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Area 485 mil m2 e com aproximadamente 30 mil m2 construidos, a Faculdade de Ciéncias
Aplicadas da Unicamp (FCA) foi inaugurada em 2009.
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Motivacao

* Entender a tecnologia GPON e qual o seu
comportamento e convivio com a estrutura de
cabeamento metalico tradicional.

 Compreender o comportamento das VLAN e as
guestOes sobre roteamento e seguranca.

* Verificar o funcionamento, desempenho e
compatibilidade quanto a utilizacao dos
sistemas internos e externos da Unicamp.

 Melhorar o gerenciamento da rede.



Cconceltos

» Solucao: Passive Optical LAN (POL)

* Tecnologia: GPON - ITU-T G.984.x

* Topologia: Fiber to the “X” — FTTX



Cconceltos

 OLT (Optical Line Terminal): terminal de linha Optica
localizado normalmente no core da rede.

 ONU (Optical Network Unit): unidade de rede optica
localizado no usuario final.

 POS (Passive Optical Splitter): divisor passivo optico.
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Topologia

Taxas de downstream de 2,5 Gbps e de upstream de 1,25 Gbps

Fonte: FTTx Furukawa - http://www.furukawa.com.br/br/solucoes/fttx-150.html



Topologia

Especificacao 1X2 1X4 1X8 1X16 1X32 1X64

Banda Oplica Passante Full Spectrum - 1260 ~1650nm

e e 3,7 dB 7.1 dB 105d8  137d8  171dB 2058
axlima

Uniformidade 0,5dB 0,6 dB 1,0 dB 1,3 dB 1,5dB 1,/ dB

Poténcia Optica de Recepcédo nas ONU para sincronia:
-8dBm ~ -28dBm

Fonte: Parks — http://www.parks.com.br



Cenario

Convite oferecido as empresas gque oferecem este tipo
de solucao.

Participaram a Furukawa e a Parks / Prysmian
Cenario proposto igual para as empresas participantes.

Ser montado junto a infraestrutura de rede atual e nao
em um ambiente de teste separado.

Focar no funcionamento da tecnologia e no convivio
cCom 0s sistemas atuais e nao nos equipamentos
Instalados.
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Cenario

e Laboratorio Informatica
- 16 Desktops/Notebooks
* Helpdesk

- 2 Impressoras
- 2 Desktops Atendimento

 Biblioteca

- 2 Telefones IP
- 8 Desktops Consulta
- 2 Desktops Atendimento



Cenario

* Videoconferéncia

- 1 Equipamento de Videoconferéncia
- 1 Desktop

e TIC

- 2 Cameras IP

- 4 Telefones IP

- 1 Access Point

- 5 Desktops

- 1 Controle de Acesso

» Laboratorio Pesquisa

- 2 Telefones IP
— 2 Desktops
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Parks / Prysmian
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Gerenciamento NMS Parks

"Ra Parks NMS Application 1

File Tools Help
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Gerenciamento NMS Parks

. i
Ry Parks NMS Application 1 --_ — - -

File Tools Help

@ »|B R
BN PARKS NMS 4

. 3 0 13=>14
7 B Applications :

e @ Custom Maps
e @ Default Category Z
¢ [l Poc-PaRKS (172.16.255.60)
O :;
O
® 1314 %
¢ (8 Fautt Management ON 3.4 A
&) Network Events : 1
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Gerenciamento NMS Parks

Basic Information

Model

Alias
P

Serial Number

L2 Transparency

Resat

Status: v Active  Uptime: 2 days, 1 hours, 0 minutes, 38 seconds.
Power Level (RX): -17.23 dBm Power Level (TX): +2dBm (Tolerance +- 2dB)

Fiberlink 2100B (SFL) Boot Version 1.0.6 Software Version 2.6.0
Network Mask Gateway
Password
Enable PM
Edit

Telnet 55H

Refresh

Optional

Cloze




Gerenciamento NMS Parks

ik Add ONU Profile / Flow o] |
Profile Name
ONU Flow
UNI Port
Uni Port  nterfaces [J1 [ ]2 []3 []4
[ ]1P Host
O vew
[]E1
il WVLAN 1 - LSl |-
Bandwidth Profile: Dados_128M -
Semnvice Shared Nizablec
OMLU Rate Limit Disabled -
Downstream Bandwidth Kbps
Encryption Mode Disabled o
Create Clo=e



