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X7 AWONT NIMpY Nin'wn 3 07 ' .n7'an7 NNaon DNXI'Y NITY 07 N9l NN
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.P1, PIF ZD"7I|7IL‘JI'19 Y

Pl — Propagation of Information

:D'NAN DANWNN DR | Nnix 792 1T
G, - set of immediate neighbors of node i
{nil} - A virtual node symbolizing the start of the protocol.

m, - A flag indicating whether a node i has already entered the protocol. Initially O.

DN"A7RN - Pl
receive MSG(info) from | € G, U {nil}

it (M, ==0)¢
m =1

accept(info)
Send MSG(info) to all G, {1}
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PIF — Propagation of Information with Feedback
NYVTINN N72R7 NoNN L 1NDW 707 ANIR N7V ,(Akn) nYTINN IR 72pny awnn 7 :ivin
.(FEEDBACK) ax7 natna nyTinn nx n72iw X i, (FEEDBACK) pw '75on narna

0'NAN DINYNN DX | DX 752 T

G, - Set of neighbors of node i.

{nil} - Virtual node symbolizing the start of the protocol.

m; - Flag, indicating whether the node i has already entered the protocol.
Initialized to O.

P - Neighbor from which the first message was received

(the parent).
e,(l) - Difference between the number of messages sent to neighbor | and those
received from .

on"A7RD - PIF

receive MSG(info) from | ¢ G, U {nil} {
if (M, = = 0) send_broadcast( );

ei(l) ei(l) -1

if (g (k) =0 VkeG,/{p;})send_feedback();

}
send_broadcast() {
m; =1;
b =1

accept(info);
for each ke G, /{p;} {
send MSG(info) to k;

ei(k) = ei(k) +1

}
}

send_feedback () {
send MSG(info) to pi;

ei(pi) = ei(pi)"'l;
m =0;
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N2 PI'T2 D'NAXD 727 Y12 YT 'R INYI 91ANY TNRNA — D'NNAXN 707 yT'nn nyan i
NN 711009

NINWRN 7D 720 N o1 N7w1 yTNnw 1NRN — N NN 7170n yTmn NIvwsnn i
AN NN 717001 VYWON! VTN TYYW ML ([1020 [1'1) NIAY NIMWORND

22PN K7W TING PN 72002 A¥Iin 71710n90 1AW 9182 — vixan oroa feedback -n nap.iii
B nnix7 nyTin ni7w? 715' A nnix ox 271 ,nnion nimwizn nwdw (1on Nkt feedback
X7 I8 ,B -7 A -n nudn nwp w'w noam ) A -7 feedback niw? 7150 B -w niva X7 702
nnix? feedback ya'w nuam x71,0'n7w1 X7 7901 or-feedback -nn 770 07 .(9'n"
.NYTINN DX Y'ONY NIznn
DY9] NYTIN N72 N2 (MIzan 71710091 0'RAN D'I'WN NIXR YN 2'YAN DX [7N7 Nan 7y
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M A M, 1" e nen
Ay 0" uop AN

A "1 aop pans

RIS MMI2N0AG DX T

P(A,1M,)=09
P(AIM,)=038

P(M1A)) nxvawn . P(M )= p o1 x
(EwwnoyrR) P(A) IMy)+P(A IM,)=1 5unrw 7921 om2 nnowa wnnwn ;)

(@ralé)rm2xnmwma . P(M,)=P(M,)=0.5 nn1.nws 2

(FITww 93 P17T2) MIRBW KP7 AYTIAT DEOPpY MNanos N 2w (1)
0 <i <16, aymma mxoaw i p172 1993 N1N2N0HT DK KD (11)
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TIP2 AR WHNWT 12 AP TN a0 720w 002 48 D72 AV DX W92 NOAR 7Y R aaon (i)

79¥72 OTRYD MOTIWD M02°0 95 ,.08Nn2 12 (Repetition(2,1)
ul

{(Repetition (3,1) :on ECC-2 wnsw o 77wy 33 p172) 11793 73121 7870 N 2P Nnansan Dk aw (i1)
WA 032 TP SW YR T8 MMM MIYTING Mad DR POpaT 019 a0 awn (iii)

