Universidade Federal

do Rio de Janeiro

Escola Politécnica

L-GAal .

aP"_1* : P ASal*LPJ S1 J1LhP

.1 _1.1lao0A _hl Aa

"2'M “/Q /2 * KTQb oB/ H* KBHQ

S'QD2iQ /2 :  /m 1%Q T 2b2Mi /Q Q *r
/2 1M;2M? "B /2 *QKTmi 1%2Q 2 AM7Q "t
/| 1b+QH SQHBIG+MB+ - IMBp2 ' bB/ /2
i2/Qb " 2]
M2+2bb€'BQb ~ Q#i2M1%Q /Q iQimHQ

/Q BQ/2C M2B Q- +QKQT

M?2B QX

P'B2Mi /Q 2b,

GmQb >2M B[m2 J +B2H EQbK HbFB *Q

_Q/'B:Q/2aQmx *QmiQ

BQ/2C M2B'Q
62p2 2B Q /2 kyR8



L-GAal. aP"_1* : P ASal*LPJ S1 J1LhP
.1 _1.1lao0A_hl Aa

"2'M /Q /2 * KTQb 0B/ H* KBHQ

S PCi1hP.1: .1 1%Pal"J1hA.P P*P_SP .P*1Lh1.P *|_aP

.1 1L:1L> _A .1 *PJSIh 1%P 1 AL6P_J 1%uP . 1a*PG SP@
GAhu*LA* . ILAol_aA. .161.1_ G .P _AP .1 C L1A_P *PJP
S hl .Pa _1ZIAaAhPa Ll*laa+s_APa S _ P"h1Li%P .P :_ |

.1 1L:1L>1A_P .1 *PJSIh 1%P 1 AL6P_J 1%P

miQ-,
"2°M /Q /2 * KTQb oB/ H* KBHQ
P'B2Mi /Q",
S'Q7X GmQb >2M ' B[m2 J +B2H EQbK HbFB -
*QQ ' B2Mi /Q7,
_Q/'B;Q/2a@Qmx *QmiQ- .Xa+X
1t KBM /Q"7,
STQ7X JB;m2H 1HB b JBi 2 * KTBbi - .Xa+
1t KBM /Q",

STQ7X S2/°Q " +OQMMQi 02HHQbQ- . X

~BQ/2C M2B'Q
62p2 2B Q /2 KyRS8

BB



*KBHQ-"2"M "/Q/2* KTQb oB/ H
ME€EHBb2 / aQ#'2+ *; /Q ASb2+ MQ
_2/2boB'im Bbf"2™"M "/Q/2* KTQb oB/
/12 C M2B"Q, I6_Cf1b+QH SQHBiG+MB7
so-eR TX, BHXc kN-d+KX
P'B2Mi /Q°2b, GmQb >2M°'B[m2 J +B2
~_Q/'B;Q/2a@Qmx *QmiQ
S'QD2iQ /2 " Im 1%Q I6_Cf 1b+QH
*m*bQ /2 1M;2M? "B /2 *QKTmi 1%£Q 2 A
_272° M+B b "B#HBQ; €}+ b, TX 8e@
RX oB'im HBx 1%.Q /2 _2/2b kX J T2

J T2 K2MiQ /2
H* KBHQX _B
+ - KyR8X

HEQbK HbFB *(

SQHBIO+MB +
M7Q K i%Q- kyl
8N X
K2MiQ /2 _2/2k

oB'im Bb jX aQ# 2+ *; /2 a2;m’> Mi 9X ASb2+ AX *Qt

GmQb >2M°'B[m2 J +B2H BMYBKXHbNWEBp2

"bB/ /2

62/2° H/Q BQ /2 C M2B Q- 1b+QH SQHBiG+MB+ - *m

1M;2M? "B /2 *QKTmi 1%Q 2 AM7Q K 113

QX AAAX hQim

BBB



.1.A* h¥_A

§ KBM? 7 KQHB X

Bp



_ .1*AJ1LhP

S'BK2B' K2Mi2- ;" /2iQ iQ/ KBM? 7 KQHB T2HQ BM+2M
2bT2+B H- Qb K2mb T Bb-1#B 2a2 :BQ-T2HQbmTQ i2- +QKT .
/m> Mi2 iQ/ KBM? pB/ X Qb K2mb B'K%Qb- S2/°Q 2 _2M iQ-
KBx /2X § KBM? M KQ  / - _ +?2H-[m2 K2 +QKTH2i 2K iQ/Qb (

Q STQ7X GmQb >2M 'B[m2 [m2 K2 Q' B2MiQm /2b/2 Q BMQ+BC
K2 72x +'2b+2° KmBiQ-i MiQ + /2KB+ K2Mi2 [m MiQ T2bbQ HK
_Q/'B;Q T2HQb p HBQbQb +QMb2H?Qb- bm;2bia2b 2 +Q  27a2b
i° # H?QX Qb T°Q72bbQ 2b JB;m2H 2 S2/°Q TQ  +2Bi 2K Q +(
/] KBM? # M+ 2t KBM /Q" X

iQ/Qb Qb K2mb KB:Qb T2HQ +QKT M?2B BbKQ 2 T2HQb #QM
2 BM/ b2 %Q pBpB/QbDmMiQbX Qb +QH2; b/Q: mTQ /2 h2H2B
T2H MMB%Q 2 T2HQ 2t+2H2Mi2 +QMpQpBQ MQ H #Q  i!I'BQ-iQ
2 /Bp2 iB/Q/2b2i  # H? "X

Qb T°Q72bbQ 2b/ 16_C T2H /2/B+ i%Q 2 2KT2M?Q 2K T 2b2
/| K2H?Q K M2B' TQbbQp2H- +QKT “iBH? M/Q b2mb T 2+BQbQ
M+B bX Qb7mM+BQM€ BQb/ mMBp2' bB/ /2 TQ b2 KQbi  “2K'
MQ i2M/BK2MiQ Qb HmMQbX

SQ }K- ;7 /2TQ iQ/Qb[m2 +QMi'B#mQ" K/B'2i QmBM/B 2i K
7Q K 1%QX 1bi2 i # H?2Q 0 mK 7Q'K /2 "2i'B#mB’ Q BMp2biBK
KBK /2TQbBi /QbX



_1alJpP

JmBiQ b2i2K/2# iB/Q +2°+ / im H "[mBi2im" / AMi2 " M2iX ¢
M H#mb+Qm K Mi2° "2/2 QK BbbBKTH2b 2 ;2M0° B+ TQbbQp2!
+2b+BK2MiQX LQ 2Mi MiQ- 2bb bBKTHB+B/ /2 BKT2/2[m2 ;" M
72Bi b MQ M9+H2Q / “2/2-b2M/Q pBbi im HK2Mi2 +QKQ mK HB
/| AMi2 M2iX .2bb 7Q K - b2 pBiQb /2 "2/2 +QK "2[mBbBiQb M¥%
K2Mi2 MQ T'QD2iQ / AMi2 "M2i- +QKQ b2;m" MI - [m HB/ /2 /2 b
i Kb2m /2b2MpQHpBK2MiQ /B}+mHi /QX L2bb2 +QMi2tiQ- T QT
im HBx 1%2Q /2 "2/2b i Kbm ;B/Q +QKQ Hi2'M iBp b~ ‘[mBi2im
[m2 /Bp2'b b "2/2b pB im Bb /BbiBMi b QT2 2K bQ#°2 mK K2bK
*QMim/Q- BM/ 2tBbi2K HBKBi 1a2b T ° /Q1%Q /2bb iG+MB+
IK /2bb b HBKBi 142b 2bi€ "2H +BQM / ©~ HQ+ 1%£Q /2 "2+m bQb
#2Qbm#bi® iQ7QbB+QX L HBi2  im> G TQbbQp2H 2M+QMi~ " p
T 'Q#H2K - +QM?2+B/Q +QKQ K T2 K2MiQ /2 “2/2b pB'im Bb-TQ"
bT2+iQb /2 b2;m> MI 2K b2mb Q#D2iBpQb-[m2 & mK "2[mBbBic
p2'b b THB+ 1a2bX 1bi2i> # H?Q [m MiB}+ bQ# 2+ *; /2 H;Q"
}JK /2 2KT 2;€@HQb 2K bQHmMI&a2b /2 K T2 K2MiQ /2 “2/2b pB inm
"2 HBx /Qb 2bim/Qb i2]"B+Qb 2 2tT2'BK2Mi Bb / bQ# 2+ ~; /2
THB+ M/Q Qb "2bmHi /Qb Q#iB/Qb 2K bBKmH ia2b /2 K T2 K2Mi
}K /2 Q#i2° "2bmHi /Qb bB;MB}+ iBpQb- 2bb b bBKmH 142b miBl!
HBbi bX SQ  }K- Qb "2bmHi /Qb /2 K T2 K2MiQ b Q T 2b2Mi /¢
BKTQ i*M+B /2 +QMbB/2" " i Bb bQ# 2+ "; b Q "2 HBx ~ Q K
pB'im Bbb2;m" bX

SHpP b@+? p2, oB'im HBx i%Q /2 2/2b-J T2 K2MiQ /2 _2/2I
+ " /2 a2;:m> Ml - ASb2+X

pB



"ah_ *h

Jm+?? b#22M /Bb+mbb2/ #Qmii?2 +m "2Mi AMi2 M2i "+?Bi2+
D2+ibQm;?iiQ F22T i?2 M2irQ'F b bBKTH2 M/ ;2M2°B+ b TQbb
; Qri?X >Qr2p2°-i?Bb bBKTHB+Biv T'2p2Mib K DQ™ +? M;2b BM
Bi Bb +m "2MiHv b22M b HBKBi iBQM iQ i?2 2pQHmMIiBQM Q7 i?
b2 'pB+2b rBi? "2[mB ' 2K2Mib MQi +QMbB/2 2/ BMBiB HHv BM i?
b2+m Biv- [m HBiv Q7 b2 pB+2 M/ KQ#BHBiv ? p2 i?2B" /2p2HCQC
+QMi2ti- T°"QTQb Hb "2H i2/iQ M2irQ"F pB im HBx iBQM ? p2 2K
i?72+m "2Mi "+?Bi2+im 2- HHQrBM; b2p2 H/Bz2 2MipB im HM
b K2T?vbB+ HBM7  bi'm+im 2X L2p2°i?2H2bb-i?2"2 "2 biBHH
Q7 i?Bb i2+?MB[m2 BMH ";2@b+ H2X PM2 Q7 i?2b2 HBKBi iBQN
+ iBOQM Q7 pB'im H M2irQ ' Fb QM i?2 T?vbB+ H bm#bi® i2X AM i?
iQ }M/ b2p2° H TT Q +?2b iQ i?Bb T'Q#H2K- FMQrM b pB'im H
#mi 72r +QMbB/2° b2+m Biv bT2+ib BM i?2B° Q#D2+iBp2b- r?E
7Q° K Mv TTHB+ iBQMbX h?Bb rQ F b22Fb iQ [m MiB7v i?2 Qp2
H;Q 'Bi?Kb BM Q /2  iQ mb2 i?2K BM pB'im H M2irQ F 2K#2//BM
#Qi?i?2Q 2iB+ H M/ 2tT2 ' BK2Mi Hbim/B2b Q7 ASb2+ H;Q Bi?kK
"2bmHib Q#i BM2/ "2 TTHB2/BM pB im HM2irQ F 2K#2//BM; bl
Q#i BM K2 MBM;7mH "2bmHib- i?2b2 bBKmH iBQMb mb2b "2 HB
i?72 2K#2//BM; "2bmHib "2 T°2b2Mi2/- /I2KQMbi® iBM; i?2 BKTQ"
bm+? Qp2°?2 /biQT2'7Q ' Ki?2 HHQ+ iBQM Q7 b2+m 2 pB im H

E2v@rQ /b, L2irQ FoB im HBx iBQM-0B im HL2irQ F 1K#2//B
ASDb2+X

pBB



aA:G a

j.la@ BTH2 . i 1M+ vTiBQM ai M/ °/

la @p M+2/ 1M+ vTiBQM ai M/ °/

> @mi?2MiB+ iBQM >2 /2°

ga @K xQM g2# a2 pB+2b

M @BT?2° "HQ+F *? BMBM;

*Sl @2Mi” HS Q+2bbBM; IMBI

1la@i 1M+ vTiBQM ai M/ 7/

las @M+ TbmH iBM; a2+m Biv S vHQ /

1h @ 1M+ KBM? /Q /2 h"€72;Q

h@ :2°/Q°/2h €72;0Q

>J * @> b?2/J2bb ;2 mMi?2MiB+ iBQM *Q/2

AL @Mi2 " M2i bbB;M2/ LmK#2 b mi?Q Biv

A*o @Mi2; Biv *?2+F o Hm2

Alh6AMi2 M2i 1M;BM22 BM; h bF 6Q +2

AGSAMi2;2° GBM2 " S'Q;  KKBM;

AMSA@®7 bi'm+im'2 S'QpB/2°

AS AMi2 M2i S°QiQ+QH

pBBB



ASb2AMI2 M2i STQiQ+QH a2+m Biv

AaSA@Mi2 M2i a2 pB+2 S QpB/2°

GL@Q+ H ‘2 L2irQ F

J.8 @2bb ;2@.B;2bi H;Q Bi?K 8

JASaJBHHBQMDb Q7 AMbi'm+iBQMb S2°

Jaa @ tBKmK a2;K2Mi aBx?2

LhS @2irQ ' F hBK2 S'QiQ+QH

SQSSABMi Q7 S'2b2M+2

ZQaZfZon HBiv Q7 a2 pB+2

_6* @2[m2bi 7Q  *QKK2Mib

h@ _2+2TiQ /2 h €72;Q

a @2+m 'Biv bbQ+B iBQM

a> @R®BmM 2> b? H;Q Bi?KR

aS @2 pB+2 S'QpB/2°

aSAa@+m Biv S = K2i2 AM/2t

aa> @+m 2 a?2HH

h*S @ MbKBbbBQM *QMi'QH S QiQ+QH

hhG @BK2 hQ GBp2

oLl @B im HL2irQ F 1K#2//BM;

Bt

a2+QM/



oSL @B im HS Bp i2L2irQ F

sJG @si2MbB#H2 J "FmT G M:m ;2



amK€ BQ

R AMi"Q/mi%Q R
RXR a2;m’> Mi 2K K#B2Mi2b oB im HBx /Qb X X X X X X X X
RXk P#D2iBpQb/Q S'QD2iQ X X X X X X X X X XjX X X X X
RXj P ; MBx i%Q /Q h2tiQ X X X X X X X X X X XjX X X X X

k *QM+2BiQb S'2HBKBM "2b 8
kKXR ASBMHZOM2i S'QiQ+QM aR+M BKivXx X X X X X X X
KXRXR “[mBi2im > /2a2:m MI X X X X X X XX X X X X