Gerenciamento NMS Parks

LCreate Data Service E—

Fiberlink 2100B (SFU)
OML: Henn2

DNU Flow Configuration

Profile: Onu Flow  |ADMS_1WOZ1DADOS - Manage Profiles

ADMS_1VOZ1DADOS =
ADMS_2DADOS
ADM_IWVOZ1DADOS
ADM_2DADOS
ADM_CRY_1VOZ1DADOS [ —
INFRA_TCAMTWIFI
INFRA_2CAM
INFRA_2WIFI

|4 ]

Back M et Cancel




¢ L] Transceiver Information

D Transceiver Information

o= |j Loopback
T ] GPoON
- [ Device(1)
o= [ PON(1}
o= [ PON(2)
o= [ PON(3)
o= [ PON(4)
T |j Profies
[ [andui
D Flow

Gerenciamento NMS

[ ¥

GP 114 GE 011

GP1/3 GE 0/0

GE0/3 GE 0/5 GE 07

GE 02 GE /4 GE 0/6

Parks

FiberLink

200045

MGTO

Profiles
Index Name Traffic Type Fized Bandwidth Aszured Bandwidth Maximum Bandwidth Uze
2 Gerencia Management - T-CONT 3 - 1024 1152 OMNUs
3 Dados_1G Internet - T-CONT 4 - - 1024000 OMNUs
7 Dados_512M Internet - T-CONT 4 - - 512000 OMNUs
3 Dados_128M Internet - T-CONT 4 - - 128000 ONUs
9 Voz VOIP - T-CONT 1 40596 - - ONUs




Gerenciamento NMS Parks

F ™
IR Fiberlink 200045 - [ IP: 172.16.255.60 - Name: POC-PARKS | | ]
GP 152 GP 1/4 GE 011 GE /3 GE /5 Fi h e r Li n k