JUTIPR AWW 719 7Y 09078 W AWW YITR 177200 LO0RYD 3 0713 AvTIaG DX awn Ten
‘X 9wo

nNanonn nnon 'vhw Nn ,omun nwaikn oy Ay, A -w ankn . P(M, | A;)) nx awm
:0"pPNN ,NN7wn
P(A)) = P(A [Mg)-P(Mg) +P(A [My)-P(M,)

2211 ,N7RWUN 1IN) DK 'Y

P(A, |M,)=0.9

P(A |M,)=1-P(A |M,)=1-0.8=0.2
P(Mo): p

P(M;)=1-P(My)=1-p

U

P(A)) =P(A [Mg)-P(My)+P(A[M,;)-P(M;)=09p+0.2(1-p)=0.7p+0.2
:D"'pNn 0 770 197 nwd
P(Ao | Ml)' P(Ml) _ 0-2'(1_ p)

P(M = =
(M. 14) P(A,) 0.7p+0.2
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STINY DNTA W' 1NN KXY port 7227 o1 L,17w MAC-D N2IMD 1D 17wn DTNy NINT W WA ‘DY
NT'RIYIIYN 7R 70NN L YYD 7W 10210 WD NINT NIX DY¥NN DANYN 791 wa 75 ,qona
N'¥719 IX LAN 227 1 2'nn) qwa 95% oniwpw LAN-N 2V Imw tnn Lwniwn 72X 7'1am port
JSRINKR AWAN LANS NT'R 1w 'xnn wni (LAN-D 29 0men axp? 7190 ona

YIIWD INXY DR Y'¥N WY 7w e 7 YTI' K71 MIYNNY w2 73 71710050 N¥In N7'NNa
NIX NI WA LININT DX N72nw (BPDU) NTNI' N1j7a NNAon 7w viap (At 719 701 nnf'w "y
BPDU 727nw (w2 75 .n*7n1min Nintn oy BPDU-N 72N nnny port-n NX root port-n

-N WWND ,designated bridge nuinn Xin D112y LAN-nn TNX 72 7¥ BPDU Y Twn root port-nn
NINY QYWIN N71IUNY AN 7¢ NINTN L 17W port-n 7w1 N71wn ©wan 7w nintn nx 7'on BPDU
.N721IUN AN T WYY ame 717000 7w rnnnt waiwn

VIIYUN .WTN WIIY D'YDNNA K7 TIWKRD 70INNYT7 1'wnn 71710190 ,01171910 "12'YW IWNINN DX
X7 nYTINN DX .17W 01NA0N 72V NNIX 112N designated bridge 751 Vo T Hello nyTIn y'on
UTNN 717101090 72 IR D'7'NNN 0N AT INR N7ApNn

JNNNID [9INQ DNNIAZRN NN INN] NYD
D'NAN DONUNN IR 7ON WA 'D e
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.YVN 7¥ an211n wniwin Nint — rootiD
N2 wAIwn 72X 7nnn — rootCost
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designated XIn Wwan DXRN N1v'¥N N0"D 70 12 0'7aT wn — designatedOnLAN(]
.0'xnnin LAN-n 7w bridge

ouhwiik

N7ONN M NYTIN N7IY (W) YWa Dy FTn ¢

mylD .1
rootiD .2
rootCost .3
INNX e
wakeup(){
myID = getID();
rootID =mylD; /Il don't know any other bridge
rootCost =0; /I because | think | am the root

initPortCosts(portCosts);
setAllTrue(designatedOnLAN); // For now, | am the

/I designated bridge of all LANs | am attached to
rootPort = -1,

:0'1on LAN-n Mza nyTin N72pnn TuUxd - ¢

controlMessageReceived(MSG,srcPort){
/I check whether the source bridge knows
/I a “better” root
if (MSG.rootID < rootID)

{
rootID = MSG.rootlD;
rootCost = MSG.rootCost + portCosts[srcPort];
rootPort = srcPort;

