bu degeri SYN ve ack flaglarinin set olma durumuna gore
tammlamistir.

Syn flaginin set olma durumu ve diger flaglarin durumu yukaridaki screenshotta
belirtilmektedir.



Asagidaki screenshottada goriildiigii gibi SYN ve ACK set olmus durumda ve push flagi set
edilmis durumdadir. Bundan dolayr HTTP POST command kismida mavi ile belirtilen
kisimdr.

Telephony Tosts

qeeeTL

Copture  Analyze  Statrstics Intznels  Help

B aaabD #E Bk

Tammdan. Chear Anly Save

9m«c| Ien;h Wo

ﬁ) ‘Wlp > ’M‘Ll‘i?

[5¥H, ACK] Seqe0 ACk=l WIN=53840 Len=0 Mss=1452 SACK_PERM=1

9 L.E9339700128,.119.245.12 192.168.2.2 we 60 hrtp > 54852 [ACK] Sag=1 Ack=639 win=ro18 Lan=0

| Frame 7: 602 bytes on wire (5536 bits), B2 by(os captured (5536 bits) on irterface 0
] Ethern!t II, Src: WistronI bb:G6: b (FU;d:.F : udynn_ﬂ!;#b- d (00:1a:2a:02:4b:ed)

[ Transmission Control Frowccﬂ,src Port; 534852 fSﬁ&SZ)‘Dst Port: hv_tptso)‘seq: 1. ack: 1, Len: 636

Source port: 54852 (54852)

pestination port: htip (80)

[stream index: Q]

sequence nurher: 1 (relative sequence fember)

[Mext seguence mumber: 639 {relative seguence rumber)]
Acknowl adgment rumber: 1 (relative ack number)

Header length: 20 bytes
= Flags: Ox0L8 (ssn ACE)
oo, cv vee. = Reserved: NoT set
3 Konce: Not set
congestion window reduced (CWRI: woT Set
ECHN-Echo: K set
Urgent: Not set
Acknowledgment: Set
puzh: Set
Reset: Not set
Syn: Not set
Fin: Mot set
240
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shottada kirmz ile belirtilmis olan 6 paket veriyi gostermekteyim.
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% Frame 10: G0 bytes on wire (480 bits), 60 bytes captured (480 bits) on interface 0

% Ethernet IX, Src: Arcadyan_02:db:ed (00:1a:2a:02:4b:ed), Dst: WistronI_bb:66:ch (fo:de:fl:bb:66:ch)

7 Internet Protocol Versjon 4, Src: 128.119.245.12 (128.119.245.12), pst: 192.168.2.2 (192.168.2.2)

% Transmission Control Frotocol, Src Port: htrp (80), D3t Port: 54974 (54974}, Seq: 1, Ack: 3543, Len: O

0000 0 de f1 bb 66 cb 00 1a 2a 02 4b ed Q8 00 45
0010 O0 28 cf f0 40 D0 30 06 42 bl B0 77 T5 OC O
0020 02 02 0D 50 db be 04 d6 70 1d Se 70 4c 87 50
0030 2d 60 12 4c 00 00 85 ae Ob 56 1f 28
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Filter: [ tep | [« | Ecpesceion.  Claar “Aaply  Save

Destination Piotocol Length Info
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50229500 128,119 c F 60 http > 54974 [AcK] Seg Ack-120867 win-63888

¥ Frame 10: 60 byres on wire (480 bits), 80 byres caprured (480 birs) on interface 0

% Ethernet II, Src: Arcadyan_02:4b:ed (00:la:za:02:4b:ed), DsT: wistronI_bb:66:cbh (fo:de:fl:bb:66:ch)

7 Internet Protocol Yersjon 4, Src: 128.119.245.12 (128.119.245.12), Dst: 192.166.2.2 (192.166.2.2)

= Transmission Control Proteocol, Src Port: http (B80), Dst Port: 54974 (54974), Seq: 1, ack: 3543, Len: O

foror "oKirsB
2.0, B..w.
P R i -
s W=t I

2000 fO de f1 bb 66 cb 00 1a 2a 02 4b ed 083 CQ 45 00 o

) 3 b1 77 5 OC CO ab
3020 02 02 00 50 d6 he 04 d6 70 1d Qe 70 4¢ 87 50 10
X030 2d 60 13 4¢ 00 0C 85 a¢ 9b 56 1f 28




!!M--dl!! !i|gisayar !glan Ld!l! ( l ! |!)

Yukanda kirmizi ile gosterilen her ikili i¢in gelen ACK mesajlan bu ikililerin altlarinda
bulunmaktadir.

**Hocam tiim degerleri kendi traceimden hesaphiyorum ancak hepsinin ACK siirelerini veye
normal siirelerini yukaridaki iki screenshoot da gorebilirsiniz. Segment numaralarin
gostermedim ama iglerini agip yazdim .