200045

i

PWR GP11  GPIB GEOM  GEORZ  GEOM4 MGTD
9 =3 PONZ)
D Pl Stats ONU Serial Number ONU Alias Name Traffic Type | Bandwidth (Fix/Ass/Max)| OMNU Rate Limit | Encryption ... WVLAN Ethernet Ports | Vilan (GEM P... L_ 5‘._
:|  PRKS00B81574 Enzo ADM_1VOZIDADOS  |Management .. 0/102411152 Disabled Disabled 5 IP Host 1031 L[] =
[ onw configuration | prKsooBE15T4 Enzo ADM_1VOZIDADOS | Internet-T-C... 0/0 /1024000 Disabled Disabled 10 1 1032 |L]|[v]
[) Blackist | PRKS00B81574 Enzo ADM_1VOZ1DADOS  |VOIP - T-CON... 409670/ 0 Disabled Disabled 13 2 1033 [1][¢]
D :|  PRKS00B813DF Henri ADM_1VOZIDADOS  |Management -... 0/1024 /1152 Disabled Disabled 5 IP Host 1028 mjira
@ Enzo PRKS00B8130F Henri ADM_1VOZADADOS  |Internet- T-C... 0/0/1024000 Disabled Disabled 10 1 1028 Ll#l|=
< e PRKS00BE130F Henri ADM_1VOZIDADOS  |VOIP - T-CON... 4086/0/0 Disabled Disabled 13 2 1030 (][]
® i PRKS00B&13C5 Henriz ADM_CRY_1VOZ1DADOS [Management -... 0/1024 /1152 Disabled Enabled 5 IP Host 1037 (][]
PRKS00B313C5 Henriz ADM_CRY_1VOZ1DADOS | Internet - T-C... 0/0/1024000 Disabled Enabled 10 1 1038 ][z =
¥ Felipe PRKS00B313C5 Henriz ADM_CRY_1VOZ1DADOS [VOIP - T-CON... 4096/0/0 Disabled Enabled 13 2 1084 L1[[w]
% Labi-Inf-Magi12 :|__PRKSD0BS13FF Felipe ADM_1VOZIDADOS  |Management .. /10241152 Disabled Disabled 5 IP Host 1034 L[]
& Bivlio-Atendd :| _PRKSD0BS13FF Felipe ADM_1VOZIDADOS | Internet-T-C... 07071024000 Disabled Disabled 10 1 1035 {1
@ Labi-nfhagas | 3 PRKS00BS13FF Felipe ADM_1VOZADADOS |VOIP-T-CON... 4096/0/0 Disabled Disabled 13 z 1036 [] z!
@ Lab1-nt1iacss :| PRKS008813D6 |Labi-Inf-Magi2 LAB3_2DADOS Management -... /102441152 Disabled Disabled 5 IP Host 1043 (][]
| PRKS00B813D6 |Labi-Inf-Magi2 LAB3_2DADOS Internet - T-C... 0/0/512000 Disabled Disabled E 112 1044 mlira
¥ Biblio-Atend2 | PRKSDOBE13C2 | Biblio-Atendd ADNM_1VOZI1DADOS  |Management -... 0/1024 1152 Dizabled Disabled 5 IP Host 1069 mlirz
¥ Labl-Inf-Mag73 | PRKSD0BS13C2 Biblio-Atend1 ADM_1VOZ1DADOS  |Internet- T-C... 0/0/ 1024000 Disabled Disabled 10 1 1070 L 1{[]
@ Biblio-Consutal | PRKS00B813C2 | Biblio-Atend! ADM_1VOZIDADOS  |VOIP - T-CON... 4086/0/0 Disabled Disabled 13 2 1071 mjira
V' Biblo.Consuttas i| PRKS008813C7 |Labi-Inf-Mag3s LAB3_2DADOS Management -... 0/1024 /1152 Disabled Disabled 5 IP Host 1055 (][]
v Labt e ;| PRKS00B813CT  [Labl-Inf-Maq34 LAB3_2DADOS Internet - T-C... 0/0/512000 Disabled Disabled 8 112 1056 (][]
PRKS00B813C0  |Labi-Inf-Mag56 LAB3_2DADOS Management ... 0/1024 /1152 Disabled Disabled 5 IP Host 1057 mjira
¥ Labl-inf-Wagl112 PRKS00B313C0  |Labl-Inf-Magse LAB3_2DADOS Internet - T-C... 0/0/512000 Disabled Disabled 3 112 1058 |||+
& | abi-Inf-Mag1314
Apply | | Undo | | Refresh Refresh Shelf




