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Motivation

e SONIC supports only 10G
e PHY should be access to more devices
e Convert SoNIC to 1G

o Provide a software implementation (8b10b codec)
o Hardware implementation

e Link to SoNIC firmware



Design - 1000BaseX Standard

osl CSMA/CD
REFERENCE LAYERS
MODEL
LAYERS HIGHER LAYERS
APPLICATION LLC (LOGICAL LINK CONTROL) OR OTHER MAC CLIENT
PRESENTATION MAC CONTROL (OPTIONAL)
SESSION MAC—MEDIA ACCESS CONTROL
TRANSPORT / RECONCILIATION
NETWORK |/ /
w; PCS
DATALINK |/ PMA 1000BASE-X
| wxpPvD | | sx-pvD | CX-PMD PHY
PHYSICAL

To 1000 Mb/s Baseband —p
Repeater Set or to
1000BASE-X PHY

LX MDI —» SX MDI —» CX MDI —p
MEDIUM MEDIUM MEDIUM

(point-to-point link) " N~— -

1000BASE-LX
(PCS, PMA, and LX-PMD)

1000BASE-SX

1000BASE-CX
(PCS, PMA, and SX-PMD)

(PCS, PMA, and CX-PMD)

Taken from http://standards.ieee.org/getieee802/download/802.3-2012_section3.pdf (Fig 36-1)



http://standards.ieee.org/getieee802/download/802.3-2012_section3.pdf

Design - 1000BaseX Standard

e Physical Medium Dependent (PMD): transmitting and
receiving symbols from medium

e Physical Medium Attachment (PMA): Deserializing
symbols and converting then into 10-bit code words

e Physical Coding Sublayer (PCS):
Encoding and Decoding code-words into octets



Design - SONIC over 1G
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Design - 8B/10B Codec
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Optimizations - SONIC over 1G

e |Loop Unrolling
e _ Dbuiltin_popcount

e Store lookup table in memory (small enough
to fit L2 cache)



Evaluation - Enco
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Future Work

e DMA!
Can build on the SoNIC DMA engine to
transfer data between the Hardware and
Software Layers.

e More Testing
Couldn’t test completely as we were unable
to interface the hardware and software
stacks.