}

/l in case we agree on the root identity, and the source bridge
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// knows a “better” route to root.
else if ((MSG.rootID == rootID) and
(rootCost > MSG.rootCost+portCosts[srcPort]))
{
rootCost = MSG.rootCost+portCosts[srcPort];
rootPort = srcPort;

}

/I check whether the source bridge should be the
/I designated bridge of the LAN attached to srcPort
if ( (rootCost > MSG.rootCost) or
((rootCost == MSG.rootCost) and (myID > MSG.srclID)))

{
designatedOnLAN[srcPort] = false;
} else {
designatedOnLAN]srcPort] = true;
}
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.LAN3 2v designated bridge -> vajp b4

AN XN mxy? 17w 'nnn D LAN2-1 LAN1 7y designated bridge xin b1 ' qna
Ihnrma

W2 72 112y NWYI DT AN 0'9NNYAN POrtS -0 DN NN WA 73 1Ay yiaph v nny
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(.N7 pnnnin 7ax ,0"'wo b5 7w i if7vn ports
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.(NNmMX AN I'K) NT7 QYN X7 72K NIRAY NI7AY "WORA KID LIP-7 NI'221rY2a19 vyn 9roin
['RWD D'¥ap NNAvn?1 IXTI-1 (VoIP) n11970 nin'w'? ,nivp Ni'an? o'knn ntn 721710n90
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.(0awnn
UDP Header
Byte
Ofseto) | oy vy o B2y e 8
0 Source Port Destination Port 8+
! ! 1 ! ! ! 1 ! ! ! 1 ! ! ! ! 1 ! ! i 1 ! ! ! 1 ! ! ! By‘[es
4 Length Checksum +
! ! ! L] ! ! ! I ! ! 1 ! I ! ! ! ! ! ! L] ! ! ! I ! ! ! T ! ! 3 !
Bit *0 1 2 3 4 5 6 7'8 9 0 1 2 3 4 5% 7 8 9 0 12 3'4 5 6 7 8 9 0 1
, |
[— Nibble 4-‘"* Byte 4“'}* Word =|
Checksum RFC 768
Checksum of entire UDP segment and pseudo Please refer to RFC 768 for the complete User
header (parts of IP header) Datagram Protocol (UDP) Specification.
Copyright 2008 - Matt Baxter - mjb@fatpipe.org - www.fatpipe org/~mjb/Drawings/

197 ,UTMN NIPNI VAN NI NNIRA NIRMR N'oan TCP 711one ,UDP 7w NNt qona
TIA'WN AT IR N7'Tan1 71710090 NIX 12201 ITN NIF221'%21190 ,1w T¥N .0'7190w X771 110N
.(UDP-2 wnnwn7 0'9"Tyn DNV D W' P71) 7Y

TCP Header
I [ | | 1 L1 2 L N E |
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Y Lk i 1 ki Lk T 1 i T i 1 Y 4 i i | Lk i 1 Lk i 1 1 Lk ¥ ki 1 T ! 1
Sequence Number

 § I I i 1 | 6 1 I L & i 1 I X1 | § i b I 1 i I I 1 | § | ‘b i & | § L L 1 20

8 Acknowledgment Number Bytes
— 4 - ]l —_ Ofiset

2] offset Reserved |~ g J RF;“;‘% s F Window
A & 1 1 i 4 ¥ I 1 1 3 A4 I i | L 3 & 1 1 1 i L4 b 1 I ! il

16 Checksum Urgent Pointer v
i I I 1 1 | ¢ & 1 ‘ & I I 1 1 ' 4 I X 4 ‘ 1 I I 1 1 | ‘ 1 1 I I 1

20 TCP Options (variable length, optional) E !
L T T 1 1 .__r_|' L r1| L L U T I "-‘r T rpr T I,.‘I L r_"-'l T |3|

Bih 0 1 2 3 4 5 6 7'8 9 0 123 4 5% 7 89 o 1 2 3'4 58678 9 0 1
= ni e —-l— Byte —#}— Word -