erenciamento NMS Parks

-
R Parks NMS Application 1

File Edit View Actions Tools Help
o ®lr e
[ Parcs s : &) Network Events
T @ Applications =
T @ Custom Maps i @ Network Events Total | 71 Displaying to Page Length E E El El
9 @ Default Category :
¢ . POC-PARKS (172.16.255.60) | - | Status Hostname Source Date ™ Message
n 14 ‘N [Major POC-PARKS 172.16.255.60 Nov 18,2015 10:43.:56 AN OMU Status Link LOSi - Device 1, PON 2, Serial Number 0088130DF el
n 13 Info 143.106.230.16 143.108.230.16 Nov 18,2015 10:15:33 AM New primary server
n 12 [Clear Client_143.106.230.16 MNov 17,2015 01:18:32 PM Threshold reset : Value: 37 Data: JWVMPD_CLIENT_14500_MontorThread|
n 1.1 Info POC-PARKS 172.16.255.60 MNov 17,2015 09:53:25 AM Onu iz Ready to Configuration - Device 1, PON 2, Serial Number 0083131
¢ @ Fault Management Info POC-PARKS 172.16.255.60 Nov 17,2015 09:53:25 AM Onu is Ready to Configuration - Device 1, PON 2, Serial Number 008213/
Info POC-PARKS 172.16.255.60 Mov 17,2015 09:53:25 AM Onu is Ready to Configuration - Device 1, PON 2, Serial Number 008813
Info POC-PARKS 172.16.255.60 MNov 17,2015 09:53:25 AM Onu is Ready to Configuration - Device 1, PON 2, Serial Number 008813l
Info POC-PARKS 172.16.255.60 MNow 17,2015 09:53:25 AM Onu is Ready to Configuration - Device 1, PON 2, Serial Number 0082131
Info POC-PARKS 172.16.255.60 Mov 17,2015 09:53:25 AM Onu is Ready to Configuration - Device 1, PON 2, Serial Number 0088131
Info POC-PARKS 172.16.255.60 Mov 17,2015 09:53:25 AM Onu is Ready to Configuration - Device 1, PON 2, Serial Number 008813
Info POC-PARKS 172.16.255.60 MNov 17,2015 09:53:25 AM Onu is Ready to Configuration - Device 1, PON 2, Serial Number 0088131 =
[Clear POC-PARKS 172.16.255 60 Now 17,2015 09:52:37 AM ONU Status Link UP - Device 1, PON 2, Serial Number 00831304
........................................................ (Clear POC-PARKS 172.16.255.60 Nov 17,2015 09:52:37 AN ONU Status Link UP - Device 1, PON 2, Serial Number 00B813D7
Alarm Summary View {Clear POC-PARKS 172.16.255.50 Nov 17,2015 08:52:37 AN OMU Status Link UP - Device 1, PON 2, Serial Number 00681306
[Clear POC-PARKS 172.16.255.60 MNow 17,2015 09:52:37 AM ONU Status Link UP - Device 1, PON 2, Serial Number 00B813C8
g ﬁ g {Clear POC-PARKS 172.16.255.50 Nov 17,2015 09:52:37 AM OMU Status Link UP - Device 1, PON 2, Serial Number 00B213C7
= =, [l [Clear POC-PARKS 172.16.255.60 Nov 17,2015 08:52:37 AM OMU Status Link UP - Device 1, PON 2, Serial Number 00B813C0
.'f a- - \'. [Clear POC-PARKS 172.18.255.60 MNow 17,2015 09:52:37 AM ONU Status Link UP - Device 1, PON 2, Serial Number 00881388
| {Clear POC-PARKS 172.16.255.60 Nov 17,2015 08:52:37 AN OMU Status Link UP - Device 1, PON 2, Serial Number 00881301
r ] Major POC-PARKS 172.16.255 60 Now 17,2015 09:52:37 AM PON Discovery- Device 1, PON 2, Serial Number 00B813C7T
- Major POC-PARKS 172.16.255.60 Nov 17,2015 09:52:37 AM PON Discovery- Device 1, PON 2, Serial Number 00881306 1
E - Major POC-PARKS 172.16.255.50 Nov 17,2015 08:52:36 AN PON Discovery- Device 1, PON 2, Serial Number 00881388
E i Major POC-PARKS 172.16.255.60 MNow 17,2015 09:52:356 AM PON Dizcovery- Device 1, PON 2, Serial Number 00B313C8
% . Major POC-PARKS 172.16.255.60 MNow 17,2015 09:52:35 AM PON Discovery- Device 1, PON 2, Serial Number 00881307
z ‘N Major POC-PARKS 172.16.255.60 Nov 17,2015 08:52:35 AM PON Discovery- Device 1, PON 2, Serial Number 00B813DA
E - Major POC-PARKS 172.18.255.60 MNow 17,2015 09:52:35 AM PON Dizcovery- Device 1, PON 2, Serial Number 00B313C0
z ] Major POC-PARKS 172.16.255.60 Nov 17,2015 09:52:34 AM PON Discovery- Device 1, PON 2, Serial Number 00881301
B : Major POC-PARKS 172.16.255 60 MNow 17,2015 09:52:14 AM ONU Status Link LOSi - Device 1, PON 2, Serial Number 00881368
|- 3 Major POC-PARKS 172.16.255.60 Nov 17,2015 09:52:14 AM OMU Status Link LOSi - Device 1, PON 2, Serial Number 00821307
l Major POC-PARKS 172.16.255.50 Nov 17,2015 08:52:14 AN OMNU Status Link LOSi - Device 1, PON 2, Serial Number 00881304
A — ’CNU Lk : Major POC-PARKS 172.16.255 60 Now 17,2015 09:52:14 AM ONU Status Link LOSi - Device 1, PON 2, Serial Number 008381301
| N [Major POC-PARKS 172.16.255.50 Nov 17,2015 09:52:14 AM OMNU Status Link LOSi - Device 1, PON 2, Serial Number 00B213C3 =
W Critical = hdgjor ©Winor @ Waming [:Iear| | | Il 0 I D |_