KXRXk JQ/Qb/2PT2 1£Q X X X X X X X X XRXK X X X X
kXk J T2 K2MiQ /2 _2/2b oB'im Bbh X X X X X X XRB X X X X
kKXkXR .2b+'Bi%Q /Q STQ#H2K X X X X X X XR® X X X X
kXkXk a2T "~ 1%Q /2 * KBM?Qb X X X X X X XR8 X X X X

i h" # H?Qb _2H +BQM /Qb Rd
jXR aQ#'2+ *; /QASH2+ X X X X X X X X X X XRdIX X X X >
jiXk J T2 K2MiQ /2 _2/2b oB’im Bba2:m b X X XR8 X X X X

9 SH i 7Q K /2 h2bi2b Ky
9XR SH i 7Q°K 0B im H X X X X X X X X X X X %yX X X X X
9XRXR *'B i%Q / b JE[MBM b oBim Bb +QK 0kRMi X X X
9XRXk S 'QpBbBQM K2MiQ +QK SmTT2i X X XX X X X X
9Xk SH i 7Q°K 6QbB+ X X X X X X X X X X X XReX X X X >

8 p HB 1%£Q 1tT2'BK2Mi H k3
8XR *QM};m > 1a2b /Q ASh2+ X X X X X X X X X XkX X X X X
8Xk aQ# 2+ "; /2 S Q+2bb K2MiQ X X X X X X XjX X X X X

tB



8XKkXR S Q+2/BK2MiQ :2° H X X X X X X X Xj¥X X X X X
8XkXk 1t2+mi%Q /Qb 1tT2'BK2MiQb X X X X pk X X X X X
8Xj aQ# 2+ *; /2" M/ S bb Mi2 X X X X X X X X X X X X X

e J T2 K2MiQ /2 _2/2b oB'im Bb a2;m" b 9k

eXR aBKmH /Q° @ G10AL X X X X X X X X X X X9K X X X X

eXk .2b+ Bi%Q /Q *2ME€BQ X X X X X X X X X X9 X X X X >
eXkXR am#bi> iQ 6QbB+Q X X X X X X X X X98 X X X X
eXkXk JQ/2HQb /2 .Bbi'B#mBi%Q /2 h K M?Q®982 S +Qi2
eXkXj _2[mBbBTa2b /2 2/2boB’im Bb X X X 88X X X X X

eXj :2° 1%Q /Qb K#B2Mi2b /2 _2/2b oB im Bb X @& X X X X
eXjXR K#B2Mi2b " b2 X X X X X X X X X X X®% X X X X |
eXjXk K#B2Mi2ba2;m Qb X X X X X X X X X9d X X X X

eX9 _2bmHi /Qb/QJ T2 K2MiQ X X X X X X X X9 X X X X

d *QM+Hmbaz2b 89
"B#HBQ; } 8e
JQ/2HQ h2|"B+Q / aQ# 2+ *; /Q ASb2+ ey

tBB



GBbi /2 6B;m Db

RXRK#B2Mi2 /2 pB im HBx 1"2Q /X2 "22IX X X X X X X X X

kXR 2/2 pB'im HT Bp / XJo¥LW X X X X X X X &K X X X
kXk* #21 H?Q X X X X X X X X X X X X XNX X X X
kXj* #21 H?2Qb 1XS X X X X X X X X X X X RyX X X

kX9 bbQ+B 1%Q /2 b2;m> Mi XaX X X X X X X XkX X X X
kX85 QiQ+QHQb >21aS MQb KQ/Qb i ' XMbXQXi2 X idMB§ X X X

kXeJ T2 K2MiQ /2 *2/2b pB im Bb 2K mK BXm#bi ' XiQX¥ QKR&Q X X X
kXdo Mi ;2Mb / b2T "~ 1%Q /2 + XBX?®bX X X X XRX¥ X X X

9XRSH i 7Q°K /2 i2%i2% X X X X X X X X X XRX X X X

8XR2M€ BQb /Qb 2tT2 'BK2MiQb T ° p HB i%Q/ bQ#JR+ ; /2T Q
8XKkS Q+2bbQ /2 K2/Bi%Q / bQ# 2+ *; /2 T Q+2bb BK2MKQ XQK ASh:
8XjaQ# 2+ *; /2T Q+2bb K2MiQ/m  Mi2 Q T'Q+2bbQ /2 + BTiQ;  }
QT'QIQ+QHXh®» X X X X X X X X X X K X X X
8X9L9K2 Q /2 T +Qi2b T'Q+2bb /Qb TQ b2XmM/Xb2K ABbX+ X X
8X8aQ# 2+ *; /2 T Q+2bb K2MiQ /m > Mi2 Q T'Q+2bbQ /2 /2b+ BTiQ
X M/IQ QT QiQ+QHQ MSX X X X X X X X Xjex X X X
8Xe_2bmHi /Qb /Qb 2tT2 BK2Mi®b XQKI.X X X X XdX X X X
8XdLtT2 ' BK2MiQ T ° K2/B  bQ# 2+ *; /2# M/ XQK A¥d2¢ X X »
8X3.i; K I.S T!b2M+ ThmH K2MiQXaX X X X XjNX X X X
8XNaQ# 2+ *; /2# KM/ X X X X X X X X X X 2yX X X X

eXRAMi2 7 +2 ;€}+ /Q B1XALX X X X X X X X9K X X X
eXkam#bi> iQ 7QbB+Q # b2 /Q M R/2XATX UXLSV X X9X X X X
eXj:2  1%Q /Qb [mBpQb /2 K#B2Mi2b X "X/2K pK iX BN X X X

tBBB



eXoh t /2 +2Bi 1%Q /Q K T2 K2MiQ X2 MBX/QX X X &y X X X
eX8ht /2 1iIBHBx I1%Q /Q K T2 K2MiQX "XHBx MQ X X &y X X X
eXeht /2 1iBHBx 1%Q TQ  _2[mBbBI%Q J T2/ /Q K K2&BRMiQ "2 HB
eXdo "B 1%Q/ ht /2 +2Bi 1¥%Q /2 +Q°/Q +QK + T +B/ /2 /2T °Q+2
K2MiQ /Qb MKlbX X X X X X X X X X X X8jX X X X

tBp



GBbi /2 h #2H b

kKXRS'QT B2/ /2b /2 mK +QKMMBX I%XQ K2; X X X X X X X
kXka2 'pBiQb /2 b2;m> MI 7Q°M2+B/Qb T2HQ®» TXQiX +fRHREb XQ XS b

OXRIE[MBM b/ TH i 7Q°K /2 i2Ki2K7QbB% X X X XdX X X >
8XRLM+?BK2MiQ T ° /B72°2Mi2b pXHQX2!X/2XJaX X X9RK X X X

eXR2IMBi%Q / p ABEHZHQ + bQ b2K XSB2+X X X X9& X X X
eXkS eK2i"Qb /2 b2;m> MI miBHBx /QX¥ MXbBEKnmXH X2Q93X X X >
eXjJOi'B+ b /2 /2b2KT2M?Q / bQHMIKQ X2 oL1X X X8KX X X X

tp



* TQimHQ R
AMi*Q/mi%Q

#mb+ TQ b2 pBiQb /2 2/2T2'bQM HBx /Qb- +QK "2[mBbBiQ
+B/Q KmBiQ MQb 9HiBKQb MQb (R)X LQ 2Mi MiQ- “[mBi2im’
T BpBH2:B 2bb i2M/ M+B X *QKQ AMi2 ' M2i 7QB T QD2i / +Qt
2 72i2°Q;2M2B/ /2 M + K/ /2°2/2 (k)-Q 2M+ KBM? K2MiQ /2 T
/| K2bK 7Q°K T /Bp2'bQbb2 pBiQb +QK 2[mBbBiQb/BbiBMiQ
K2Mi 1%2Q /2[m / /Qb K2bKQbX *QK BbbQ- T2b[mBb b "2H +BQI
/2 °2/2b i K; M? /Q # bi Mi2 /2bi [m2- TQBb 7Q " M2+2K Hi2 M il
im HX 1bb i0+MB+ T2 KBi2 [m2 /Bp2'b b 2/2b pB im Bb /BbiB
9MB+ BM7 2bi'mim> 7QbB+ X .2 +Q°/Q +QK *?2Qr/?m v 2 "Qmi
1%Q /2 "2/2b (0 /2}MB/ T2HQ /2b +QTH K2MiQ /Qb T TaBb /Qb S°
WMi2 M2i a2 pB+2@SAQBBA2 2K /QBb iBTQb /2 2MiB/ /2b BM/2T:
S 'Qp2/Q 2b /2 AM7 A7 nbiimm +Um 2 @ ANBEVER Qb S Qp2/Q 2b
a2 pBAQ YB+2 S Q@ RB/RBWX Pb AMSb b%Q 2bTQMb€pP2Bb TQ" /I
7 2bi'mim” 7QbB+ 2M[m MiQ Qb aSh +QMi i K '2+m bQb /Qb .
*2/2b pBim Bb [mM2 Q72 2+2K mK b2 pBiQ 2bT2+Q}+Q Qb mbme€

6B;m> RXR KQbi® mK K#B2Mi2 /2 pB im HBx 1%Q /2 “2/2b +¢(
pB'im Bb 2 BM7  2bi mim b 7QbB+ b BM/2T2M/2Mi2bX LQ 2t2K"
a2 'pBiQ- aSR 2 aSk- +QMi~ i K '2+m 'bQb /Qb S'Qp2/Q°2b /2 AM
AMSK- T 7Q°M2+2 mK b2 pBiQ 2bT2+Q}+Q T b2mb +HB2M
#Q° b “2/2b pB'im Bb 2bi2D KK T2 /b M BM7  2bi'mim° /Qb .
/IKBMBbi® 1%4Q /2bb b "2/2b b%Q 72Bi b T2HQ aS "2bTQMb€p2H)>



Provedor de
! Rede Virtual 2 C:VP Servieo 2
| ; ! (SP2)
: | | |
' :
i " ' i Provedor de
i - | : I Servieo 1
i ' i | RedeVirtual 1 | . (SP1)
! | | | |
| | I | |

® N— virtual

@ N— f'sico

O Estae<o final
— Enlace virtual
— Enlace f'sico

Provedor de Provedor de
cooo  [TTTL Infraestrutural  ooo Infraestrutura 2
U1 u2 (InP1) U3 (InP2)

6B;m’ RXRB2Mi2 /2 pB im HBx [%Q /2 “2/2bX /[ Ti /Q /2 (j)X

T2b "/ KTH THB+ #BHB/ /2- BM/ 2tBbi2K KmBiQb /2b }Qb 1
x 1%Q /2 °2/2bb2D pBEpP2H 2K H “: 2b+ H X IK/Qb ;" M/2b/2b }¢
QT Q#H2K +QM?2+B/Q +QKQ K T2 K2MiQm2H 222 bQ B Lk #24 @
/IBM@ oL1VX L2bb2 iBTQ /2 T 'Q#H2K - #mb+ @b2 KBMBKBx =~ [n
Q+BQbQb M BM7  2bi'mim° 7QbB+ T TQbbB#BHBi ° HOQ+
L HBi2  im' -0 TQbbQp2H 2M+QMi* “/Bp2'b b #Q'/ :2Mb Q T ¢
MB+ b /BbiBMi b27Q+ M/Q 2K Q#D2iBpQb 2bT2+Q@)+ QiBivQKQ [n
Q7 a2 ' @BZRaV- bT2+iQb 2+QM-KB+Qb 2b2;m" MI X

RXR a2;m’ MI 2K K#B2Mi2b oBim HBx /Q

1K mK K#B2Mi2 /2 pB im HBx 1%Q /2 2/2b-i MiQ Qb "Qi2 /Q 2
7QbB+Qb b%Q +QKT “iBH? /Qb TQ p€ B b 2/2b pB im BbX * bQ
[m /Q-mbm€ BQb /2 Qmi b 2/2bpB im BbTQ/2K + Tim" ~Qm id
mK /2i2°KBM / “2/2pB im H- +QKT QK2i2M/Q T QT B2/ /2b +QK
2 BMi2; B/ /2X

L2bb2 b2MiB/Q- + B ~ “2/2b pB im Bb i2M/2M/Q “2[mBbBiQb
7mM/ K2Mi HT ° /Bp2'b b THB+ i42bX LQ 2Mi MiQ- b2 pBiQb /:



}/2M+B HB/ /2- BKTA42K bQ#°2+ “; bi MIiQMQ T Q+2bb K2MiQ /Q
b2 +'BTiQ; 7 /Qb-[m MiQM miBHBx 1%Q / 2/2- pBbiQ [m2 Qkt
+ #21 H?QbX DbbBK- #Q'/ ;2Mb /2 0L1 [m2 +QMbB/2" K 2[mBbB
b2mb Q#D2iBpQb /2p2KH2p "2K+QMi i K#OK Qb mK2MiQb /Q +n
2/Q +QMbmKQ /2 # M/ + mb /QbTQ i BbbQ# 2+ ~: bX

RXk P#D2iBpQb /Q S'QD2iQ

1bi2 i # H?Q #mb+ [m MiB}+ ~ b bQ# 2+ *; b BKTQbi b TQ T
* Mi - miBHBx M/Q Qb "2bmHi /Qb T~ KQbi >~ Qb BKT +iQb + mt
MQK T2 K2MiQ /2 “2/2b pB im Bb 2K mK +2M€ BQ "2 HBbi X bbE
/QBb ;> M/2b Q#D2iBpQb- 2 HBx i%Q /2 mK ME€HBDb2 /2i H? /
"BiKQb /2 b2;m> Mi 2 2H #Q i%Q /2 mK bBKmH i%Q +QK +  +
S i2M/2° QT BK2B Q Q#D2iBpQ-b%Q miBHBx /Qb H;Q BiKC
2b+QH?B/Q TQ b2 KTH K2Mi2 miBHBx /QAMI 2/ )M BLM /(BN 2@
2°BM; h bF\6QZKInK MEHBb2 [m2 +QMbB/2° bQ#'2+ ; b /2T Q-
# M/ T bb Mi2X 1bb M€HBDb2 0 2 HBx / i MiQ /2 7Q K i2! B+
/2 KQ/2HQb K i2K€iB+Qb (9)- [m MiQ /2 7Q K 2tT2 'BK2Mi HX
K2Mi H 2MpQHp2 +'B i%Q /2 mK TH i 7Q K /2 i2bi2b 2 "2 HB
/2 2tT2 ' BK2MiQbX S ° p HB/ i%Q /2bb2b 2tT2 ' BK2MiQb- +QM7"
i2°B+Qb +QK Qb 2tT2 ' BK2Mi Bb 2 /2'Bp K@b2 +QM+Hmb&2bX

