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gl ze] SW ALS AA

[0309]
% i Egs H 1
(0310] Applications
Application area: video decoding
Uncempressed
video and graphics
!
Compressed
Video Composed
- MPEG 1/2/4 —» video and
» W9 graphics
«H.264
[0311]
o : Compressed
Video
Raw > » MPEG 1/2/4
video i - Wivig
~H.284
[0312]
Architecture
0313] frohit
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High compute density

& 2x perfimm?2 of VP1 architecture

¢ Efficient on new apps (compare to fixed function HW)
Programmable

& “reasonably” compilable : C for scalar, intrinsics for vector

& L atency hiding managed in HW.

& Protection against hangs and bad addresses
Scalabie

2 2x and _x scaling options

% Scalable via clock frequency
High precision operations support

0314 & 10b + 20b integer datatypes

N U T RO . O A [
I sy el I S L e . _ 9
3 'N)'E:d FES NN S S AN E R RO SN B+

Host
Feil wnlt

B

ealar Controlior -
- gm mwﬁﬂr’ F

ICazhe

8K,
configurable}

[0315]

i H -1 3 ,?“,,..
Biock overyinow

2 Scalar processor
& Program flow contiol
& Tile rasterization and address cale
@ Feeds loosely coupled vector unit

& Vector processor:
@ 3-issue VLIW (V + LAB)
@ 4x4 SIMD datapath
& Vector operands directly from datastore (no regfile transfer)

w# Scalar / vector interface:
@ Loosely coupled processors — scalar feeds a command fifo
2 Instruction and data streaming {lateney hiding) managed by HW

[0316] 2 Vector commands issue when instructions and data are ready
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[0317]

[0318]

[0319]

Yeclor datapath

v A = address instrucian

N { =intager ALU {nstruction
T Y = vecior SIMU Instruction

B = branch unit Insttction

i Detode l

4RW ~ scalar
AddrReg File_ ; processer

ADDRESS UNITx2
+COLLECTOR GNTRL

rAo] Ra1] RAa] RAa] Wao] wai]

DATA STORE

Rf], Rzl w3 [

]

Cuonstant

inherited from VP1

% Dot product oriented datapath
@ VP2 goes from 2-tap to 4-tap math
@ VLW with AAB/N instructions. (Modified issue rules)
«# Datapath arch: accumulator, data forwarding, HW interlock
w Free transposes. Changed from 16x16 -> 4x4
« Dedicated address units

‘& Complex instruction set (optimized for video)

VB2 Features 1

& Decoupled scalar processor _
@ Good target for compilable outer loop code in C
& Instruction streaming
& HW-managed instruction prefetches (using pipelined I3}
& Applications can have larger foatprint than insttuction cache
& Data prefetching
HW-managed streams in datastore
& Programmer not have to do outer loop unrolling
W Precision improvements

(Z 10b single precision
& New 20b double precision

@ Better ISA
(& Befter error management
€ memory protection, instruction traps
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VP7 Features 2

W 4X%4 SIMD datapath
@ ¥P1 was 161 SIMD machine
& Very efficient organization for advanced codecs (H.264, WMV9)
& Reduces bandwidth requirements for 2D prosessing
¥ Improved datastore organization
% Tiled 4x4 sfrusture to matech datapath and provide a much
cheaper franspose capability vs VP1
. collector sfructure like SPA to emulate multi-pert RANM
@ vector pipe opetates directly from datasiore {ro vecter regfile)
w Dedicated crossbar stage
@ Extract un-aligned operands
% Create mulfiple operands from few read ports
w2 Constant RAM
& reduces datastore read bandwidth pressure

& Very flexible condition code / predicate support
[0320]

@ mpegZmevﬁfH 264 encode assist {in-loop decoder)
@ mpeg2iwmveiH.264 decode (post VLD decoding)
@ In-looplout-of-loep de-blocking filters

@ Image processing / enhancement
@ Advanced motion adaptive deinterlacing
@ input noise filtering for encoding
& Polyphase scaling/resampling
& Sub-picture compositing

@ Per-pixel transforms: procamp, color space canvergmn,
gamma, LCD overdrive, histogram adjustment etc.

[0321] & Video surface format conversions

Potential target applications

«# 2D primitives, blits, rofates etc.
< Refinement-based software motion est algorithms
i 16/32 bit MAC applications (audio?) |

[0322]

Frogramming Model
[0323]
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[0324]

[0325]

[0326]

»

Frogramnuiag model example

gy
scalar control thread vector data thread
parse_methods(); vector_funcA {
setup_vector_engine();
while (lend_of alg & lemd fifo full) {
) ) }
compute param for tile() vector_fuiicB]
send params_to_vector(); 1\
f/ mem RD
fetch data to vector(;— ,
// mitiate RPC call cmvesﬂt:___,! }
exe_vec func{&vector funcB); 4T {1 ..
/f mem write
write_data_from_vector();

2

Streaming and latency hiding

—
8000 i N
\ Pipefined i$
s 1+t e L
O N e — N,
Video Suracs (Lamar— \\“E. \%
n A+t 2 | oped

]

axef@y_subp_kiend,
‘otir_juma,
*eur_chrota,
“eur_sp,
*eur._out)

s 2w =5 i 18 15 720w =

Viddeo Surface (6')“*3)/

& ]
=TT
Stroam b n

i o
i

Memory DWMA Engine Data Store Vector Datapath

r59 ¥4

101:

105:

112:

115:

210:

211:

212:

511:

CPU

EEEY
EEE SN
we)

27k} A

v

2 HE A
ZZ2AA "HolE FhA

dlolel A7 vz
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Y Yy \4
D
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b =
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Y
Ny
2o
EH3
300
302
301 =, \
\  =ZF A ~d= NEEEECERESE

parse_methods(); vectar_funcA {

setup_vector_engine();
}

while(lend_of_alg&icmd_fifo_fuil ) { L vector_funch {
compute_param_for_tile(i) | -
send_params_to_vector();
/Imem RD =Y
fetch_data_to_vector(); -~ | ﬁ% }
1! initiate RPC call on vector -
exe_vec_func(&vector_funcB); J[

{I mem write }_

\ I

3y

write_data_from_vector{};
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208 401 223 221
NEST RS R A Pipelined $
411 %) 222
(&v_subp...) 402
421 ™
e ¥ n k
A= 422 . J v_subp
( ) 1 n+tih _blend
[n_[n+1]n+2[n3 goas——>{n ] }
412 'R
=iy
EEEE2 A n] 1
( ’J‘,E ) \ .| v [}
n+1 ‘\ ' .| ‘}
H3 memRd() Nl 5 RN exe{&v_subp_blend,
424/ n+ S *cur_luma,
[ n [n+1]n+2]n+3 L *gur_ciroma,
V n+3 Y *cur_sp,
*cur_out)
n-1
n ..
n+1 {
n+2 1 430
, ARGB_OUT
n-1]n [n+t[n+2[n+3
! DMA <1z glo]E] A& HE doly A=
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