Segment Gonderme ACK Uzunluk(byte) | RTT(sn)
Numarasi Siiresi(sn) siiresi(sn)

1 0,143234 0.144592 692 0.001358
639 0,148036 0.297894 1506 0.149858
125511 2.219200 2.195250 1506 0.000325
126963 2.219205 2.219524 1506 0.000474
129867 2.445199 2.592395 1506 0.147196
131319 2.445204 2.611942 1506 0.166738

EstimatedRTT leri her segment icin asagiya yazicam ancak 1 tanesinin ¢oziimiinii gostericem.
EstimatedRTT = 0.875 * EstimatedRTT + 0.125 * SampleRT

Birinci i¢in RTT =0.001358 sn

ikinci icin RTT = 0.875*0.001358 + 0.125%*0.149858 = 0.0199205

Uciincii icin RTT = 0.0174710

Dordiincii igin RTT = 0.0153463

Besinci RTT = 0.0318275

Altinct igin RTT = 0.0486913

9)

gaia.cs.umass.edu bu adres igin ilk serverdan gelen ack 5840 byte ve son Ack geldiginde
windows size en gok 64621 olabiliyor. Asagidaki screenshoot daka win : kisminda
belirtilmistir. Bu trace de receiver buffer kapasitesiyle ilgili bir sikinti cekmemistir.
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tp > 34 h=124059 Win-60984 =0 5L 25511 SRE-128415

415 Win=60984

35675 win=638E8
Ack=137127 win=63888
ACK=138579 Win=63858
ACk=140031 Win=-63888
Ack=141483 N'In-t 36:
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y Frame 154: 60 bytes on wire (480 bitsd, &0 n.m:' capturad (480 bits) on Interface O
W Ethernet IT. 5Src: Arcadyan 02:4bied (00:la: .:}2 db:ed). Dst: WistronI_bb:6b:ch (fl:de:f1:bb:66:ch]
W Imternet Protocol versiom 4, Src: 128,119, 2
Transsission Control Pr:ltﬂcﬂl Src Port: h‘t".' (83) Dst Part:
Source port: htip (80)

0000 f0 de f1 bb 66 cb 00 la 2a 02 4b ed 08 OO0 45 00
0010 00 28 d0 4b 40 00 30 06 <2 56 B0 T?fSDrc Bﬂ
0020 02 02 00 50 06 be 04 g6 70 Ld 9e 72 7e Ob 50
0030 f9 80 15 95 00 00 fe 56 17 35 ae ab
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10) Benim traceimde retransmittion var ancak bu birden fazla kere denedigim icin oldugunu
diisiiniiyorum ciinkii ilkinde yoktu .

11)

ACK isim Ack seq. numarasi Ack data
ACK1 639 60byte
ACK2 2091 1460byte
ACK3 3543 1460byte

*Daha ¢ook uzun bi sekilde devam etsede 6rnek olarak 3 tane gosterdim.

Cumulatif ACK receiverin her aldifinda gidiyor.

12) Throughtput nedir nasil hesaplanir sorusunun cevaba :

As a common throughput computation, in this question, we select

the average time period as the whole connection time. Then, the average throughput for
this TCP connection is computed as the ratio between the total amount data and the total
transmission time. The total amount data transmitted can be computed by the difference
between the sequence number of the first TCP segment (i.e. 1 byte for No. 4 segment)
and the acknowledged sequence number of the last ACK (164091 bytes for No. 202
segment). Therefore, the total data are 164091 - 1 = 164090 bytes. The whole
transmission time is the difference of the time instant of the first TCP segment (i.e.,
0.026477 second for No.4 segment) and the time instant of the last ACK (i.e., 5.455830
second for No. 202 segment). Therefore, the total transmission time is 5.455830 -
0.026477 = 5.4294 seconds. Hence, the throughput for the TCP connection is computed
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as 164090/5.4294 = 30.222 KByte/sec.
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13) ** Benim grafigim ornek gosterilenden biraz farkh ¢ikti ama trace den almak
istemedigim icin kendiminkini koydum .

*Slow start1 baktigimizda tammlayabiliriz. HTTP POST gonderisi ve grafigin
egimindende bu sonuca varilabilicegini diisniiyorum.

*Tcp gondericisi bu yapida daha agresif ve ag ¢ok yogun oldugunda karisabilicegini
disstiniiyorum ayrica ACK lar bazen diizenli gelemeyebiliyor. TCP nin slow start fazinda
kiiciik web objelerinin gonderilmesi ciddi bi zaman kaybi olabilir.Ayrica TCP nin
davramsi direk kullamldig uygulamaya baghdir.