T "iB  /Qb "2bmHi /Qb /[mB'B/Qb M T 'BK2B  2i T - 2 HBx |
K T2 K2MiQ /2 “2/2b pB im Bb- p HB M/Q /B72 2MI /2/2b2KT2!
2B;MQ " "2[mBbBiQb/2b2;m"> Mi X 1bb bbBKmH 42b TQbbm2K
# b2/ bM MEHBb2 /2 /B72 2Mi2b /Bbi'B#mBi&a2b /2 i K M?Qb
iQTQHQ:B "2 HX .2bb 7Q°'K - Q b2;mM/Q ;> M/2 Q#D2iBpQ 0
i # H?Q +QK mK p HB 1%Q /Qb "2bmHi /Qb Q#iB/QbX

RXj P : MBx 1%Q /Q h2tiQ

1bi2 i # H?Q 2bi€ Q' ; MBx /Q/ b2:mBMi2 7Q K X Pb T'BM+BT
D2iQ b%Q T 2b2Mi /Qb MQ * TQimHQ kX L2H2 0 2tTHB+Bi /Q Q



i2im> /Q +QMDMMIiQ /2 T'QiQ+QHQb /2 b2;m > MI ASb2+- HOK ,
/20 H? | /1Q T Q#H2K /2 K T2 K2MiQ /2 “2/2b pB im BbX P * TQi
Qb i # H?Qb "2H +BQM /Qb- /BpB/B/Qb M b/m b : M/2b €2 b |
MEHBD2 / bQ# 2+ *: /Q ASb2+ 2 K T2 K2MiQ /2 “2/2b pB im Bb
i2bi2b miBHBx / bT ° [m MiB}+ ° bQ#'2+ *: /QASb2+b%Q T2
9- 2M[m MiQ b p HB 1&a42b 2tT2'BK2Mi Bb "2 HBx / b M2bb b TH
/ bMQ* TQIimMHQ 8X P* TQimHQ e miBHBx Qb p HQ 2b Q#iB/Qb |
T 2H #Q  i%Q /Q +2M€'BQ /2 K T2 K2MiQ 2- 2K b2;mB/ - T°
/Qb 2M+QMi* /QbX SQ  }K- Q * TQimHQ d +QM+HmMB Q i° # H?Q
i # H?Qb 7mim QbX



* TQIimHQ k
*QM+2BiQb S'2HBKBM “2b

L2bi2 + TQimHQ- b%Q T 2b2Mi /Qb Qb /2i H?2b /2 7TmMM+BQM |
+2BiQb "2H +BQM /Qb Q T Q#H2K /2 K T2 K2MiQ /2 “2/2b pB’i
7mM/ K2Mi Bb T~ Q 2Mi2M/BK2MiQ /Q T'QD2iQX

kKXR ASDAMI@ M2i ST QiQ+QH a2+m Biv

PASb2+ 0 mK +QMDmMMiQ /2 T°QiQ+QHQb /2biBM /Q T Qp2 b
+ 142b AS MQp2H /2 *2/2X am [mBi2im> T2 KBi2 Q 2bi #2H2+
MB+ 1%%Q b2;m" - [m2 +QMi +QK b T'QT'B2/ /2b /2 +QM}/2M+B
2 BMi2;"B/ /2-/2}MB/ b M h #2H kXRX HUOK /BbbQ- Q ASb2+ i
T°Qi2i%Q i [m2b /2 "2THIBI%R+EFR K2BQ /Q mbQ /2 M9K2 Qb
b2[m M+B (8)X

IK THB+ 1%Q # bi Mi2 +QKmK /Q ASb2+ 0 +'B 1%Q /2 “2/2b |
WB'im H S'Bp i2 @@RIcYLBEYX L2bb2 iBTQ /2 +2ME€'BQ- Q i'€72;0
p/ bdi> MbKBIiB/QT2H AMi2 ' M2i2-TQ i MiQ-0/2b2D€p2H [m=
T [m2b2i2M? +QM}/2M+B HB/ /2 /Qb / /QbX 6B;m" kXR B
1%QX LQ 2t2KTHQ- b%Q KQbi® /GQb H2/2b HRIEEF bV /
b2/2 2/ }HB H/2 mK 2KT'2b 2mK7mM+BQM€ BQ +QK +2bbQ
i° pdb/ AMiI2 "M2iX Pi'€72;Q MQBMi2'BQ /2+/ G LM®%QO+"
MiBHBXx @b2 + BTiQ;  } MQi'€72;Q 2MpB /Q i’ plib/ AMi2 M2i
i° MbT "2Mi2;Ti2H@bB[ M2 2t2+mi K T'QiQ+QHQb /Q ASb2+- + BTi



h #2H k3RQT'B2/ /2b /2 mK +QKmMB+ 12Q b2;m" X

S'QT B2/ /2 2b+ Bi%Q

AMi2: B/ /2 © > Mi2 [m2 Q +QMi29/Q / K2Mb :2K M%Q 7QB
i2° /Q 2K i'*MbBiQX

mi2MiB+ i%Q S2°KBi2 [m27QMi22/2biBMQ +QM} K2K B/2M
/2 b2m T " 2K mK +QKmMB+ 1%£QX

*QM}/2M+B HB/ /2 BTiQ; 7 K2Mb ;2K-7 x2M/Q +QK [m2 T2M

7QMi2 2 /2biBMQ b2D K+ T x2b /2i2° +2bbQ
i29/Q i° MbKBiB/QX

/2b+ BTiQ:" 7 M/Q T +Qi2b [m2 +B +mH K 2Mi“2 b G LbX P 7m\
T2M b " AMi2 M2i i K#OK TQ/2 b2 +QM2+i ~ "~ 0SL- 2t2+mi M/Q ¢
bm T !T'B K€[mMBM X

KXRXR ‘[mBi2im" /2 a2;m> MIi

‘[mBi2im> /2 b2;m> MI /Q ASb2+ 0 7Q 'K / # bB+ K2Mi2 TQ"
/2 b2:m> Mi -+ #2171 H?Q /2 mi2I @M B 4 LRQU® >2V 2 2M+ Tbhm@
H K2MiQ /2 / /Qb /2 b2A;M+¥ MdmH iBM; a2+m@B lvaSWHXQT/2H b
bbQ+B T42b /2 ba2mmMEiW bbQ@BaiBDMb

kKXRXRXR Pb S'QiQ+QHQb > 2 1asS

S "2 HBx " i'Q+ /2/i; KDbASb2+-mK/QbT QiQ+QHQb >
b2:mB/QX T BM+BT H/B72 2Mi 2Mi'2 Qb /QBb 2M+QMi" @b2 |
7Q°M2+2° +QM}/2M+B HB/ /2- HOK /2iQ/Qb Qb Qmi Qb b2 pBiQ
T2HQ >X Pb /2i H?2b /2bb2b T'QiQ+QHQb b%Q T 2b2Mi /Qb b

Pb b2 pBiQb /2 BMi2;"B/ /2 2 mi2MiB+ 1%Q- 7Q "M2+B/Qb T2H
# b2 /Qb 2K mK p HQ® p2'B}+ /IQ ARIBMRIV BP 22 @& oA HW2
+QKTmi /Q ;2" HK2Mi2 +QK Qb H;Q BiKQb >J *@J.8Qm >J *@a
b2b H;Q BiKQb-Q "2bmK® B?BZTiQgQ &30 JI2U ;2@.B;2bi H@



Caberalho| Cabe+alho| Carga cetil
P IPsec protegida

Sede
Cabeealho| Caberalho| Carga cetil
P IPsec protegida
Internet
pceblica
Gatewaycom |IPsed
Filial

Cabeealho| Caberalho| Carga oetil
IP IPsec protegida

Acesso
remoto

‘3

Notebookcom IPseq

6B;m° kXR2 pB'im HT'Bp/ UoSLVX / Ti/Q /2 (8)X



Q' Bi?XK@®@m a> a@Rm)'2 > b? H; @ Bit?BRIQ;” 7 /Q+QK mK +? p2/
mi2MiB+ 1%2Q +QM?2+B/ T2H b/m b T “i2b/ +QKmMB+ 1%Q b2;I
/2 mi2MiB+ 1%Q /2 K2KD2/2KR b ;2 mi2MiB+@BQMVR/2

LQ+ bQ/Q >-Q+€H+mMHQ /Q "2bmKQ + BTiQ; €}+Q 01 72BiQ b(
i ;7 K i° MbKBIiB/Q 2 bQ#2Q + #21 H?Q AS-2t+2im M/Q@b2 Qb
Kmi€p2Bb- + QK@ EXIRhGQUERp2O QK /2 p2 B422HF@XKbbBK-

Tib + BTiQ; } /Q 2bmHi /Q- ;2" @b2 Q A*o[m2d;m "/ /Q MQ
2MpB /Q T Q "2+2TiQ X P "2+2TiQ" 27 x Q +EH+mMHQ /Q "2bm
mi2MiB+ 1%Q T ° /2b+ 'BTiQ; 7 "Qp HQ T '2b2Mi2 MQ + #21 F
H/Q+QBM+B/B" +QK Q T '2b2Mi2 MQ + #2I H?Q >-Q T +Qi2 0 +
T +Qi2 0 °2+mb /Q-TQBb +QMbB/2° @b2 [m2 2H2 7QB KQ/B}+ /C
0 BMpEHB/ X

P+ #201 H?Q >- 2T 2b2Mi /Q M 6B;m" kXk- 0 BMb2 B/Q 2Mi 2
+ 9IBH/Q /i :° KX .2 +Q°/Q +QK _6* 9jyk (d)- 2bb2 + #2171 F
+ KTQb HBbi /Qb b2;mB X

C S !tBKQ * #21 H?QKXTQ /2 3 #Bib [m2 B/2MiB}+ Q iBTQ / + °
bm#b2[m2Mi2 Q + #27 H?Q >XLQ + bQ /2 mK T +Qi2 h*SfAS.
pHQ /2bb2 + KTQ b2 B e-[m2 0 Q MIK2 ' Q /2 B/2MiB}+ 1%4Q
2bT2+B}+ /Q T2IAMA2LMZi bbB;M2/ LmK#A2Xb mi?Q Biv

ChKM?2Q /Q * #21 H?Q*KTQ /2 3 #Bib [m2 2bT2+B}+ Qi K N
/Q + #2171 H?Q >X

C _2b2'p /@ KTQ /2 Re #Bib "2b2'p /IQb T >~ mbQ 7mim QX .2p
X2 QX

CPM/B+2 /2 S "+K2i'Qb /2 a2;a2+MIBIW S *~ K2i2  A@/2t
aSAV KTQ /2 jk #Bib mb /Q T2HQ “2+2TiQ T ° B/2MiB}+ ~ i
/2 b2;m> MI Ua VQT +Qi2 T2'i2M+2X 1bb2 +QM+2BiQ G /Bl
M a21%Q kXRXRXkX

CL9K2 ' Q /2 a2[m M*KTQ /2 jk #Bib [m2 TQbbmB mK +QMi /Q"
K2Mi /Q + / T +Qi2 2MpB /Q- 2pBi M/Q i [m2b /2 2T2iBi%:



Pr—ximo| Tamanho

Cabesalho| Cab. AH Reservado

SPI Security Parameter Indgx

Naemero de Sequencia

ICV (Integrity Check Value
(varitvel)

A
\

32 bits

6B;m > kXK2i H?Q >X / Ti /IQ /2 (e)X

CoHQ 02'B}+ /Q /2 AMi2;"B/ /2 KAR®NI2 i K M?Q p 'B€p2H
[mM2 +QMidK Q A*o miBHBx /Q T~ p2'B}+ ° BMi2;" B/ /2 2
/i:° KX .2p2b2 KO9HIBTHQ /2 jk #BibX

LQ T'QiQ+QHQ 1aS- Qb b2 pBiQb /2 BMi2; B/ /2 2 mi2MiB+ i
7Q°K b2K2H? Mi2 Q >XLQ2Mi MiQ-Q +€H+mHQ /Q "2bmKQ + B’
bQ#'2 + ; 9iBH/Q /i ; K i° MbKBiB/QX o0 H2 “2bb Hi > [m2 2
QT+BQM Bb- pBbiQ [m2 Q 1aS TQ/2 b2 miBHBXx /Q b2K Q + KTQ

*QKQ K2M+BQM /Q Mi2 'BQ K2Mi2- Q /B72 2M+B H /Q T QiQ+
+QM}/2M+B HB/ /2X S 7Q'M2+2" 2bb2 b2 pBiQ- miBHBx @b?2
+QM?22+B/ T2H b/m b T "i2bT "~ THB+ 1%£Q/2 H;Q BiKQb + B~
U/p M+2/ 1M+ vTiBQM@mMMLAIUIM+ vTiBQM &i-MQ# 2 + °;

9iBH /Q /i ;" K ASX .2bb 7Q'K - T2M b Q i MbKBbbQ 2 Q "2+
/2 i2° +2bbQ Q +QMi29/Q/ K2Mb ;2K-; > MiBM/Q +QM}/2M+B

.B72°2Mi2K2Mi2/Q >-[m22KT 2; T2M bmK + #21 H?Q T 2+2/
/JQ/i:° K-0Q1aS TQbbmB mK + #28H22T 2m0&KMi /Qb M 6B:m"
kXj- 2MpQHpP2M/Q + ; 9iBH/Q/ i ;" K ASX M HBb M/Q _6* 9]



SPI Security Parameter Index)

SPI Security Parameter Index) e

Ncemero de Sequencia

Carga cetil Protegida

) ) (varitvel)
Carga cetil Protegida
(varitvel)
Enchimento R
Enchimento (0-255 bytes) Tamanho | Pr—ximo
o i Enchim. | Cabesalh
(0-255 bytes) Tamanho | Pr—ximo i, |{ CEISED

Enchim. | Cabeealho'

_____

ICV (Integrity Check Value

32 bits (varitvel)
[] cabesalho
] Trailer 32 bits
UVa2KQ+ KTQ A*oX U#V *QK Q + KTQ A*oX

6B;m" kX#20 H?Qb 1aSX / Ti /Q /2 (e)X

[M2 Qb + KTQb aSA 2 L9K2 Q /2 a2[m M+B /Q + #21 H?Q 1aS b¥%
> T 2b2Mi /Qb Mi2 'BQ K2Mi2X SQ GK- Qb + KTQb HBbi /Qb b

C1IM+?BK2Mi®TQ /2i K M?Q p "B€p2H U/2y k88 #vi2bV [m2 t
T2 'KBiB® miBHBx 1%Q /2 H;Q BiKQb /2 + BTiQ;  } 2K #HQ
/ 1Qb /Q /i ;> K T  [m2b2D K KIHIBTHQb /Q i K M?Q /2 #H
T2HQ H:;:Q BiKQ + BTiQ; €}+QX

ChKM?Q/Q 1M+?BK2MDQ /2 3 #Bib [m2 BM/B+ Qi K M?2Q /C
+?2BK2MiQX

C S ItBKQ * #2] HIQbKQ T 'QT|bBiQ /Q >- TQ GK T2HQ 7 iQ /
/12TQBb / + °; 9iBH-2H2 TQMi T = i €bX

CoHQ 02'Bl}+ /Q /2 AMi2; B/ /2AKRHY Mi2 Q >- TQ 0K Q
+EH+MHQ /Q "2bmKQ +'BTiQ: €}+Q 0 72BiQ T2M bbQ#'2 +
i* MbKBiB/QX

*QKQ T BM+BT HmiBHBx 1%Q /Q ASb2+ad + B i%Q /Q oSLb-
HB/ /20 mK 7 iQ + QiB+Q-Q > + #Qmb2iQ'M M/Q TQm+Q mb
h #2H kXk 2bmK2 Qb b2 pBiQb/2b2;m  Mi [m2TQ/2Kb2 Q72
T 2b2Mi /QbX

Ry



h #2H KkXR pBiQb /2 b2:m> Mi 7Q'M2+B/Qb T2HQb T QiQ+QHQb /Q .
(N)X

a2 'pBIQ > laS Ub2K A*oV1laS U+QK A*oV

AMi2;"B/ /2 ! !
mi2MiB+ 1%Q ! !
*QM}/2M+B HB/ /2 ! !

