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Zadánı́ / Motivace

Zadánı́
Převést protokol Packet over SONET na FrameLink
Implementovat v FPGA Xilinx Virtex 2 Pro
Využı́t RocketIO pro přenos SONET OC-48 (2,488Gbs)
Projekt CESNET/Liberouter (Combo karta, komponenty)

Motivace
SONET/SDH dominantnı́ telekominikačnı́ technologie
Dosavadnı́ projekty Liberoutru určeny pro Ethernet
Umožnit portovánı́ současných projektů na sı́t’ SONET



ČVUT FEL katedra počı́tačů
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Figure 6-5/G.707/Y.1322 – Multiplexing method directly from Container-4 using AU-4

6.2 Basic frame structure

STM-N frame structure is shown in Figure 6-6. The three main areas of the STM-N frame are
indicated:

– SOH;

– Administrative Unit pointer(s);

– Information payload.
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Figure 6-6/G.707/Y.1322 – STM-N frame structure125µs / rámec (pro OC-48 ∼ 38 kB)

Packet over SONET ∼ RFC 2615 (PPP over SONET/SDH)
IP paket→ PPP rámec→ „HDLC-like“ rámec
Zakódovánı́ (scrambling) polynomem 1 + x43

Vloženı́ do SONET/SDH Payload (SPE)
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FrameLink

FrameLink - univerzálnı́ 2 bodový spoj uvnitř FPGA
Vyvinut na projektu Liberouter (zjednodušený LocalLink)
Přenos dat ve formě paketů
Generická datová šı́řka 8, 16, 32, 64, 128 b
Umožnuje Flow control
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Návrh řešenı́

Řešenı́ rozděleno na pos buf (převod PoS na FL) a
pos buf rio (RocketIO)
16b datová cesta / 155,52 MHz
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SONET Framer

Určeno pouze pro PoS OC-48 (STM VC-4-16c)
168MHz / 1389 Slices (odhad po syntéze)
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HDLC kontrolér

16b datová cesta x dostupná řešenı́ pouze 8b
Vysı́lacı́ (TX) a přijı́macı́ (RX) část
Konečné automaty (vkládánı́ polı́, náhrada Bytů)
162MHz / 406 Slices (odhad po syntéze)
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PPP kontrolér

enkapsulace / dekapsulace L3 paketů
Zpracovánı́ LCP paketů (PicoBlaze)
172MHz / 3015 Slices (odhad po syntéze)
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Testovánı́

Dı́lčı́ simulace realizovaných komponent
Poloautomatický test celé jednotky pos buf (funkčnı́
simulace)
Použity reálné pakety (Wireshark)
Simulačnı́ nástroj ModelSim (MentorGraphics)
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Shrnutı́

Jednotka pro převod PoS na FL popsána na RTL ve
VHDL, funkčnı́ v simulacı́ch
Realizovány dı́lčı́ komponenty (16b HDLC kontrolér,
programovatelný PPP kontrolér, SONET Framer pro PoS)

Budoucı́ práce
Časovánı́ na Combo 4 SFPRO kartě
Testovánı́ v HW
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