Gerenciamento Furukawa

SAIllSys Ol4, Henri

GPON PROVISIONING |

Equipamentos|

= Lot Equipamento - Listar ONT
Listar OLT

# Cadastrar OLT £ Busca

oLT MAC Plano CRM

- Selecione — . -- Selecione — .

Status ADM Status OP
@ Provisi IProvisi @lnativo @ Ative Pendente  @Inativo
MAC Plano OLT Plano CRM ID
® POC-FURUKAWA = olt[26] 8-26-D4-09-B4-40 Lab3-Inf Detahes | Provisionar | Desprovisionar
® POC-FURUKAWA = olt[26] B8-26-D4-09-B1-52 Lab3-Inf Detahes | Prowisionar | Desprovisionar
® POC-FURUKAWA > 0It[26] 8-26-D4-09-B7-20 Lab3-Inf Detahes | Provisionar | Desprovisionar

L] POC-FURUKAWA = olt[26] B8-26-D4-09-B3-A8 Lab3-Inf Detahes | Provisionar | Desprovisionar




Gerenciamento Furukawa

€ AllSys Ola, Henri
GPON PROVISIONING [

Equipamentos|

Listar ONT

Listar OLT

f Cadastrar OLT

FIX_TXLINK_ADT




traffic-profile 2DADOS_2VOZ create
tcont 1
gemport 1/1-1/4
dba-profile fcal
mapper 1
gemport count 4
bridge 1
ani mapper 1
uni eth 1
vlan-filter vid 10 untagged allow
vlan-operation us-oper overwrite 10 O
vlan-operation ds-oper remove
uni eth 2
vlan-filter vid 10 untagged allow
vlan-operation us-oper overwrite 10 O
vlan-operation ds-oper remove
uni eth 3
vlan-filter vid 13 untagged allow
vlan-operation us-oper overwrite 13 O
vlan-operation ds-oper remove
uni eth 4
vlan-filter vid 13 untagged allow
vlan-operation us-oper overwrite 13 O
vlan-operation ds-oper remove

lapply

Gerenclamento
Furukawa
via CLI



FURUKAWA(config-gpon-olt[7/1])# show onu info

7/1| 1| Active | FISA4f09d9b4 | 33m |-17.1dBm | Henri

Profile

711 | 2| Active | FISA4f09dd4c| 34m |-14.3 dBm | Estagiario2

7/1] 3| Active | FISA4f09d9cc| 33m |-16.0dBm | Enzo

711 | 4| Active | FISA4f09dde2 | 205m |-17.9 dBm | VideoConferencia
7/1] 5] Active | FISA4f09ddb8 | 243m |-15.7 dBm | Lab2-Esportes

711 | 6| Active | FISA4f09dd34 | 32m |- 14.7 dBm | Felipe

FURUKAWA(config-gpon-olt[7/2])# show onu info

\l

~~

N
CONOYOUT A WN P

Profile

Active | FISA4f09ddbe | 118m |- 15.9 dBm | BB-Atendimento
Active | FISA4a09b440 | 119m |- 14.2 dBm | Lab3-Inf

Active | FISA4f09ddb4 | 118m |- 13.6 dBm | BB-Consulta
Active | FISA4f09ddaa | 117m |- 15.3 dBm | BB-Consulta
Active | FISA4f09dfae | 159m |- 20.7 dBm | Helpdesk

Active | FISA4a09b152 | 120m |- 15.0 dBm | Lab3-Inf

Active | FISA4a09b3a8 | 118m |-16.0 dBm | Lab3-Inf

Active | FISA4a09b720 | 119m |- 14.4 dBm | Lab3-Inf



Testes e Resultados

Furukawa Parks / Prysmian

* Iperf

e MRTG/SNMP
o LanTraffic Trial
« SIMET NIC.br



Testes e Resultados

"Yearly' Graph (1 Day Average) "Yearly' Graph (1 Day Average)
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Feb HMar Apr May Jun Jul fug Sep Oct MNow Dec Jan Feh Feb Har Apr May Jun Jul Aug Sep Oct Now Dec Jan Feb
Max Average Current Max Average Current