S Qi2ixQ i [m2b
/2 "2T2iBi%Q

KXRXRXk bbQ+B 142b /2 a2;m" MI

PASb2+ TQ/2 b2  miBHBx /Q 2Mi“2 T "2b /i2 KE€pmBMMb-2T “2b /
mK i2r  mK K€[mBM X SQ 0K- Mi2b /2 BMB+B ° i"Q+ /2/ i ;
7QMi2 2 Q /2biBMQ /2p2K +QM?2+2° H:mK b BM7Q K i42b- +QK!
KQb [m2 b%Q miBHBx /Qb T 7Q M2+2  BMi2; B/ /2- mi2MiB+
"+QKmMMB+ 1%QX 1bb b BM7Q K 142b b%Q 2bT2+B}+ / b T2H b
Ua bV-[m2 TQ/2K b2  pBbi b +QKQ +QM2ta42b H!:B+ b M + K / /
td2b H!;B+ b b%Q mMMB/B 2+BQM Bb- Qm b2D - [m M/Q mK T /2
/ 1Qb T'Qi2;B/Qb-b%Q 7Q K / b/m bab-mK 2K+ / /B 21%QX

S 2b+H '2+2 i H+QM+2BiQ-Em ' Qb22 Qbb (8) T 2b2Mi K r
i%Q /2b2;m> Mi 2Mi“2 /QBb "Qi2 /Q 2b- _R 2 _k-[m2BMi2 +QM
RAkXReXRXyfk9 2 RdkXReXkXyfk9 miBHBx M/Q Q T'QiQ+QHQ 1
BHmMbi® Q +2M€°BQ 2K [m2bi% Q- MQ [m HQ 'Qi2 /Q° _RK MiOKE
“a - +QKQ,

CmKB/2MiB}+ /Q /2 jk #Bib T~ a U2bb2 B/2MiB}+ /Q 0 Q a

a21%Q kKXRXRXRVc

C Q'B:2K UKyyXRe3XRXRyyV 2 Q /2biBMQ URNjXe3XkXKkjV /

CQiBTQ /2 + BTiQ;  } miBHBXx /Q T T Qp2 +QM}/2M+B HB/

RR



SA

@@ = \ / %@

172.16.1.0/24 200.168.1.100 193.68.2.23 172.16.2.0/24

6B:m° kX¥®Q+B 1%£Q /2b2:m  Mi Ua VX / Ti /Q /2 (8)X

C +? p2/2+'BTiQ;  } c
CQiBTQ/2p2'B}+ 12Q /2 BMi2;'B/ /2c

C +? p2/2 mi2MiB+ 1%£QX

bbBK-iQ/ p2x [m2 Q "Qi2 /Q° R T 2+Bb +QMbi mB  mK /i ;
2M+ KBM? TQ 2bb a -2H2 +2bb 2bb bBM7Q 'K ia2bT * /2i2°
Q/i ;" KX .27Q°K b2K2H? Mi2-Q "Qi2 /Q° _k K MidK b K2bK b
[M2b%Q miBHBx / bT ~ p2°'B}+ ° BMi2;"B/ /2- mi2MiB+ ~2/2b+
/2bb a X

KXRXKk JQ/Qb /2 PT2 i%Q

hMiQQT QiQ+QHQ >[m MiQ Q 1aS TQbbm2K /QBb KQ/Qb /2
i MbTQi2 2 i9M2HX .2 +Q°/Q +QK ai HHBM;b (N)- Q KQ/Q i N\
MiBHBx /QT ° +QM2ta2b}K@ @}K-TQBb T2M b + *; 9iBH/Q/
bmH / T2HQb + KTQb /2b2;m> Mi X CEQ KQ/Q i9M2H 0 miBHBX
. i2r vhiBTB+ K2Mi2 T > 7Q 'K i%Q /2 2/2bpB'im BbT'Bp / b-1
Q'B;BM HBMi2B Q- +'2b+B/Q /Qb + KTQb/2b2:m  Mi -02M+ T
12 MmKMQpQ /i ;" K ASX 6B;m" kX8 /B72°'2M+B Qb T QiQ+QHC
KQ/Qb /2 QT2 i%Q- KQbi° M/IQ Q 7Q K iQ /Qb /i ;" K bb2;m Qt
+'BTiQ; } 2 mi2MiB+ 1%Q 2K + / bBim 1% QX

Rk



O Datagrama IP original

O Protocolo AH

O Protocolo ESP

Carga cetil Cabeealho Caberalho

9 TCP IP Original

Carga cetil Cabe-alho Cabe-alho Cabe-alho
9 TCP AH IP Original

Autenticado (exceto os campos muttveis do cabeealho IP original)

ESP Caraa cetil Cabesalho | Cab.| Cabeealho
trl g TCP ESP| IP Original
' Criptografado '
ESP | ESP Caraa cetil Cabeealho | Cab.| Cabeealho
icv |t 9 TCP ESP| IP Original
I |
' Criptografado '
| |
' Autenticado '
UVJQ/Qh MbTQ i2X
Carga cetil Cabe+alho Cabeealho Cabeealho Cabeealho
9 TCP IP Original AH IP Novo

Autenticado (exceto os campos muttveis do cabeealho IP novo)

ESP Carga cetil Cabeealho Cabesalho | Cab.| Cabeealho
trl g TCP IP Original | ESP|  IP Novo
' Criptografado '
ESP | ESP Carga cetil Cabeealho Cabeesalho | Cab.| Cabeealho
icv | wl 9 TCP IP Original | ESP|  IP Novo
' Criptografado '
' Autenticado '
U#V JQ/Q h9M2HX
6B:m° kX8iQ+QHQb >21aS MQb KQ/Qb i MbTQ i2 2 i9M2HX / T

R



kXk J T2 K2MiQ /2 _2/2b oB im Bb

*QM7Q K2 /Bb+miB/Q MQ * TQimHQ R- pB'im HBx 1%Q /2 "2/2
K Bb T'QKBbbQ b T > +QMiQ'M " Qb T Q#H2K b/ AMi2 M2i im
2tTHQ ™ mK /Qb ;> M/2b /2b }Qb 2K "2H 1%2Q K#B2Mi2b /2 pB ir
QT Q#H2K /2 HQ+ 1%Q /2 "2+m bQbX bbBK-2bi b271%Q #mb+
T 2b2Mi "mK T QTQbi T ~2tB#BHBx ' b TQbbQp2Bb bQHmMI

kXKXR .2b+'Bi%Q /Q S Q#H2K

PT Q#H2K +QM?2+B/Q +QKQ K T2 K2mBQih2 H2L2br®B Fi K& U
#2//B@®;0L1V i2K }M HB/ /2 /2 K T2 > "2/2b pB im Bb 2K mK bm;
/2 7Q K 2}+B2Mi2 2 +QK HiQ /2b2KT2M?Q- b2M/Q pBbiQ +QKQ
HQ+ 1%Q /2 2+m bQb MQ +QMi2tiQ /2 pB im HBx 1%Q /2 2/2b (F
p2°b b #Q'/ ;2Mb M HBi2  im" - +QK/B72 2Mi2b +QMbB/2" 142b
2bi> i0;B b/2 QiBKBx D QKREBOEF?2H2Mi K mK T2b[mBb [m2 bBNM
b T°"BM+BT Bb #Q'/ ;2Mb 2tBbi2Mi2b- + i2;Q°Bx / b T 7 +BH
+/ p B Mi2 /Q T Q#H2K X

7Q KmH 1% Q /2 mK T"Q#H2K /2 0L1TQ/2 +QMbB/2" " /B72 2N
[42bX LQ 2Mi MiQ- b K Bb +QKmMb 2bi%sQ "2H +BQM / b " # M/
/2 T°Q+2bb K2MiQX “2bi'Bi%Q /2 # M/ T bb Mi2 2pBi [m2 mK
K T2 /Q 2K mK + KBM?Q /Q bm#bi’ iQ 7QbB+Q +QK 2MH +2b b in
/2 T°Q+2bb K2MiQ 2pBi [m2 mK M! pB im H b2D HQ+ /Q 2K mK
*SIM%Qa+ T x/22M+ KBM? ~T +Qi2b M it "2[mBbBi / X

*QKQ MK bQHmMIi%Q /20L1/2p2K T2 Qb 2+m bQb pB im Bb i
2K 2MH +2b /Q bm#bi’ iQ 7QbB+Q- 0 +QKmMK [m2 Q T'Q#H2K b2l
T bX L2bb2b + bQb- T'BK2B' 2i T 0 QK T2 K2MiQ /Qb M!b pBi
2K [m Bb M{b 7QbB+Qb Qb Mjb pB im Bb b2 % Q K T2 /QbX b2;
K2MiQ /Qb 2MH +2b pBim Bb-M [m HQb 2MH +2b pB im Bb [m2
bkQ K T2 /Qb 2K + KBM?Qb /Q bm#bi® iQ 7QbB+QX .B72 2Mi2b
TQ/2K b2  mb /Qb 2K + / 2i T /Q T'Q#H2K 2- T2b /2 b2 2K 2
/2Mi2b- 2tBbi2K /Bp2'b b #Q"/ ;2Mb [m2 #mb+ K +QQ /2ME€@H
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Requisis<o 2 Requisie<o 3

n Capacidade dos Enlaces

Capacidade dos N—s

6B;m" kX&2 K2MiQ /2 2/2b pB im Bb 2K mK bm#bi> iQ 7QbB+QX
/2 (RR)X

6B;m"° kXe KQbi® MK 2t2KTHQ #€bB+Q /2 K T2 K2MiQX L2H -
bm#bi” iQ 7QbB+Q +QK + T +B/ /2b /2}MB/ b "2+2#2 i b "2[mBb
+QKbm b 2bT2+iBp b/2K M/ bX I[iBHBx M/Q H;mK H;Q BiKQ /z
R2kb¥%QK T2/ bMQbm#bi® iQX SQ 'GK- 2[mBbBI%Q j T 2b
M%Q TQ/2K b2 i2M/B/ b TQ  2bb2 H;Q'BiKQ 2-TQ'i MiQ-0 2+

kXkXk a2T > i%Q /2 * KBM?Qb

_2bi'BM;B" + / 2MH +2 pB'im H T2M b mK + KBM?Q MQ bm#
[m2 2i T /2K T2 K2MiQ /2 2MH +2b pBim Bb b2D +QKTmi +B(
ULS@/B7Q+BHV (RR)X{ HPRRALD@ T2 K bQHmMia2b T ° T ' QKQp:

R8



n Capacidade dos Enlaces

Capacidade dos N—s

6B;m" k&XMi :2Mb/ b2T > 1%Q /2 + KBM?QbX / Ti /Q /2 (RR)X

~2tB#BHBxX 1%Q MQ bm#bi’  iQ 7QbB+Q- }K/2 T2 KBiB" H:Q Bil
bBKTH2b 2 mK miBHBx 1% Q K Bb 2}+B2Mi2 /Qb "2+m bQbX

IK / b T°'QTQbi bd b2T " 1%Q Mi? KBMRIQBMMI[m H 2MH +2b
pB im Bb TQ/2K b2 7" ;K2Mi /Qb TQ  K9HIBTHQb + KBM?Qb /Q |
7Q K - "2/mx@b2 Q T'Q#H2K Q'B;BM H Q T Q#H2K /2 ~mtQ 2k
T Q/MiQMWIB+QKKQ/Biv ~O(RRR#HR2K TQ/2 b2> "2bQHpB/Q 2K
TQHBMQKB H (RR)X LQ 2t2KTHQ Mi2°'BQ  U6B;m > kXeV- i2'+
/[2pB/Q 7 Hi /2 2+m bQbX LQ 2Mi MiQ- bbmKBM/QbmTQi2 " b

“2[mBbBi%Q O +2Bi - +QM7Q K2 TQ/2 b2 p2'B}+ /QM 6B;m’

. /Q Q 2tTQbiQ- 0 TQbbQp2H }'K ~[m2 b2T " i%Q /2 + KBM?
MiBHBx [%Q K Bb2}+B2Mi2/ “2/2X T Qp2Bi M/Q T2[m2MQb “2b
iQ°'M + T x/2 +2Bi K Bb '2[mBbBi&2b /2 "2/2b pB im BbX .Q T¢

"2/2 T°2+Bb b2 + T x /2 7 x2° "Qi2 K2MiQ T®mMKIBIBIPHQbD +
T [m22bb2 2+m'bQ b2D BKTH2K2Mi /QX



