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Historical Timeline Area and Speed Comparisons

UofT SPREE VENICE is faster and smaller
CPU Generator, SPREE-based, VENICE area is smaller. (for each of V1, V2 and V4).

Mlﬁzié%ngggg?le VI?(?AIT/ISEOSI’ESS’;;)IG Note: some DMA area in VEGAS moved to ICN in VENICE. Note: speedup here is geomean of only autcor, rgbcmyk, rgbyiq, imgblend, filt3x3.
UBC VIPERS (V16) UBC VEGAS (V32) UBC VENICE (V4) (ICN == Interconnection Network == Alignment network)
NooorT UTlle UT-lle based, E—— Nios II/f based, Nios II/f based, o o0 .
|0I§Cé:|3|r;g§6| © ViRAM inspired scratchpad, subword ALU unaligned & area optimized ' B Total “§ 4. B Nios Ilif
[ ] [FPGA2008] [FPGA2011] [HotChips2011] H DMA @ Va o W Ideal 1:1
M Control & £ Nios IIif
ICN S - VESPA
- w2 V2
Nios n © M ALU/Accum S & ° B VEGAS
Altera Avalon "/f é 5,000 O l W NIOS % E 1200 B VENICE
. ] o & V1 o
Fabric CPU m = l 29 VENICE o
2,500 . I = I ® 5 00 improvements 1:1 scaling
i ;o
[] [ 3
D
@
[ 0 0.00
= I M\ \l"', \xb. ) \3", J ) \3 L \3& 0.00 2.00 4.00 6.00 8.00
' VENICE Vector Engine LWL SO RCRC es
2 SN 20 O (O (O W et ol
I : B N N N N N NET T N Area (relative to Nios |1/, ALM count)
- - -
| v / /
/ / / |
’ #, / * : :
: / 7 7 I V1-VENICE 4.7x better area*delay than Nios II/f VA-VENICE up to 104x faster than Nios II/f
I IIIII.i ..l"" ‘II,.i I Note: area is based on ALM (logic block) count only.
: ; g E I ~ “500 VESPA-V1 120.00 VESPANA
I B VENICE-V1 VENICE-V4
| || Scratchpad ﬁ | | S 18.00 € 9000 B VENICE
| Memory ﬁ - I g :
_ll i 4kB - 1MB /, [ = !
I - l l"'" , 3 12.00 S 60.00
| 2 clk ' 3 3
Xc , I 5 F:
| / . / : g & 30
[ ’ 1 ’ g
. ﬁ f | Ll | L |
| / 7 / / 2 B B P S
H H H H - H I \)\ (\-\\\ 0\\\ 0\?(\ \\\rb* 9 6\%0 ’a(\\\)\ ?%0 ,a\)\fg \0((\* @0\*\ o\ b\?(\ \\O* _\96\% -\0\? 2 (\_\ta\(\\o ?0(\_\9'3
[ # ’ ’ n'"" > , ? © O © « o S
| Z Z Z Z / 2 i 3
| | Code Sample Blocked and Transposed FIR
L

// The code below is single-buffered, but double-buffered is possible and will hide memory latency.
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void vector fir( uintlé *input, uintlé *output, uintlé *coeffs, int sample size, int num taps )

{

// divide scratchpad into maximally-sized pieces
// all code below assumes chunk size < sample size
int chunk size = VEGAS VECTOR MEMORY SIZE / ( (3*chunk size+4*num taps)*sizeof(uintl6) );

// allocate memory from scratchpad

uintl6é *sample on vpu = (uintlé *)vector malloc( ( chunk size+num taps)*sizeof(uintl6) );
uintlé *mult = (uintlé *)vector malloc( ( chunk size+num taps)*sizeof(uintl6) );
- uintlé *dest on vpu = (uintl6é *)vector malloc( (num taps+chunk size+num taps)*sizeof(uintl6) );

dest on vpu += num taps;

int j, chunk start = 0;
while( chunk start < sample size ) {
vector dma to vector( sample on vpu, input+chunk start, (chunk size+num taps)*sizeof(uintl6) );

| | vector wait for dma();

vector set v1( chunk size+num taps ); // sets vector length

4 O 7 3 5 1 uintl6é *temp dest = dest on vpu;

' vector ( SVHU, VMULLO, temp dest, coeffs[0], sample on vpu );

\\V for( j = 1; j < num taps; Jj++ ) {
temp dest--;
N vector ( SVHU, VMULLO, mult, coeffs[]j], sample on vpu );

vector ( VVHU, VADD, temp dest, temp dest, mult );

---a’> }

5 1 4 O 6 2 vector wait for dma();

: vector instr sync(); // waits for all vector instructions to finish

vector dma to host( output+chunk start, dest on vpu, chunk size*sizeof(uintlé) );
chunk start += chunk size;

}

vector free(); // frees entire scratchpad

Scratchpad supports: (1) arbitrary number of vectors, (2) any starting position, vector wait. for dma();
(3) any length, (4) 2D vectors (ie, submatrices).