In 85.2 Mb's (5.8%) 151 Mi's (1.5%)  907.6 kb's (0.1%)

In 61312 kb/'s (0.6%) 1021.7 kb's (0.1%0) 128.7 kb's (0.0%)
Qut 63350 kb/s (0.6%)  1305.6 kib's (0.1%0) 113.4 kb's (0.0%)

OQut  85.0 Mb/'s (8.8%) 141 Miv's (1.4%) 288.0 b/'s (0.0%)

GREEN ### Incoming Traffic in Bits per Second

GREEN #5## Incoming Traffic in Bits per Second
BLUE ### Outgoing Traffic in Bits per Second

BLUE ### Outgoing Traffic in Bits per Second

MRTG Furukawa MRTG Parks / Prysmian



Testes e Resultados

Eile Edit Configuration File Downloading  Autemation Toel Help

Sender - Parameters ] Sender - Traffic + Statistics Receiver - Traffic + Statistics l Throughput Graphics ]

Listening To ... Coming Fram ... Working Mode Statistics (based on application data)
Rx Rx Tx UL
Porte Protocol.| Remote IPAddress or Host Name Throughput Volume Throughput Volume Jitter

Connection#01 | t1 2008 [TcP - |||[ ANY_ADDRESS Absorber | Browse 203kbis|  107GB| N 0B A
Connection#02 | 2| [ 2010 [TcP - ||/| ANY_ADDRESS Absorber Browse |#02 || 4poknis  551GB NA 0B NA
Connection #03 | 2| [2011  [TCP -]/ [ ANY_ADDRESS Absorber Browse |#03 || 257 mMois| 15778 NA 0B A
Connection#04| | [2012  [TcP - ||| ANV_ADDRESS Absorber Browse |#04 || 4sapps  210TB NA 0B NA
Connection#05| 2| [ 2013 [TcP - |||[ ANY_~DDRESS Absorber Browse |#05 || 557 pyns  157TB|  NIA 0B NA
Connection #06 | 2| [ 2014 [TcP - ||/| ANY_sDDRESS Absorber Browse |#06 | 4g4mbis  210TB  N/A 0B N
Connection #07 | 21 (2015 [TcP - ||| ANY_ADDRESS Absorber Erowse |#07 || og7mbis| 157TB  NA 0B NA
Connection#os | 2| [2016  [TcP - ||| ANY_ADDRESS Absorber Browse |#08 || 454mpis  210TB MNA 0B NA
Connection #09 | -] |2003  [UDP ~ ||| ANY_ADDRESS Absorber Browse |#08 || g 7mpis| 157 TB,  N/A 0B NA
Connection#10| 2/ [2010  [uDP ||| ANY_ADDRESS Absorber Browse |#10 || 454Mbls  209TB  N/A 0B NA
Connection#11| +1[2011  JupP ||| [ANY_ADDRESS Absorber Browse [#11 || 267 Mois|  157TB|  NA 0B NA
Connection#12| 21 [2012  [upp || |AMY_ADDRESS Absorber Browse |#12 || 454Mbis  209TB  NIA 0B NA
Connection#13| 1 [ 2013 [uDP - |||[ ANY_ADDRESS Absorber Browse [#13 || 267 Mo/s  157TB|  NIA 0B NA
Connection #14| 2] [2014  [uDp || |AMY_ADDRESS Absorber Browse |#14 || 464 Mbis 209TB  NA 0B MNA
Connection #15| 21 [2015  [upP - ]|/[ANY_ADDRESS Absorber Browse [#15|| 267 Mois|  157TB| N/A 0B NA
Connection #16 | 2| [2016  [uDP ~|| [ ANY_sDDRESS Absorber Browse |#16 || 273Mbis  200TB  NiA 0B NA

HHHH I

Start Receivin
Export is disabled B

Traffic

Export Statistics into a File ‘

Stop Receiving ‘ Choose Columns Reset Display

Receiver Statistics (based on application data)

StartRecelver | | active Connections 16 [TCP (8) UDP (8) SCTP (0} ]
Stop Receiver Total Sending Throughput MNiA Total Receiving Throughput | 493 Mbis

Geracao de trafegos TCP e UDP na rede.