* TQIimHQ j
h # H?Qb 2H +BQM /Qb

1bi2 + TQimMHQ T 2b2Mi i # H?Qb [m2 TQbbm2K 2H 1%Q +Q
PB/QX G /BpB/B/Q 2K /m b b2ia2b- T BK2B' +QK i # H?Qb 2
/| bQ# 2+ ; /Q ASb2+2 b2;mM/ +QKi # H?Qb /2K T2 K2MiQ |
[mM2 +QMbB/2° KT QT B2/ /2b/2b2;m  MI X

iXR aQ# 2+ “: /Q ASb2+

1K (9)- s2M2FBbX 2b2Mi K mK p HB 1%Q / bQ# 2+ *; /Q ASb
/Bb+miB  bm pB #BHB/ /2 2K /IBbTQbBiBpQb TQ i€i2BbX L2bb:
b bQ# 2+ “; b /Q ASb2+- 2K i2°'KQb /2 T’ Q+2bb K2MiQ 2 +QMb
HBx M/Q mK bd'B2 /2 H;Q BiKQb +'BTiQ; €}+Qb- +QKQ .la-
>)] *@a> @RX ME€HBb2- 72Bi /2 K M2B" i2!"B+ - [m MiB}+ Q
fa2b #€bB+ b M2+2bb€'B b T ~ 2t2+mi%Q /2 + / H;Q'BiKQ 2Q:
+ KTQb 2ti> b/2b2;m> M BMb2'B/QbX *QK BbbQ- "2 HBx K@b?2
[m2 bQ# 2+ *; BKTQbi T2HQ ASb2+ mb M/Q 2b[m2K b/2b2;m"
+QKQ j.1a 2 la +QK +? p2b /2 RNk Qm k8e #Bib- 0 +QMbB/2 €p.:
iBpQb K!p2Bb KQ/2H /QbX /B+BQM M/Q b2 pBiQb /2 mi2MiB+
> *@J.80Qm >J *@a> @R-2bb bQ# 2+ °; mK2Mi X

1K (Rj)- _ QM MX<#0K M HBb K Qb BKT +iQb /2T Q+2bb K2MiQ
/2 # M/ + mb /Qb T2HQ mbQ /Q ASb2+X LQ 2Mi MiQ- Q 2bim/Q
2tT2 ' BK2Mi H 2 b%Q +QMbB/2° /Qb T2M b Qb H:Q 'BiKQb 1a

Rd



“2bmHi /Qb “2p2H K K2bK +QM+HmMb%Q- BM/B+ M/Q [m2 bQ
mbQ /Q ASb2+ M%Q 0 /2bT 2xQp2HX

jJ Xk J T2 K2MiQ /2 2/2b oB'im Bb a2;m b

6Bb+22 HORY) +QMi2tim HBx K BKTQ'ieM+B / pB'im HBx i%
bmT2  ° b HBKBi 142b/ AMi2 M2i im H2 }'K K[m2 THB+ (%
/2T2M/2 /2 H;Q BiKQb /2 oL1X *QK BbbQ- @ "2 HBx / mK 2ti2
2tTQ  Q 2bi /Q im H/ bT2b[mBb b 2H +BQM / b " oL1X .B72 2N
i0;B b- KGi'B+ b2 T «K2i'Qb miBHBx /Qb T2HQb H;Q BiKQb /2
MQ 2bim/QX bbBK-# b2 /Q 2K mK 2b[m2K /2 +H bbB}+ i%Q /2
T2HQb miQ 2b-a T 2b2Mi / mK i tQMQKB / b im Bb #Q'/ ;2N
/2 oL1- #2K +QKQ T'QTQbi b T Q p MiQ/ €2 X 1bb b T'QTQb
2K i b :;'mTQb, 2H #Q 1% Q /2 H:Q BiKQb /Bbi'B#mQ/Qb- QiBt
iBpQb 2 + B i%Q /2 H;Q BiKQb T K#B2Mi2b /2 “2/2b 2bT2+Q
T°QTQbi b "2H +BQM / b " QiBKBx 1% Q /2 MQpQb Q#D2iBpQb- 0
/| T2b[mBb /2 H;Q BiKQb[m2 +QMbB/2 KT “+K2i'Qb/2b2;m" N

Pi* # H?Q /22ivB{R) T'QT4a2 mK KQ/2HQ /2 oL1 [m2- HOK /2 Qil
MiBHBXx 1%2Q /Qb "2+m bQb/ “2/2-b iBb7 x "2[mBbBiQb /2 b2;m"
7Q0B KQ/2H / miBHBx M/Q T'Q;" KAMIQHBBBMBME: KKBM;
@ AGSV 2 +QMbB/2° “2bi'Bia2b /2 T°Q+2bb K2MiQ- K2K!"B - H
/2 b2;m> MI X Pb "2[mBbBiQb /2 b2;m> MI pBb K T 'Qp2' mK /2i
+QM}/2M+B HB/ /2 T ° b +QKmMB+ 142b / "2/2 pB'im HX 1tBlI
MQpP2Bb /2 +QM}/2M+B HB/ /2, +' BTiQ;  } 1K@ @}K-+'BTiQ;" }
bQ# 2TQbBI%Q /2 2/2bX LQ T'BK2B ' Q MQp2H- T2M b Qb M!b pE
b2 K T2 /Qb 2K "Qi2 /Q 2b + T x2b /2 + BTiQ; 7 2 /2b+ BTic
2t2+mi M/ Q MK +QMDMMIiQ /2 T QiQ+QHQb +QKQ ASb2+X LQ b2
pB'im Bb /2p2K b2 K T2 /Qb 2K "Qi2 /Q°2b [m2 TQbbm2K 2bb
JK- MQ i2°+2B Q MQp2H 0 TQbbQp2H “2[mBbBi " mK 2/2 pB’ir
2H2K2MiQb 7QbB+Qb +QK Qmi~ "2/2 pB'im H2bT2+Q}+ X
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bbBK- T 'iB°/ M€HBb2/ HBi2 im° bQ# 2 oLl1l- +QM+HMB:
H:Q BiKQb /2 K T2 K2MiQ /2 “2/2b pB im Bb +QMbB/2° M/Q T
0 # bi Mi2 TTQKBbbQ X P i 2iHA®R)Y2p"Mb M2bb HBM? - TQ 0K
bQ# 2+ : b /2b2:m> Mi M%Q b%Q +QMbB/2" / bX *QK BbbQ- 2
T2b[mBb b "2H +BQM / b " bQ# 2+ *; /Q ASb2+ +QK Q K T2 K2M
[m MiB}+ M/Q Qb BKT +iQb + mb /Qb TQ  H:Q BiKQb + BTiQ; €)
#H2K X .2bb 7Q°K -b%Q 7Q M2+B/ b # b2b T 2H #Q  i%Q /2
oL1[m2 +QMbB/2° K '2[mBbBiQb/2b2;m > MI - +QMi'B#mBM/Q T
/| €2 X

RN



*TQIMHQ 9
SH i 7Q K /2 h2bi2b

1bi2 + TQIiMHQ /2b+'2p2 TH i 7Q K /2 i2bi2b miBHBx / T °
+ . /Q ASb2+X AMB+B HK2Mi2- 7QB miBHBx / mK TH i 7Q K
Q ASb2+X T “iB  /2bb2b i2bi2b-2H #Q°Qm@b2 TH i 7Q K 7QI

O9XR SH i1 7Q K oB im H

2H #Q  1%Q /2 mK K#B2Mi2 /2 i2bi2b pB im HBx /Q 7Q M2+
+QM/mi%Q /2 2tT2 BK2MiQb 2K "2/2b /2 +QKTmi /Q 2bX 1K mK
pB/ K2Mi2 2H #Q  /Q- 0 TQbbQp2H BMbi M+B - "2KQp2 2 +QM}
/2 7Q K “€TB/ 2 miQK iBx / -7 +BHBi M/Q Q TH M2D K2MiQ /Q
/IBbbQ- mK +2M€ BQ pB im HTQ/2 b2 R ARHKR MBI} /@ T Q K@ Br# BQ-b
T2b[mBb /Q 2b 2T Q/mx K Qb 2tT2 ' BK2MiQb +QM/mxB/QbX

L2bi2 T°'QD2iQ- 2H #Q  1%Q/ TH i 7Q K /2 i2bi2b pB im H 7
ieM+B T ° 2tT2 'BK2Mi i%Q /2 /B72 2Mi2b BKTH2K2Mi i42b /Q .
+2M€'BQ 2 i2bi2b /2 +QM};m" 142b /Q ASb2+X P +2M€ BQ BHm
BKTH2K2Mi /Q miBHBx M/Q Q o ;> Mi (R9) T +'B i%Q / b K€J
SMTT2i (R8) T T QpBbBQM K2MiQX h Bb 72 " K2Mi b2 T Q+21
a2142b 9XRXR 2 9XRXk- "2bT2+iBp K2Mi2X

R TH i 7Q°K pB'imH +'B/ T  2bi2 T'QD2iQ?i2DbEfIBHIPAMROPQRHKT2K
#2°M “/Q+ KBHQfBTb2+@pB imX@2MpB QMK2Mi

ky



Alice: Bob:

Interface 0: 10.1.0.10 Interface 0: 10.2.0.10
GatewayMoon: GatewaySun:
Interface 0: 10.1.0.1 Interface 0: 10.2.0.1
Interface 1: 192.168.0.1 Interface 1: 192.168.0.2
/ \
eth0 ethO ethl ethl ‘O\x eth0 ethO ‘0\~
X X
(GT) (ET) (ET)K»/ (RT)=
10.1.0.0/16 192.168.0.0/24 10.2.0.0/16
Rede 1 Rede 2

6B;m" 9XHR,j 7Q 'K /2 i2bi2bX

*QKQ KQbi~ 6B;m° 9XR-Q +2M€'BQ 0 +QKTQbhiQ @Q [m i Q
i2r vAhSb2+ 2 /QBb +HB2Mi2bX IK/Qb +HB2Mi2b im +QKQ :2° /(
2M[m MiQ Q Qmi"Q im +QKQ _2+2TiQ /2 hif7 BRQUKhW X Pb /Q
bbQ+B Ta2b /2 b2;m> MI Ua bV- BMi2 +QM2+i M/Q b “2/2b RyX
/12 7TQ°K b2;m” -2 im M/Q +QKQ 1M+ KBM? /Q°2b /2 h'€72;Q L
i~ 72; IQb 2Mi*2 2H bX

O9XRXR *'B 1%Q/ b JE[MBM boB'im Bb +QK o ;° Mi

Po; " MidmK 72 K2Mi /2biBM / " +'B 1%£Q /2 K#B2Mi2b pB"
bBbi2Mi2b- TQ i€i2Bb 2 7 +BHK2Mi2 +QM};m €p2BbX am b K€
+'B / b+QK/Bp2'bQb T°Qp2/Q 2b- +QKQ &BXOM H2@tadJB'@ 2
+2h gaVX P T'QpBbBQM K2MiQ / b KE[MBM b- BbiQ 0- BMbi H |
T°Q:" K b-TQ/2 b2 2 HBxbHQBBPRMHH/®m 72°° K2Mi b 2bT2+B H
2K ;2°2M+B K2MiQ /2 +QM};m’ 1%Q- +QKQ *?227 Qm SmTT2i (R9)

}K /2 2t2KTHB}+ ° b 7 +BHB/ /2b Q72 °2+B/ b T2H 72" K2Mi
2MmK2" mK bd B2 /2 iBpB/ /2b [m2 b¥%Q "2 HBx / b +QK 2t2-
#E€EbB+Q / 72 pKi2MMi-idTa2Q 2H b,

kR



/ b2 BMB+B HBx / bX LQ 2Mi MiQ- T °

C+ B i%Q/2KE[MBM b pBim Bb T "iB /Q bBbi2K

QT2 +BQ

CKQ/B}+ i%Q/ b T QT B2/ /2b 7QbB+ b/ b KE[(MBM b pB im E

MO9K2 ' Q /2 *Slbc

C+QM};m  1%Q/ bBMi2 7 +2b/2°2/2T > T2'KBiB  Q +2bbQ "t
/ T !T'B KE[MBM 7QDbB+ -/2Qmi'Q /BbTQbBiBpQ M K2bK

/12 Qmi°- K€[mBM pB'im Hc

C 2bi #2H2+BK2MiQ /2 /B 2i!"BQb +QKT "iBH? /Qb-

T [m2b2

“[mMBpQb / T !T'B KE[MBM 7QbB+ 2i2° b KQ/B}+ ia2b 2t

KE[mMBM b pB'im Bbc
CBMB+B HBx 1%2Q / b KE[mBM b pB'im Bbc

C/2}MBi%DQYRIM /KR KE[MBM b pB im Bb- pBbiQ [m?2
T2M/2K /2bb T QT B2/ /2¢

KmBi b Tt

C 2 HBx i%Q /Q T'QpBbBQM K2 M+QBBHEHMHBMN pBHMI%LQ /2 ;!
"2M+B K2MiQ /2 +QM}:m" [42b- +QKQ Q *?227 2 Q SmTT2iX

T'b 2t2+mi%Q /Q +QK M/Q- b KE[mBM b pB im Bb

2b+'2p2° mK /2b+'Bi1%Q / b KE[mBM b pB'im Bb- 2bT
KOiQ/Q /2 T'QpBbBQM K2MiQ b2  miBHBx /QX 1bb
I2MQKBM /QMi}HR22KTHB}+ /Q b2;mB +QKQ +}/B;Q miBHBXx /Q
IQ +2M€° BQ 2K [m2bi%QX

o :_

Lh6AG1n SAndlkhAPL

7 MEQM7B;m2ULh6AG1INn SAN/IQ WARMYB ;
O Ib2 P77B+B H I#mMim a2 p2 R9Xy9 Gha Uh mb
+QMHBK#QE Im#mMimfi mbive9]

O :i2r v ?2Qbib
LKQQMmM +?2nrBi?nBMY2 +?BM2- BM/2t
+QMHBKI27BM2 K +PBMA2r vn+Q M« B;

k k

2bi%Q /2ptk

[M2 Q +QK M/Q b2D #2K¢(

2+B}+ M/Q
/2b+ Bi%Q

iv h ?2°V #r



Ry

RR

Rk

Rj

R9

R8

Rd

R3

RN

ky

kR

kk

Kj

k9

k8

;i2r vn+QNMEB2QbiM KK +?BM2

pi2r vn+QMIBM2irQ  F "Bp i2nM2irQ " F
,BT4=]RYEBM/2Y R Xy XR]
,M2iK bBIFF1k88Xk88XyXy]
pB im H#QtnnBMiM2 i

;i2r vn+QMIBM2irQ  F " Bp i2nM2irQ " F
,BT4=]RNkXReGEBM{2YR |-

JM2iK bBIE]k88Xk88Xk88XYy]

pB im H#QtnnBMnM2i
;i2r vN+QN@IBT, " QpBbBOQMI T2IQo mTPRI
TMTTRIMB72bin2BHR2r vXTT]
2M/
2M/
2M/

