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Zadani
Zadani / Motivace
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Zadani

Zadani / Motivace

@ Prevést protokol Packet over SONET na FrameLink

@ Implementovat v FPGA Xilinx Virtex 2 Pro

@ Vyuzit RocketlO pro pfenos SONET OC-48 (2,488Gbs)
@ Projekt CESNET/Liberouter (Combo karta, komponenty)

@ SONET/SDH dominantni telekominikacni technologie
@ Dosavadni projekty Liberoutru uréeny pro Ethernet

@ Umoznit portovani sou¢asnych projektt na sit SONET

A




Uvod do problematiky
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@ 125us / rdmec (pro OC-48 ~ 38 kB)




Uvod do problematiky
[ ]

SONET/SDH

270 x N columns (bytes) (90 columns for STM-0)
9x N (3for STM-0) 9 261 x N (87 for STM-0)

-

[N

9rows
STM-N payload

@ 125us / rdmec (pro OC-48 ~ 38 kB)

Packet over SONET ~ RFC 2615 (PPP over SONET/SDH)

@ IP paket — PPP ramec — ,HDLC-like” ramec
@ Zakodovani (scrambling) polynomem 1 + x43
@ Vlozeni do SONET/SDH Payload (SPE)




Uvod do problematiky
[ ]

FrameLink

FrameLink - univerzalni 2 bodovy spoj uvnitt FPGA
Vyvinut na projektu Liberouter (zjednodu$eny LocalLink)
Pfenos dat ve formé paketu

Genericka datova Sitka 8, 16, 32, 64, 128 b

Umoznuje Flow control




Navrh reseni

Navrh resSeni

@ Reseni rozdéleno na pos_buf (pfevod PoS na FL) a
pos_buf_rio (RocketlO)
@ 16b datova cesta / 155,52 MHz
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Realizace
[ ]

SONET Framer

. dat:
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@ Ur€eno pouze pro PoS OC-48 (STM VC-4-16c¢)
@ 168MHz / 1389 Slices (odhad po syntéze)




HDLC kontrolér

data

data 3

start of stream
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start of frame end of stream

Realizace
[ ]

data

end of frame BUI|d FSM hi byte invalid

hi byte invalid
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FCS generator

HDLC controller, TX part

16

SONET

@ 16b datova cesta x dostupné feseni pouze 8b

@ Vysilaci (TX) a pfijimaci (RX) ¢ast

@ Konec¢né automaty (vkladani poli, ndhrada Bytu)
@ 162MHz / 406 Slices (odhad po syntéze)




Realizace
L]

PPP kontrolér
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@ enkapsulace / dekapsulace L3 paketl
@ Zpracovani LCP paketu (PicoBlaze)
@ 172MHz / 3015 Slices (odhad po syntéze)




Testovani

FL SIM

13_tx1

13_rx1

pos_buf
UuT 1

rio_tx1 / rio_rx2

rio_rx1 / rio_tx2

FrameLink 16b |

Data 16b

pos_buf
UuT 2

Testovani

13_rx2

13_tx2

FL SIM

FrameLink 16b

@ Dil¢i simulace realizovanych komponent

@ Poloautomaticky test celé jednotky pos buf (funkéni
simulace)

@ Pouzity realné pakety (Wireshark)
@ Simulaéni nastroj ModelSim (MentorGraphics)




Shrnuti

Shrnuti

@ Jednotka pro pfevod PoS na FL popsana na RTL ve
VHDL, funkéni v simulacich

@ Realizovany dil¢i komponenty (16b HDLC kontrolér,
programovatelny PPP kontrolér, SONET Framer pro PoS)

@ Budouci prace

e Casovani na Combo 4 SFPRO karté
o Testovani v HW
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