PI'T2 M VTP K7 RIDPY1'ONT YTON 7Y MNNIY X7 I'MNNNY N2dwnY 77221 N jaion TCP
,duplicate ACKs 3 7w |112102 D'WNNWA ,TAX VINAOYW NINT? T .ATIN T W7 11X KIn
TCP-7 ,90102 . TIKN NIV X'N IMNKR IN7WIY D'0INA0 3 TNX? 72pN' VINAOY NNANONN 1'97Y
IP ™y NN*7w% YyT'n ¢ 0'0INA0 1'AYN NIN 1AW 2¥PN DR O'RNNY WUTIA N2 7w 11210 0y
72707 NN71IWN NINNN ' DY onivY

CARP-7 0220 190 DX XD ap —a TR0 230000 2Winn 1YY MTIpDa OV CDakIN Jon 0070 1700
X awnn? UDP 2vn nnowin avnia ara ping X N7Ip01 72v0%1 129 2Wnns "7IN1 DX X0 ipeonfig ampo
J0Mon2 Ml 8?2 oX L, X 2w IP-73 n2no DR R LD DI X AT ApR) o0 KT 08 127 nIn oy

DNS namya ooRxmn
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Z:\>1pconfig
Connection-specific DNS Suffix . : cs.technion.ac.1l.
IP Address. . ..........:132.68.40.46
Default Gateway . . .. .....:132.68.43.254

Z\=arp -a

Internet Address  Physical Address  Type
132.68.43.254 00-11-88-48-74-36  dynamic
Z:\>ping ibm278
Pinging 1bm278.cs.technion.ac.1l [132.68.40.18] with 32 bytes of data:
Reply from 132.68.40.18: bytes=32 time<lms TTL=128
Z:\>arp -a
Internet Address  Physical Address  Type
132.68.40.18 00-11-25-4b-40-83  dynamic
132.68.43.254 00-11-88-48-74-36  dynamic
Z:\=pmng www.huji.ac.il
Pinging v-w2w7.cc.hujr.ac.1l [132.64.3.20] with 32 bytes of data:
Request timed out.
Z:\=ap -a
Internet Address  Physical Address  Type
132.68.40.18 00-11-25-4b-40-83  dynamic
132.68.43.254 00-11-88-48-74-36  dynamic
Z:\=arp -a
Internet Address ~ Physical Address  Type
132.68.43.254 00-11-88-48-74-36  dynamic
Z:\=ping 132.68.43.254
Pinging 132.68.43.254 with 32 bytes of data:
Reply from 132.68.43.254: bytes=32 time<1ms TTL=64

?ARP-71 N7202 "PWY 003 ANWRIA ping NTPE TR X

272202 MWL A00A KD WA ping NTPD TR .2

20NN 2197 12 AN ARP-1 nmps pa inanwn aana T

MR ping-2 WY 712 AW K2 PRI ping -2 wmaw TTL-n 7w .9

nN7w1 ping - NTIRS 17nnaw (11 ARP - n7202 '11'w'?7 nnta niwran ping -0 NTIRD X
v IP -0 namd ir) IP = 132.68.40.18 v MAC -n namd 1n1%7 ARP request nyTin
n720 n1TIY ARP reply -0 n7ap Wnx? ((DNS -7 nno Wnx? nn7annw ,ibm278 awnnn

.LAN mixa IP namoa harmw iy ,nrn nn7wiaw MAC -n namd nx 707 ARP -n
ARP request -0 nTipow (1" ARP -0 n7202 11'w'? nnna X7 nwn ping -0 NI A
AARP -n n720 nx na pTY7 MAC namd nntn X7 271 ,nNya X7 nd7nna nn7viv
-n yxia R IP -0 namow nirn'? n'713* ARP-request -0 nTIp97 Nniavfan 10Ine naron
n7w1 ARP-request mnw) n71wn 7w LAN mmixa nxyn1 n1'x IP = 132.64.3.20 ,ping
X'n NNX N'o .(n2iwn 7w LAN Inixa o'awnnn 737 van o1 Broadcast naimoy
NI'Yan NRYIND ,NN'R WPNYT IN9XN K7 NIRT 702 X8 LAN INIX2 NIRYN] [D NAIMdNY
JNYD nimiwp
N0 YD TV (11D NINNKN 1197 IT7 NINNKRND ping -0 NTIRS 2 nninwn ARP -h n7a0 .a
0TV n7200 e (1 nipan ARP -n nao
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127V NX TIM T2 2N 721,310 nInn My 0flon WY NNk AW RN TTL -0 e .71
- TNINY NTA NIV [IWKRIN ping -2 rnine TTL -n w07 naon 0% .1 -2 ninoY?
27U NIY 1901 1T NNy N71ann ping -0 NITIRON NNX 722Y NIF7 0710 NnXN ping