O *HB2Mi ?Qbib
(, HB+2#Q#2 +?nrBi?nBMY2 +?BM2- BM/2t
+QMEBKI27BM2 K +PBMHB2Min+@M7B;
+HB2Min+&M78biM KK +?BM?2
+HB2Min+RpMWRjrQ F Bp i2nM2irQ " F
,BT4A=]RYEBM/2YR Xy XRY]
,M2iK bIE]k88Xk88XyXy]
pB im H#QtnnBMnM2i
+HB2Min+QMTBQpBbBQMI T2iQo@ mT PRI
TMTTXRIiMB72binZ2BHR2B2MIXTT]
2M/
2M/
2M/
2M/

/

T2b “/Q +!/B:Q b2  2b+"BiQ 2K _m#v- M%Q G0 M2+2bb€ BQ mK +
HBM;m ;2K T 7 x2° /2b+ 'Bi%Q /2 mK K#B2Mi2 pB'im H-p

K]




/Q +!/B;Q 0 +QKTQbiQ T2M b TQ" i'B#mBia2b /2 p 'BEp2BbX L
bBbi2K QT2 +BQM H b2 miBHBx /Q M b KE[mBM b pB im Bb:
2 HBXx /  +QM}:m: I2ZQwWIBB#mBM/TQh2MIKHBM? RyV- bm b
/m b BMi2 7 +2b /2 "2/2 UHBM? b RR@R3V 2 2bT2+B}+ M/Q mK
H? /QM T !'tBK b2i%Q- "2bTQMb€p2H TQ  T'QpBbBQM ° K€[m
70°K ME€EHQ:; - Qb +HB2Mi2b b%Q /2b+ BiQb/ HBM? ke i0jdX *
MK T°Qp2/Q° /2 KE[mMBM b pBim Bb- Q o ;" Mi bbmK2 Q T'Qp2/
"QtX 1bb 72 " K2Mi 7QB 2b+QH?B/ TQ b2 ;" imBi -/2+!/B;Q
miBHBx / X

T!b +' B i%Q /Q K#B2Mi2- H;mMb +QK M/Qb /Q 0 ;" Mi TQ/2
T KMBTmH b K€&[mBM bX i  pdb/Qi2 ' KBM H- 0 TQbbQp2H
M b pB'im Bb miBHBx M/Q mK +QK M/Q #Mb2¥Q 2IQBaASE@H b
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Aguarda 1 minuto (x30)
e repete

Geradora de
Trifego

605 seg

Aguarda 1 minuto (x30)
e repete

Encaminhadora de
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/2 bm bQ# 2+ ; X

Pb 2bmHi /Qb /Q T'BK2B Q 2tT2'BK2MiQ b%Q 2T 2b2Mi /Qb T
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+QMbB/2° M/Q bQ# 2+ *; /Q ASb2+ /Bb+miB/ MQ + TQimHQ

T 2b2Mi @b2 Q bBKmH /Q  miBHBx /Q 2-2K b2;mB/ -/2b+ 2p2@
T°Q+2bbQ /Qi /IQT ~ +'B i%Q/Qb K#B2Mi2b /2 2/2bpB im Bb
Qb "2bmHi /Qb Q#iIB/Qb MQ T'QD2iQ-/2bi + M/IQ “2H2pM+B /

eXR aBKmH /Q @ G1o0AL

[iBHBXx @b2 M2bi2 i" # H?Q 72T K2ZBIKMEHLORLK T2 K2MiQ /2
“2/2b pBim BbX .2 +Q°/Q +QK b2mb +'B /Q2b-Q G1lo0AL 0 mK
pB/QT ~ 7Q M2+2 bmTQ 'i2 Q/2b2MpQHpPBK2MIiQ /2 MQpQb H;
+QKT ~Ta42b 2 M€HBb2b 2 THB+ " /Bp2'b b KGi'B+ b /2 p HB IV
BMi2 7 +2 ;"€}+ - KQbi*/ M 6B;m" eXR-0TQbbQp2H +'B ~ K:
b%Q pBbm HBx /Qb 2 K MBTmH /Qb +QKQ ;" 7Qb /B 2+BQM /Qt
#0K TQ/2K b2  BKTQ'i /Qb 2 2tTQ i /Qb +QKQ ‘[mBpQb sJG U2c
G M;m ;2VX HGOK /BbbQ- Qb T'BM+BT Bb H;Q ' BiKQb /2 oL1 2 b:
KBx 1%2Q D€ 2bi%Q BKTH2K2Mi /Qb M 72" K2Mi - DmMi K2Mi2 -
[M2 TQ/2K b2  mb / b T +QKT " 1%Q /2 /B722Mi2b H;Q BiKQI
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e0e ALEVIN - ALgorithms for Embedding Virtual Networks

——
‘u‘ (5] Search f 1 edaeds
Substrate Network Virtual Network (1) N ["Selection [IETILE
v [ Virtual Networks
v [ Virtual Network (1)
>
» [0 VN(L2)->VL(LS)-> VN(13)
v Substrate Network
» [ SN(1)->5L(6)->SN(2)
» [ SN)->SL7)->SNCL)
o~ » [ SN(2)-> SL(8)-> SNE3)
» [ SN(1)-> SLO)->SN(4)
» [ SN(@)->SL(L0)->SN(3)
24 VN(11)
SN(1)
B B
a &
VN(12)
4 . @) WN(13)
SN(3)
SN()
Console
Welcome to ALEVIN. C
Algorithm finished normally. =

Processed VN links: 2(100%)
Mapped N links: 2(100%)
Ellapsed time: 0.018 5

+|

Ready

6B;m° eANRi2 7 +2:°€}+ /Q GloALXmBID M2H2PoB Fm HL2irQ F
2tB#2K- "2bT2+iBp K2Mi2-Q :° 7Q +Q "2bTQM/2Mi2 " “2/2 7QbB+ 2 "

[2bi + K[m2 Q /2b2MpQHpPBK2MiQ /Q GloAL i2p2 # bi Mi2 7Q+(
2-TQ'i MiQ-0TQbbQp2H /2b2MpQHP2  2ti2Mbéa2b /2 7Q K bBK’

eXk .2b+ Bi%Q /Q *2M£€ BQ

*QKQ /Bb+miB/Q MQ * TQimHQ R- mK /Qb Q#D2iBpQb T BK€ B!
HBx 1%Q /2 bBKmH (42b /2 K T2 K2MiQ /2 “2/2b pB im Bb 2K mK -
BbbQ- 2H #Q ' Qm@b2 mK +2M€ ' BQ ?BTQiGiB+Q # b2 /Q 2K + ° -
x M/Q MK iQTQHQ;B "2 H2/B72 2Mi2b /Bbi'B#mBi&a2b /2 i K M

LQ +2M€'BQ 2H #Q  /Q- p€'B b BMbiBimBia2b + / KB+ bb%QE
;S M/2 "2/2 [m2 TQbbmB bmTQ'i2 " pB'im HBx 1%2Q 2 Q 'Qi2 K2!
KBM?RMMIBT[i?2 mK2Mi 2}+B M+B /Q mbQ / 2/2- +QM7Q K2
a21%Q kXkXkX bbBK-+ / BMbiBimBI%Q 2 HBx ‘2[mBbBia2b /:
mK +QM2t%2Q pB ' im H+QK [m H[fm2 Qmi®> 2 QK T2 K2MiQ /2bb
MiBHBX M/Q mK H;Q ' BiKQ /2 0L1X Pb/2i H?2b b%Q T '2b2Mi /Q
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m 20 Gbps
m 10 Gbps
m 3 Gbps
= 1 Gbps
m 220 Mbps
m 100 Mbps
m 40 Mbps

6B:m’ eXk#bi® iQ 7QbB+Q # b2 /Q M _2/2 AT U_LSVX

eXkXR am#bi  iQ 6QbB+Q

Pbm#bi® iQ 7QbB+Q- BHmMbi- /Q M 6B:m"- eXk-0# b2 /Q M
+BQM H /2 1MbBMQ 2 S2b[mBb U_LSVX _2/2 AT +QMbBbi2 2
/IBbieM+B - +QK /Bp2'bQb TQNQ@MIP DR2B@MEQMbY 2bT H? /Qb
T2HQ " bBH- [m2 b%Q miBHBX /Qb T ° BMi2 +QM2+i ~ +2Mi Qt
T QbX S TQbB+BQM " Qb M!b-7Q° K miBHBx / b b +QQ /2M
(k3) /2 + / +B/ /2 [m2 TQbbmB mK SQSX 1K b2;mB/ - 2bb b +QQ"
p2'iB/ b T QTH MQ + ‘i2bB MQ +QK Q mtQHBQ /2 mK 72 K.
+QQ/2M / b (KN)X T!b Q TQbB+BQM K2MiQ /Qb M!b- BMb2'B" |
7Q0°K M/Q K2bK iQTQHQ;B / "2/27QbB+ +QKbm b+ T +B/ /2
+QMbB/2°Qm@b2[m2 +/ SQS TQbbmB mK K&€[mBM +QK b +QN\
JOQQM- miBHBX; /i2+QK®b2+ 2 KQMBiIiQ  / MQb 2tT2'BK2MiQb /Q
8X bbBK- + T +B/ /2 /2 T'Q+2bb K2MiQ /2 + / SQS 7QB 2b+
#2M+2K (JFp/ *SI/ KE[MBM JQQMX T “iB  /BbbQ-2H #Q Qm¢«
+QKT iQp2H +QK Q G10AL +QMi2M/Q 2bb2 bm#bi® iQ 7QbB+QX
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eXkXk JQ/2HQb /2 .Bbi'B#mBi%Q /2 h K M?Qb /2 S +

}K/2 TQbbB#BHBi "mK M€HBb2K Bb KTH /Qb BKT +iQb /Q.
7Q° K 2 HBx / b miBHBXx M/Q [m i'Q KQ/2HQb /BbiBMiQb /2 /Bk
/2 T +Qi2X S~ T2 KBiB' miBHBx i%Q /Qb "2bmHi /Qb 2tT2 E
bbmK2K K2bK 7 Bt /2 Jaab /Qb 2tT2 BK2MiQb /Q * TQimHQ 8!
T +Qi2 +QMbB/2° /Q M bBKmH i%Q i2K 33 #vi2b /2 + ; 9iBH 2
RjN3 #vi2b /2 + *: 9iBHX Pb T +Qi2b BMi2 'K2/B€'BQb p "B K 2
#vi2b 2Mi 2 2bb2b /QBb p HQ 2bX

PT BK2B ' Q KQW/2B®WB/2° [m2 Qb T +Qi2b i  72; /IQb M “2/2b
/Bbi'B#mBi%Q mMMB7Q K2X SQ i MiQ-iQ/Qb Qb T +Qi2b +QK + °
i K K2bK +? M+2 /2 b2 2K ;2" /QBX P R MAB KW I2HQD
+QMbB/2" K- "2bT2+iBp K2Mi2- Q TBQ 2 K2H?Q  + bQX LQ TBC
T +Qi20i MbKBiB/QM '2/2X CEMQ K2H?Q + bQ-b! QK BQ T
JK-Q [m "iQ K@¥2HhOmK2 [m2 Q i€72;Q 0 #BKQ/ H- b2K2H? Mi2
b2  Q#b2'p /Q M AMi2 M2i- MQ [m H 9yW /Qb T +Qi2b i2K 9y #v
#vi2b (jJR)X *QKQ Qb p HQ 2b /2 Jaa +QMbB/2" /Qb MQb 2tT2 Bk
/233 RjN3 #vi2b- bbmK2@b2 [m2 9yW /Q i€72;Q 0 +QKTQbiQ T
9iBH /2 33 #vi2b- KyW TQ T +Qi2b +QK + *; 9iBH /2 RjN3 #vi2b
TQ T +Qi2b BMi2 ' K2/B€ BQb /Bbi'B#mQ/Qb mMB7Q K2K2Mi2X

eXkXj _2[mBbBla2b /2 2/2b oB'im Bb

S +'B " b 2[mBbBia2b /2 “2/2b pB im Bb- BOB4V2[m2MpQHpB
2> 2/2b H2 i""B bX *QMbB/2° M/Q Q +2M€'BQ +'B /Q- 0 TQbb
[MBbBTa42b TQbbm2K mK M! +2Mi° HUBMbIBimBI¥%Q "2[m2 2Mi2\
/2 pBXBM?QbX SQ'i MiQ- iQTQHQ:B /2iQ/ b b 2/2b ;2 [/ b i
bbmK2@b2 [m2 + / BMbiBimBi%Q TQ/2 b2 +QM2+i > +QK il [m
2MH +2b +QK + T +B/ /2b /2 Ryy J#Tb R :#Tb- 2K T bbQb /2 R
}1K- 0 BKTQ'i Mi2 "2bbbHiBEZM2WIQTQHQ:B b 2K mK ‘[mBpQ sJG
“mBM/Q 2bi'mim> /2}MB/ T2HQ bBKmH /Q° G10AL- TQbbB#BH
M 727" K2Mi X
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eXj :2° i%Q /Qb K#B2Mi2b /2 2/2b 0B im E

Pb K#B2Mi2b /2 “2/2b pB im Bb miBHBx /Qb M bBKmH 1%Q b
/2b+ Bi%Q T 2b2Mi / M b2i%Q Mi2 ' BQ X AMB+B HK2Mi2- b%C
# b2 UBbiQ - [mM2 M%Q +QMbB/2> KbQ# 2+ “; b/2b2;m  Mi V 2b
/Qb KQ/2HQb /2 /Bbi'B#mBi%Q /2i K M?Qb /2T +Qi2 T 2b2Mi /(
/2i H?2b /2bb2 T°Q+2/BK2MiQ b%Q T 2b2Mi /Qb M a2i%Q eXjX
b2 MK +QMDMMIiQ /2 T “+K2i'Qb /2 b2:m" Mi - i K#GK 2bT2+Q}-
/Qb KQ/2HQbX h Bb T "+K2i'Qb b%Q THB+ /Qb Qb K#B2Mi2b i
K#B2Mi2b b2;m Qb- [m2 +QMbB/2° K b bQ# 2+ *; b/2b2;:m > MI
2i T b%Q T 2b2Mi /Qb M a2i%Q eXjXkX

eXjXR K#B2Mi2b " b2

PT BK2B'Q T bhbQ T +'B i%Q /Qb K#B2Mibb #BMBR2 0 2t2+
2" 1%Q /2 iQTQHQ;B b T 2b2Mi /Q M a2i%Q eXkXjX *QKQ K2M-
/2 # M/ b%Q 2b+QH?B/ b H2HO BMPZBIRyF2HJITb 2 R :#Th- 2K
BMi2 p HQb /2 Ryy J#TbX C€ /2K M/ /2 T°Q+2bb K2MiQ 0 + H+
pBim H T2H 1[m 'I'l/zQ#EUXR,

