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This session describes how the performance of a
RAID system Is accelerated using the new Linux
Asynchronous DMA Iinterface.

The ADMA interface enables RAID data path tasks
to be offloaded to DMA engines, resulting in a
significant increase in data throughput.

The high-performance PowerPC Linux RAID driver
IS discussed In detall.
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RAID Algorithms
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integer addition modulo 5

integer multiplication modulo 5

31|141]0 1 2

4110 1 2|3

single 0 per row means
unique additive inverse

0|31 4 1|2

O[|4|]|3]|]2 1

single 1 per row means
unique multiplicative inverse
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powers of 2 (modulo 5) multiplication examples using logarithms
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Full Stripe Write

stands for a GF(2%) multiplication of the two terms

stands for a GF(2%) multiplication (= GF(2) multiplication) of the two terms

Q= arz D7®ae D6®35 D5®a4 D4o®a3 D3®a2 D2®a1 D1®a0 Do
P|—=|1|D/(¥) 1|Ds[+] 1|Ds[*+)] 1 |Dao[*] 1 |Ds{*} 1 |[D2{*) 1 [D:1{*) 1 |Do
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Single Strip Write

subscripts “n” and “0” mean new and old respectively

stands for a GF(2®) multiplication of the two terms

stands for a GF(2%) multiplication (= GF(2) multiplication) of the two terms

Q| = | &7 D7®ae D6®35 D5®a4 D40®33 D3®32 D2®a1 D1®ao Do
Q| — | a4 D4n® ay D40®Qo
Po| — | 1|D7(#) 1 |Ds[*) 1 |Ds(+] 1 |Dsof*) 1 [Ds{x)] 1|D2(*] 1 |Ds{*)] 1 |Do
Po| = | 1 |Dan[*)] 1 |Dao[+} Po




AMCC PPC DMA Engines for embedded RAID
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Supports up to 255 drives
(253 data and 2 parity )
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Linux Asynchronous DMA Interface
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ADMA Interface for the Linux MD driver
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bio make_request generic_make_request
) (bio *bi) (bio *bi)
page bio_vec
| bio_vec
page / ,
bio_vec stripe_head N
page / ‘ 0 i
r5dev]i] .
. - (vrit, write
bio *towrite 7 req
bio req d
oc  lvec
bio_vec
> page > hard disk driver " hard disk
data_copy | page [ > hard disk driver " hard disk
- > page > hard disk driver " hard disk
page » hard disk driver " hard disk
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