Testes e Resultados

BN Administrador: Ch\Windows\system32\cmd.exe | | o S

[132]1 local 143_.186.2380.212 port 49982 connected with 143 .1606_.230.11 port 56681
[ ID] Interval Transfer Bandwidth

[132]1 ©B.8— 1.8 sec 28.8 MButes 235 Mbits/sec

[132]1 1.8- 2.8 zec 28.3 MButes 238 HMbhitsrsec

[132]1 2.8 3.8 zec 27.8 MButes 233 Mbhitsrzec

[132]1 3.8— 4.8 sec 18.3 MBytes 154 Mhits/sec

[1321 4.8— 5.8 zec 28.4 MButes 238 HMhits/sec

[132]1 5.8 6.8 zsec 28.5 MButes 239 HMbitsssec

[132]1 6.8 zec 28.3 MButes 237 HMbits/sec
[1321 7.8- sec 17.4 MButes 146 Mbhits- sec
[1321 8.6 zec 28.7 MButes 241 Mbhitsrssec
[1321 29.8-18.8 zec 28.6 MBytes 248 Mhits/=ec
[132]1 18.8-11.8 sec 28.7 MButes 241 HMbhits/sec
[132] 11 .68-12_.8 zsec 17.8 MButes 149 Mbhits- sec
[132]1 12.8-13.8 zec 28.2 MButes 236 Mbits/sec
[132]1 13.8-14.8 sec 28.7 MButes 241 HMbits/sec
[132]1 14.8-15.8 zec 28.7 MButes 241 HMbhitsrsec

[1321 ©.8-15.8 sec 394 MBytes 220 Mbits/sec TransmiSSéO de dadOS com

C:sUzerssAdministradorsDownloads > - - :
C:wUzers*Adminiztrador~Downloads> a Crlptografla AES atlva_
C:UserssAdministradorsDownloads >

C:sUserssAdministrador~Downloads >

C:xUszerss~Administrador~Downloads >
C:slUzers~AdministradorsDownloads *iperf .exe —¢ 143.186.238.11 -i 1 -t 15

Client connecting to 143 .186_.238.11, TCP port 56861
TCP window si=ze: 8.88 KByte <default}?

[132]1 local 143.186.2380.212 port 49783 connected with 143.1686.230.11 port 56681
[ ID] Interval Transfer Bandwidth
[132]1 B.8- 1.8 sec 27.1 HMButes 228 HMbhits/sec
[132]1 1.8- 2.8 sec 27.1 MBuytes 228 Mbitsr/sec
[1321 2.8- 3 zsec 27.4 MButes 238 HMbits sec
[1321 3.8 4 sec 26.8 MButes 218 HMbits/sec
[1321 4.8- 5 sec 18.2 MButes 153 HMbhitsrsec
[1321 [ zec 27.3 MButes 229 Mhitsrssec
[1321 ¢ sec 27.2 MBytes 229 HMbhits/sec
[1321 8 zsec 26.9 MButes 226 Mhits/sec
[1321 9 sec 17.7 MButes 149 Mbhits- sec
[1321 a zec 27.1 HMButes 227 HMbits/sec
[1321 1E B-11.8 sec 26.%7 MBytes 226 Mbhitsrssec
[132]1 11.8-12.8 zec 27.4 MButes 238 HMbhitsrsec
[1321 12.8-13.8 zec 17.1 MBytes 144 Mhits =ec
[132]1 13.8-14.8 sec 27.1 HMButes 227 Hbhits/sec
[132]1 14.8-15.8 sec 26.9 MButes 226 Mbits/sec
[132]1 B.8-15.8 sec 378 MBytes 211 HMbits/sec

EEEEEEEEE

C:xUzers~Administrador Downloads >




Testes e Resultados

e, Administrador: Prompt de Comando - iperf -s

Server listening on TCP port 5681
TGP window size: 8.88 KByte {default?