Cc! Ipbt, UeXRV
k=1

+QK # b2 M b+ T +B/ /2b /Qb 2MH +2b B iM QB bp BV R A2 Mi BEMW
i'mla2b TQ ™ #vi2 i’ WHKIRIBI/E Qb MQ T'BK2BXQ@ 21D 2 2Bk VIR
+'BTiQ;  } Vb2K 2t2+mi%»Q /Q ASb2+X 1bb p "B€p2H bbmK2 /I
+/ KQ/2HQ /2 /Bbi'B#mBIi%Q /2i K M?Qb /2T +Qi2- +QM7Q K2
Lb7,]"KmAM#BI2ZMQiIi Q M9K2 Q /2 AS"h Q#IB/QMQ + bQb2K ASb2
2tT2°'BK2MiQ 2BD2QVMND/iBF@A H Jaa 0 +QMbB/2" /QBIMV7 MWjtiNB2 33 U
#vi2BIRyV X

*QKBbbQ-;2" " K@b2Ryy 2[mBbBi&2b/2 2/2bpB im BbT °~ +
“[mBpQb /B72 2Mi2bX o H2 “2bb Hi  [m2 b iQTQHQ:B b/ b 2

kK*QKQ Qb /QBb 2tT2 ' BK2MiQb U+ BTiQ:  } 2/2b+'BTiQ;  } V T 2b2Mi K 21
QTiQm@b2 TQ  MiBHBx " bQK2Mi2 Qb “2bmHi /Qb /Q T'BK2B Q 2tT2 BK2MiQ
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h #2H eXRBMBIi%Q/ p AB#H2HQ + bQ b2K ASb2+X

_2bmHi /Q
JQ/2HQ 6! KmHATWI T QtBK /Q
UJASaV
no
. . . 1pbtsS )
.Bbi"B#mBI¥%Q MW B7 QK2 U RkXjN
T2M b Q K2MQ " "TV+ QilpbtfS 8kX93
T2M b Q K BQ™ FWQidpbtss iXj8
19
. Ipbt$S" 4+ 1pbtSS" g+ Ipbt$s" 2 .
Bbi'B#mBi%QSABKQ/ HU iz T 97PN K8Xje

10

T iQ/Qb Qb KQ/2HQbX 6BM HK2Mi2- mMB M /i QB TQRNQBpQb "2t
bm#bi® iQ 7QbB+Q- +'B ° K@b2 Qb [m i'Q K#B2Mi2b # b2 miBHE

eXjXk K#B2Mi2b a2;m Qb

;2" 1%Q /Qb K#B2Mi2b b2;m Qb & 2 HBx / miBHBx M/Q Qb
pPB K2Mi2 +QMbi"mQ/Qb 2 mK +QMDmMMIiQ /2 T “«K2i'Qb /2 b2;m"
+/ KQ/2HQ /2 /IBbi'B#mBi%Q /2 i K M?2Qb /2 T +Qi2X h Bb T "
BMi2 T 2i /Qb +QKQ T2M HB/ /2b [m2 b%Q THB+ / b "b "2[mBbl
mK2Mi M/Q bm b /2K M/ bX 1tBbi2K /QBbiBTQb /2 T “«K2i'Qb- 1T
+2bb K2IMbQ"Wroe H#oroe -$roc V 2 T2M HB/ /2b 4 2ath Mehng Usan -
$aa VX h #2H eXk KQbi~ 2bb b T2M HB/ /2b /2 7Q K bBbi2KEIE

p "BEATRFI2 Q QMBBK2Q K2bKQ bB;MB}+ /Q / h #2H eXRX p
AT#i/2MQi Q M9K2 Q /2 AS"h Q#iB/Q MQ T BK2B Q 2tT2 BK2Mi
/Q ASh2+X SQ  }K- Gp2CBERIBBb2Mi K- "2bT2+iBp K2Mi2- Qb i K
/Qb T +Qi2b i° MbKBiB/Qb T Qb + bQb b2K 2 +QK b2;m > MI X
/2}MB/Qb +QM7Q K2 /2b+ BiQ M a2i%Q 8XjX

bbBK- THB+ M/Q@b2 Qb T “+K2i"Qb/2b2;m> Mi /2 + / KQI/2F
iBpQb K#B2Mi2b # b2-7Q K /2 'Bp /Qb Qb K#B2Mi2b b2:m QbX
eXj bBMi2iBx Q T°Q+2bbQ +QKTH2iQX
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h #2H eXKesK2i'Qb /2 b2;m> MI miBHBx /Qb M bBKmH 1% QX

_2bmHi /Q
JQ/2HQ 6! KmH
T QtBK /Q
no
_'_ IpbtES
) Pproc = g RRXj8
Bbi'B#mBi%Q mWB7Q K2 Ut
o TiCS
"'Band = Fo—— RXk9
TSS
i=0
" — |pbtgs
Proc = jppiss 8XNe
T2M b Q K2MQ 'TV+Qi2 U
"Bmd=:§§ kXyN
Ipbt§&
Hproc = |Ebt§5 keXee
T2M b Q K BQ  #WQi2 U |
.
Hzand = % RXye

19
Ipbt§S ™ 4+ IpbtCS " £+ 1pbt{S " 2
— i=

$Proc— 19 4 dxey
Bbi'B#mBI%Q$BKQ/ H Upbtss” 4+i:1 IpbtSS " &+ 1pbt 35" 2

19
TES" 4+ TES 44+T10°S" 2

— i=1
$Band = B RX8R
TOSS" 4+ TSS" 24T8Sv 2
i=1

eX9 2bmHi /Qb/Q J T2 K2MiQ

T!b 2H #Q  1%Q +QKTH2i /Qb K#B2Mi2b- Qb [mBpQb sJG
TQi /QbM 72 K2Mi G10AL-miBHBx / T Q2 HBx "QK T2
pBim BbX *QKQ MQ +2M€ BQ /2}MB/Q b "2[mBbBia2b /2 2/2b p
THB+Bi M/Q Qb M!b 7QbB+Qb UBMbiBimBia2bV 2K [m2/2p2K b2"

/Q1%Q /2 M2M?mK H;Q BiKQ /2K T2 K2MiQ /2 M!bX Zm MiQ Q
2MH +2b- QTiQm@b2 TQ miBHBx " mK H;Q BiKQ +QK b2T * 7%«
T°QTQbi /2iuMPRR) T~ T Qp2Bi " Q "2+m’'bQ /2 "Qi2 K2MiQ TC
+ KBM?QbX 1bb2 H;Q BiKQ miBHBx T'Q; K i%Q HBM2 ~ T °
~mtQ 2K "2/2b T > KO9HIBTH@b B OQM K@ Biv Q¢ T Q#H2K

liBHBx M/Q b KOi'B+ b /2b+'Bi b M h #2H eXj- Qb “2bmHi /Qkb
T 2b2Mi /QbX 1bb2b 2bmHi /Qb/2bi + K BKTQ 'isM+B /2b2 +C
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Ambiente Basd#
(apenas pacotes

Ambiente Basé

(apenas pacotes Ambiente Bas&

(distribuie<o bimodal)

Ambiente Basé
(distribuie<o uniforme)

grandes)

)
Penalizas<o, 1| Penaliza<q Penalizas<«o Penalizas<o,
(! proc ! ban() E ($proc $Danc)

Y Y

|

!

!

!

Ambiente Segur8
(apenas pacotes
pequenos;

Ambiente Seguref
(apenas pacotes

E (" proc ! banc) E E (#proc #bant)
E i E grandes)

________________________________________________________________________________________________

6B;m" eXj,1%Q /Qb [mBpQb /2 K#B2Mi2b /2 “2/2b pB im Bb}

/2 H:Q BiKQb /2 b2:m" Mi MQ K T2 K2MiQ /2 “2/2b pB'im Bb b
eX9- 0 TQbbQp2H p2'B}+ * [m2 2K iQ/ b b bBim ia2b /2b+'Bi b
/2 *2[mBbBia2b /2 “2/2b pB'im Bb i2K mK [m2/ +QMbB/2 €p2H
+722; M/Q iBM:B  mK /BKBMmBIi%Q 72/ X9W5 BI:Gn T BeQX8+K QD iU

it /2 miBHBx 1%Q /Qb "2+m bQb /Q bm#bi> iQ 7QbB+QX P mK
*2+m'bQb /2 *SI G 2pB/2Mi2- T'BM+B#-HMOMn2 MQ bR#B2Mi2
/2 T°Q+2bb K2MiQ iBM:2 b2m K BQ  p HQ  /2pB/Q " ;> M/2 T2M
miBHBx 1%Q / # M/ bQ7°2 mK T2[m2M [m2/ - TQBb K2MQb 2,
BMi“Q/mxB" Qb T “+K2iQb /2 b2:m" Mi X HGK /BbbQ- bQ# 2+
i%Q Hi [m MiQ /2T Q+2bb K2MiQ [m2- K2bKQ +QK K2MQb *2/2
K BQ  miBHBx 1%QX 6B:m° eXe KQbi® miBHBx i%Q /Qb “2+r
*2/2pBim H +2Bi X .2bb 7Q°K -2bb2 2bmHi /Q T 2b2Mi bQ#
/Q MO9K2°Q /2 “2/2b +2Bi b- KQbi® M/Q Q HiQ BKT +iQ /Q ASbh2+

SQ  }JK- 6B:m° eXd T'2b2Mi p B i%Q/ it /2 +2Bi i%Q /
/2 °2/2b pB im Bb[m M/Q b2 mK2Mi + T +B/ /2/2 T ' Q+2bb K2I
bm#bi® iQ 7QbB+QX *QKQ 2bT2' /Q- +2Bi i%Q /2 *2/2b pB im
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h #2H eX(i'B+ b /2 /2b2KT2M?Q / bQHmMI%Q /2 oL1X

JOi'B+ .2b+ B1%Q

ht /2 +2Bi 1%Q _ x%Q 2Mi'2 Q M9K2'Q /2 "2[mBbBi&a2b /2 “2/2
im Bb +2Bi b2 2 HBx / bX

ht /21iBHBx 1%Q_ x%Q 2Mi'2 [m MiB/ /2 miBHBx / 2 Q iQi H
mK /2i2 °KBM /Q "2+m bQ UTX2tX- *SI1 Qm # M
/Q +2M€ BQX

ht /2 IiBHBx 1%Q T®9Q 2Mi*2 ht /2 [iBHBx 1% Q /2 mK /2i2 KB

_2[mBbBi%Q +2BM /Q "2+m 'bQ 2 Q MO9K2 Q /2 2/2b pB im Bb K
/ b 2K mK +2M€ BQX

L2Q BKTH2K2Mi / b M 72" K2Mi X .2°'Bp / b /2 Qmi b KGai B+

DmMMiQ +QK + T +B/ /2 /2 T°Q+2bb K2MiQ /Q bm#bi> iQ 7QbB+¢(
HBKBi2X T!b 2bb2 TQMiQ-Q ; *; HQ T bb b2  2t+HmbBp K21
2MH +2bX AbbQ /2KQMbi® [m2- K2bKQ bbmKBM/Q p HQ 2b KmE
+B/ /2 /2 T°Q+2bb K2MiQ /Qb M'b- bQ#'2+ ; /Q ASbh2+ MQ K 1
pBim Bb BM/ O # bi Mi2 bB:MB}+ iBp X b T2[m2M b [m2/ b M
QHQOM:Q /Q 2BtQ ?Q 'BXQMi H- Q+Q 2K TQ  +QMi /2 bBim (a2
Hi b /2K M/ b /2 # M/ 2fQm T Q+2bb K2MiQ- Mi2 'BQ K2Mi2 “24
+2Bi 2T'QpQ+ mK ;> M/2b im’ 1%QM "2/2-7 x2M/Q +QK [m2
Mi2°'BQ K2Mi2 +2Bi b-b2D K '2+mb / bX
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1*3/ —+—
13/<=>2———
%3/ ——
13/<=>2 =
1:*3/ —=—
13/<=>2—=—
%3/ —e—

13/<=>2

4398 (&)*"+,-$./0

- " " 7" 7" s 1™ 19%6™
Ye++- % J14)011.23145316%" ' 17809:

6B:m’ eXUg 1%Q/ ht /2 +2Bi i%Q/2 +Q /Q+QK + T +B/ /2/2T Q+:
/Qb M!bX
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*TQIMHQ d
*QM+HmMbazb

1bi2 T°"QD2iQ pBbQm +QMi'B#mB~ T ~ T2b[mBb b "2H +BQM /
/2b pB'im Bb- 2tTHQ > M/Q Qb BKT +iQb /2 b2 THB+ ' H;Q 'BiKQ
pBim BbX AMB+B HK2Mi2- #mb+Qm@b2 2Mi2M/2° Q 7TmM+BQM
HQb/2b2;m > MI ASb2+ T p HB "bm BM~m M+B bQ# 2 Qb +r
2 mMiBHBx 1%Q /2 # M/ 2K mK “2/2X P i2# HRERQ /Z 2DMMiBb
2[m Ta2b ;2M0'B+ b [m2 T2 'KBi2K Q +EH+mHQ /2bb bQ# 2+ °; -
H;mK b bBKTHB}+ 142bX SQ i MiQ- QTiQm@b2 TQ 7 x2° p H
ASb2+ /2 7Q K 2tT2'BK2Mi H2/2TQBb +QKT ~ ~ Qb "2bmHi /Qb
BbbQ- 7QB 2H #Q  / mK TH i 7Q K /2 i2bi2b pB im HBx / 2- 2
+2M€'BQ 7QB +'B /Q 2K mK TH i 7Q°K 7QbB+ T T2 KBiB"
bQ# 2+ ; /2T ' Q+2bb K2MiQX Pb "2bmHi /Qb 2tT2 ' BK2Mi Bb /
+QBM+B/B° K+QKQbi2!"B+QbX C€ p HB 1%Q/ bQ# 2+ *; /2T
mK 7 bi K2MiQ TQ  +QMi / bbBKTHB}+ 142b bbmKB/ b T2HQ K(
bbBK-Q 7Q K iQ/ b+m pb7Q K# bi Mi2b2K2H? Mi2b-+Q "Q

1K b2;mB/ - miBHBx ~ K@b2 Qb "2bmHi /Qb Q#iB/Qb T ° bBKm
“2/2b pBim Bbb2:m b2 p HB "Qb BKT +iQb+ mb /QbT2H /QI
70B 2H #Q  /Q mK +2M€ BQ +QK + > +i2°QbiB+ b "2 HBbi b- # b
"2 H2M M€HBb2/2/B72°2Mi2b KQ/2HQb /2 /Bbi'B#mBIi1%Q /2 i
+/ mK /2bb2b KQ/2HQb- ;2° " K@b2 H2 iQ'B K2Mi2 "2[mBbBT:
/2b+QMbB/2° M/Q b bQ#'2+ ; b/2b2;m > MI X 1K b2;mB/ - + H
i"Qb /2 b2:m > Mi 2bT2+Q}+Qb T  + / KQ/2HQ-[m27Q K miBHI
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b 2[mBbBia2b 2 bbBK-bBKmH ' miBHBxXx 1%Q/Q ASb2+ M "2/2