.D"pPNNN TNXR 722 MIw 19017 7NNk TTL -0 W IR ,0'aM

('ﬂ".{ TINW) R — 2nn B — w3 myxnRa 112 MNIa MDD DN W19wn N0 0awnn DwD ann

LANI LANTI LAN IIT
B R —
[ ] DHCP
— Server =
X D Y

DHCP 99101792 wanwa? 71 XM n1a1m IP n2no P a1 awnn .nwak X 2wnna R oo =0 jom
(orum%aa nwan onn ARw nx1) TP nana »wa nan 5y

2720 9w KR TR 721 MaoTva R-21 B-2 210030 mkan o nan

Y awnn bw IP-1 n2no nx vy X awnn Y awnn? UDP nvan mows qxin X awnn

=0 va7n 23 7707 2 MAC-7 N20wa MnwIw N2 23 IR NDMXAT 77207 MYXAKD 1NN

12207 DX P X707 K1 .0M0INT PR MIWan pon 1AW 12030 11300 27 mw

Packet MAC source MAC dest. addr. IP source IP dest. Packet Comment
No. addr. addr. addr. Type
1 MAC(x) | MAC(BroadCast) 0.0.0.0 | Broadcast DHCP
discover
Packet | MAC MAC dest. addr. IP source | IP dest. Packet Comment
No. source addr. addr. Type
addr.
1 MAC(X) MAC(BroadCast) | 0.0.0.0 Broadcast | DHCP Broadcast
discover on Lanl,
sent by X
2 MAC(X) MAC(BroadCast) | 0.0.0.0 Broadcast | DHCP Broadcast
discover on Lan2,
sent by B
3 MAC(D) MAC(BroadCast) | IP(D) Broadcast | DHCP Broadcast
offer on Lan2,
sent by D
4 MAC(D) MAC(BroadCast) | IP(D) Broadcast | DHCP Broadcast
offer on Lanl,
sent by B
5 MAC(X) MAC(BroadCast) | 0.0.0.0 Broadcast | DHCP Broadcast
request on Lanl,
sent by X
6 MAC(X) MAC(BroadCast) | 0.0.0.0 Broadcast | DHCP Broadcast
request on Lan2,
sent by B
7 MAC(D) MAC(BroadCast) | IP(D) Broadcast | DHCP ack | Broadcast
on Lan2,
sent by D
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8 MAC(D) MAC(BroadCast) IP(D) Broadcast | DHCP ack | Broadcast
on Lanl,
sent by B
9 MAC(X) MAC(BroadCast) ARP Broadcast
request on Lanl,
[IP(R)] sent by X
10 MAC(X) MAC(BroadCast) ARP Broadcast
request on Lan2,
[IP(R)] sent by B
11 MAC(R) MAC(X) ARP reply | Sent on
[MAC(R)] | Lan2, by R
12 MAC(R) MAC(X) ARP reply | Sent on
[MAC(R)] | Lanl, by B
13 MAC(X) MAC(R) IP(X) IP(Y) IP packet | Senton
[Data] Lani, by X
14 MAC(X) MAC(R) IP(X) IP(Y) IP packet | Senton
[Data] Lan2, by B
15 MAC(R) MAC(BroadCast) ARP Broadcast
request on Lan3,
[IP(Y)] sent by R
16 MAC(Y) MAC(R) ARP reply | Sent on
[MAC(Y)] | Lan3,byY
17 MAC(R) | MAC(Y) IP(X) IP(Y) IP packet | Senton
[Data] Lan3, by R
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