local 143.186.238.11 port 5881 connected with .186.230.27
[ ID] Interval Tranzfer Bandwidth
[148] BA.A-168.8 sec 882 MBytes 675 Mhits/sec
[164] local 143.186.238.11 port 5881 connected with .106.238.27
[ ID] Interval Transfer Bandwidth
[164] B.B-10.8 sec 7?71 MButes 648 Mbhits/zec
[152]1 local 143.186.238.11 port 5881 connected with 18623027
[ ID] Interval Transfer Bandwidth
[152]1 B.8-18.8 sec L9% MBytes 499 Mhits./sec
local 143.186.238.11 port 5081 connected with .186.230.27
Interval Tranzfer Bandwidth
A.8-18.8 sec 693 MBytes L8@ Mbits/sec
local 143.186.238.11 port 5081 connected with .106.238.27
Interval Transfer Bandwidth
H.8-18.H8 sec 144 MBuytes 121 Mbhits/sec
local 143.186.238.11 port 5881 connected with 18623027
Interval Transfer Bandwidth
H.8-18.8 sec 144 MBytes 121 Mhits./sec
local 143.186.238.11 port 5081 connected with .186.230.27
Interval Tranzfer Bandwidth
[148] BA.A-168.8 sec 144 MBytes 121 Mbhits/sec

Transmissao de dados com o perfil de trafego 128 Mbits/sec aplicado.



Testes e Resultados

' 3 Simet - O melhor medide: X YWY

€« - C' [ simetnicbr/simet-app.html#result-advanced-btn

TESTE CONCLU|DOI PTT Metro de Curitiba - 15ms ¥

VELOCIDADE: 52.65 Mbit/s
LATENCIA: 87 mMs BO
PERDA DE TRAFEGO: 0.67 % BO

| Ligacao com voz via Internet
Bom!

Video conferéncia '

Jogos online «

VELOCIDADE be UPLOAD ‘
média 83.47 Mbit/s  mediana 84.42 Mbit/s -

- Rl

VELOCIDADE pe DOWNLOAD

=
media 5417 Mbit/s mediana 52.65 Mbit/s : g
(. 0 N N N N 0 0NN e

Varios testes de velocidade com o SIMET nic.br




Conclusao

* Atecnologia GPON e uma alternativa viavel ao
cabeamento metalico tradicional de rede.

* Facilidade na instalacao, manutencao e
principalmente o gerenciamento das ONU.

* Aproveita o legado da rede oOptica existente de
Infraestrutura de fiboras monomodo.

e Seguranca no transporte de dados devido a
criptografia AES 128 bits nativa no hardware.

* Aplicacao de perfis de trafego e QoS de
maneira pratica e rapida.



Conclusao

Minimiza os impactos ao meio ambiente devido a
auséncia dos ativos na distribuicao da rede.

Certificacao LEED.

Proporcionou um entendimento mais claro da

tecnologia e uma maior
ao uso da solucao.

tranquilidade com relacao

Os resultados dos testes com ambas as
empresas foram satisfatorios, cada uma com suas
particularidades e atenderam ao propaosito inicial.

Ambas as solucoes pre
apenas.

paradas para IPv6 via CLI



Conclusao

 Comparando o custo por porta de rede Gigabit

entre uma rede tradicional d
metalico e uma rede oOptica

e cabeamento
nassiva

conseguimos um empate a

partir de 70 pontos

de rede. (Calculo realizado referente aos
equipamentos ja utilizados na Unidade FCA.)

* Perspectivas do uso da solucao em novos

projetos como por exemplo:

construcao do

Centro Esportivo na FCA (500 pontos de rede)
e dos novos predios Administrativos, Docentes
e Biblioteca. (2500 pontos de rede)



Obrigado !!!

Henri Alves de Godoy — henri.godoy@fca.unicamp.br
Tecnologia da Informacao e Comunicacao
Faculdade de Ciéncias Aplicadas - FCA
Universidade Estadual de Campinas - UNICAMP
Fone: (19) 3701-6682

FCA

UNICAMP « LIMEIRA
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