7QB mMiBHBx / T "2 HBx QK T2 K2MiQ / b “2/2b pB im Bb +(
bbmK2 bmTQi2 " b2T " 1%Q /2 + KBM?Qb- # di2 HKRR)XiP# H?Q /
“2bmHi /Qb KQbi® > K[m2 bQ# 2+ *; /2b2;:m" Mi M%Q /2p2 b2’

[mM2 b2mb BKT +iQb TQ/2K i2 ;" M/I2 BM~m M+B M it /2 +2Bi
/12 °2/2b pB im Bb 2K mK T "Q#H2K /2 oL1X

.QTQMiQ /2 pBbi + / KB+Q-2bi2 T'QD2iQ T'QKQp2m mMB»%(
[mMBb /BbiBMi bT ° Q#i2Mi%Q /2 mKMQpQ ‘2bmHi /QX 1tBbi2K
/| bQ# 2+ ; + mb / T2HQ ASb2+ 2 KmBi b #Q '/ ;2Mb T ° bQHI
/2 0L1XLQ 2Mi MiQ-0"'2+QM?2+B/ BMbm}+B M+B /2i # H?QI
bB/2° K b2;m> MI 2K b2mb Q#D2iBpQb /2 QiBKBx i%2QX bbBK-
+QMbB/2" /Q +QKQ mMK T bbQ T > bmT B 2bb BMbm}+B M+B - b
MQp b #Q'/ ;2Mb /Q T'Q#H2K /2 oL1X HGOK /BbbQ-Q i # H?Q
BMi2'/Bb+BTHBM "B/ /2- miBHBx M/Q +QM+2BiQb /2 p€ B b € 2
/2b /2 *QKTmi /Q 2b- aBbi2K b PT2" +BQM Bb- "[mBi2im"> /2 *Q

*QKQ TQbbQp2Bb 2ti2Mbd2b /Q T°QD2iQ- 0 TQbbQp2H /2bi +
K2B Q 0 +QMbB/2° ° bQ#'2+ *; MQb M!b BMi2 ' K2/B€ BQb [m2
+ KBM? "Q i'€72;Q/ b 2/2b pB im BbX 1K#Q  2H2b M%Q + BT
> 72K T +Qi2b- 2tBbi2 +QMbmKQ /2 *SI TQ  +QMi /Q 2M+ KBM?
Pmi"Q TQMiQ @ "2 HBx  MQp b K2/B/ b miBHBx M/Q Qmi b +QK
+'BTiQ; €}+Qb- TQbbB#BHBi M/Q Q#i2M1%Q /2 "2bmHi /Qb T °
'm> Ml X SQ  }K- +QMbB/2° @b2i K#GK 2 HBx i1%Q/ M€HBDb2
TH i 7Q K /2 i2bi2b "2 H+QK bmTQ i2 " pB ilnmHBX2[%KQ2Ff @KQ
M2i h2bi#2/ rBi? \aZHmXBiQ miBHBx " mK TH i 7Q K "2 H- a TQI
"2bmHi /Qb BM/ K Bb bB;MB}+ iBpQbX
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272 M+B b "B#HBQ; €}+ Db

(RJ ua- GX _X- PGAOLIA_ - X X-"RARPEaBXmaBiv@ r 2 PT@
iBK H_2bQm +2 HHQ+ iBQM 7Q 0B im H §2QHQ M BIM#2//B N
Q7 i?2 3i? AMi2 M iBQM H *QM72 2M+2 QM L2irQTFXM/ a2 pl
jd3 j39- QmiX kyRkX

(KMP_1A_ - JX .X .X-61_L L.la-LX *X- *Pah - G2¢ >KXJX EX-
6AMiI2 M2i /Q 6mim Q, IK LQFOMB+BXRMHI2E® aBKT!'bBQ " bB
/2 _2/2b /2 *QKTmiT/QXF 8N- kKyyNX

(j)*>Pg.>1_u- LX JX EX- "PIh " - _X- 6 am ' p2v Q7 L2irQ'F oB"~
HBx iBQMK&-mi2' L2irQ Fb, h?2 AMi2'M iBQM H CQm M H Q7
h2H2+QKKmMMB+ iBOQMpX.8or-OURBBMTTX 3ek 3de- # X kyRyX

(9B51L EAa- *X- G Plh _Aa- LX-J1_EP&HIGX2M2 B+ *? ° +@
i2'Bx iBQM Q7 i?2 Pp2°?2 /b AKTQb2/ #v ASb2+ M/ bbQ+B
H;Q Bi?KQ@ETmi2 L2irQ Fb, h?2 AMi2 M iBQM HCQm M H Q
h2H2+QKKmMB+ iBQMpPX 8yrQMRERMI- TTX jkk8 jKOR- /2xX kyye

(8EI _Pal-CX6X-_Paat@KTqXi2 L2irQ ' FBM;, hQT@XQrM TT C
e 2/X S2 "bQM- kyRkX

(e _A1.G-aX CX-6 M AHHmMbi  i2/2iMBA2r i QXASWRtrB-x X M 2 f
i2+?iBThfB;mB/2@BThRy&?2WKH2bbQ 2K /2x2K# Q /2 kyR9VX

(dE1Lh- aXs mi?2MiB+ iBQM6*DjAXK- A1lh6-/2xX kyy8X

(SE1Lh- aKS 1M+ TbmH iBM; a2+m Biv_$*VHQj/ Nl1laG-V/2x X
kyy8X
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(Nah GGAL:a-gXTiQ; T?v M/L2irQ Fa2+m Biv, S'TBM+BTH2b
8 2/X S'2MiB+2 > HH- kyRyX

(RygAa*>1_- X-"Phl_P-CX- hAGGT1HB-0BXim H L2irQ F 1K@
#2//BM;, am ' PQRKEMMB+ iBQMb am p2vb-hp QR &B- Hbx A-111
TTX R333 RNye- MQpX kyRjX

(RRII- JX- UA- uX- 1s6P2i- BK-2i?BMFBM: 0B im H L2irQ F 1K#
IBM;, am#bi’ i2amTTQ i7Q S i? aTHBaB:MP IV QB,@ iBQME -
Tmi2  *QKKmMB+ iBOX j32fBR k- K "X kyy3X

(RKL.1 _all-.X :X?22Q 2iB+ H TT Q +?2biQ LQ/2T QbiBMKRM i
M2;B2 J2HHQM IMBp2 bBiv- kyykX

(Rj)PL L- CX- . ou- aX- J GPL2i- 8%S2°7Q K M+2 AKTHB+ iBQM
ASb2+ 2THQANIMI@/QK BM S2 7Q K M+2T MX RB&K-nkly yiBXQ M

(R9) a>A*P_S- 60 ;" Mi .Q+mK2MiiTBQM&®+bXp ;> MimTX+QKf
pkf KyR9- U +2bbQ 2K /2x2K# Q /2 KyR9VX

(R83ISS1hG "a- 6SMTT2i .Q+mK2IMibiB@e&bXTmMTT2iH #bX+QKfT
TMTT2KYRO9- U +2bbQ 2K /2x2K# Q /2 kyR9V X

(Re) a>AJPhP- JX: Mi, IT M/ _mMMBXIPS 2BHHv- kyRjX

(Rdd hP- .X2pPTb M S €iB+ , 1Mi'2; /2 aQ7ir "2 *QMIEp2H 2 mi
*p /Q *'/B;Q- KyR9X

(R3) 1::- "X-avbi2Kb S2°7Q'K M+2, 1Mi2 T Bb2 M/Q M2 ki R jpx/

(RND *P"aPL- oX- G1_1a- *X- J** LL1- aX- 6h+T/mKT J Mm H !
2T, ffrrrXi+T/mMKTXQ ;fK MT ;2bfi+TUmKIDORX2ZKK/R x2K# ™ Q
/12 kyR9VX

(kyah_PL:ag LXP_:- o6bi QM;ar M LQ+mMK2Mi TilB,@fMrar X
bi"QM;br MXQ ;f/Q+mK2Mi iIByRMX?UKH2bbQ 2K /2x2K# Q /.
kyR9VX

8d



(kRBE1GGu- a®+m Biv AKTHB+ iBQMb Q7 IbBM; i?2 . i 1M+ vT
U.laV _6* 9ddk- A1h6- /2xX kyyeX

(Kk3A1l- hX- GAlI-6X-61L:-.X-66 bi*QHHBLBOM- NTHDO®:¥.80-
2S BMi “+7THPCR Rk- kyRjX

(Kjy hla- JX-hA 1J G - X- .1: L-2CXHKAT2 7 Ib2 2QFbo-
fIBT2 7X7Uf +2bbQ 2K /2x2K# Q /2 KyROVX

(k9) L1GGA- 6X-"P hP-L@p2H J2i?Q/QHQ:v 7Q° M HvbBb Q7 i
Tmi iBOM H*QKTH2tBiv Q7 "HQ+F *BT?2'b, BDM/ 2H- * K2H
T 2/ _2TQ i-IMBp2 bBivQ7 h 2MiQ- kyyjX

(k8) 1J1L- CX- _ACJ1Lh?2X:-2bB;M Q7 _BDM/ 2H, 1la @ h?2 /p
1M+ vTiBQM XiaM/ BM ;2 - kyykX

(ke LEL1G-aX-:G1lLL-_ X- EhGButa@*"* *BT?2° H;Q Bi?K M/
Aib Ib2 rBi?-ASBr2eyk- A1h6- b2iX kyyjX

(kdpAa*>1_- X- "Phl_P ol: - CX 6X- .I26GGAE BXO0AL @
6° K2rQ F iQ .2p2HQT- *QKT "2- M/ M Hvx2 oB'im H L2irQ"
H;Q Bi?Kb8XQAM2/BM;b Q7 i?2 qQ Fb?QTb /2" qBbb2Mb+? 7
2MXx EQKKmMmMBF iBQM BM 02 TZBHR2RIka «klyiR R XM

(K3)PP:G1-6:QQ;:H2 RilBb:ffrrrX;QQ;H2X+&XKROTH +2bbQ 2K
[2x2K# Q /2 kKyR9OVX

(kND).a6- 6L.a6 *QQ'/BM i2 *QMp2 bBQW, fFiBHXEA@BX2/mf
K "BM2fM/b7fmiBHBivfL.a6miBHBIVXPiKIbbQ 2K /2x2K#' Q /:
kyROVX

(jyrsil@qP_G.- 6*SlI gQ H/ "2M+?KIiTEBfGrrX+Tm@rQ H/X+QKf
kKyR9- U +2bbQ 2K /2x2K#°Q /2 kyR9VX

(JRAAL> - X- S S .PSPIGPa- *X- >1A. 1 AML2 @M S +F2i aBx2
.Bbi " B#miBQMb, aQK2 PzbhR p-iBMBWIR "bBiv Q7 aQmi?2 "M * H
kyydX
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(jKMP_ la- AX JX- J hhPa- .X JX- 61__ w-2G XH¥6AXa,
6H2tB#H2 0B im H L2irQ F h2Dbi#2Q K THPIRi2 k 2ir @XFd] -
TTX kkR kjd- # X kyR9X
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T M/IB+2

JQ/2HQ h2!"B+Q / aQ# 2+ ~; |
ASb2+

b2[m i42b T 2b2Mi / b M2bi2 T M/B+27Q K 2ti° Q/ b/Q i #
2i HE)- miBHBx /Q +QKQ "272° M+B T Qb 2tT2'BK2MiQb +QN
bil[m i42b XR2 Xk+ H+mH KQM9K2 ' QiQi H/2QT2 ia2bM2+

Qb T°Q+2bbQb /2 + BTiQ:  } 2/2b+ BTiQ;  } /Q H;Q BiKQ 1a,
I n

8! S

Uaes enc (Sa) = 128d ' Taest enc, U XRV
I n
"81'S

Uaes' pec (Sa) = 128d ' Taes! pec - U XkV

1[m i%Q Xj+ H+mH Q M9K2'Q iQi H/2 QT2 i42b M2+2bb€ B
H;Q BiKQ >J *@a> @R,
$

! "0
81 S, +64
Unmac 1 shat 1(Sg) = 3362 + 1110! (B! S +64

512
L2bb b 2[m §42b- g “BE@RMEMi Qb / /Qb / THB+ i%QX b p°
hia@12h 1a@1- 2T 2b2Mi K Q M9K2 ' Q /2 QT2  T42b 2 HBx / b TQ
THB+ > Qb T°Q+2bbQb /2 + BTiQ;  } 2/2b+ BTiQ;  } /Q laX 1
p2Bb b%Q Q#iB/ b T “iB  /Q i  # H?Q /2 :° M2HHB 2 "Q iQ (k9)
T 2b2Mi /Qb # BtQ T Qb /B72°2Mi2bi K M?Qb /2 +? p2 TQbb

U XjV

hi1a@1t URK3V 4 elRe@riURK3V 4 RyNNK-
hi1a@it URNKV 4 8 Rk 1-URNKYV 4 Rj9y3-
hia@1LUk8eV 4 3BRe-1-Uk8eV 4 R83k9IX

ey



SQ }K- 1[m i%Q X9+ H+mH Qi K M?Q/Qb T +Qi2b T Qi2;B/
QT QiQ+QHQ 1aS MQ KQ/Q i9M2H 2K 7TmMi%a®/Qb / /IQb/ THB-

" S¢+ Hrcp + Hip + Tr
Slespi enrt ath (Sa) = c TeE B ' ESP Bl+Hgsp+Hip + AuTgsp .

U X9V
L2bb 2[m 1% Q- PH'BEP2B2Mi Qi K M?Q /Q #HQ+Q /Q H;Q BiK
; €}+Q MIiBHBXx /Q URe #vi2b T ° Q> laV¥Xsh 3 BERDRMI K-
2bT2+iBp K2Mi2- Qb i K M?Qb /Qb + #21 H?Qb h*S Uky #vi2bV-
U3 #vi2bVX mhIBERZH2b2MiI Qi K M?Q / Ti iBRHRasUKk
#vi2bVX 6BM HK2Mi2mh,g "BEERMX2MiIi Qi K M?Q /Q + KTQ A*o |
T'QiQ+QHQ 1aS URk #vi2b T > Q + bQ miBHBxXx /QVX
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