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Examplé=RRIIhiérarehy chy

— — — — — — — o— — — o— — o— — — — oe— e— e— — —

funA
call funC
call funB
P
call funC

|
|
|
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Example eRRI hierarchy @neposedosed

5
_____________________ -
-
funA | o
v )
L }‘ LY bﬂ
call funC S s — S 1
— E ——
o I | I
| | |
call funB T |
‘ |
———————————————————— — I
| |
funB | |
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| |
| |
call funC > Proxy C | |
| |
| |
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How\oftén: daésdthappenzen?

C Ci

main

B
J / \DIRECT: 28375 28377 28379 28381

DIRECT: 28383

main

g

DIRECT: 18439 18442 18588

IRECT: 27460 27837 28154 &_motion_vector_constprop_4

sha_transform

)5 DIRECT: 18604 18645

! 19025 19056 19085

Flush_Buffer

L ]

DIRECT: 19992

KeySche

__builtin_exit

90

nstprop_2

P

roundAndPackFloat|

gsm_norm

| —_udivdi3
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How\oftén: doésdthappenzen?

7
C CHStone 1 Os GCC option:
» adpcm : DAG
main
DIRECT: 18483 18525 18554 18558 19210 19214 DIRECT: 18591 18637
propagateFloat64NaN DIRECT: 18604 18648 18699 18798 | roundAndPackFloat641

DIRECT: 19582

shift64RightJamming
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Generahfdatures of of PandA\ fraamewark
forrHILS

G
G

Open source project: GPLv3 license

HLS performed by a single command line tool: bambu

ANSI C support

>

Complete with few exceptions: recursive functions

State -of-art algorithms implemented for:

>

yyTyYyvyvyvyy

Support of single and double precision floating point

Function allocation and sharing
Memory allocation

Bit - width analysis

Module allocation and binding
Register allocation and binding
Interconnection allocation and binding
Controller and Datapath generation

a C based library or  FloPoCo

Deeply integrated with GCC compiler:
GCC versions currently supported v4.5 , v4.6, v4.7,v4.8 and v4.9 (v5.x)

>

» All GCC options can be used to control the compiler front

computation exploiting

-end
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Results<onn CHStonee

9
#Cycles  Freq. (MHz) #LUTs LUT Gain #FFs FF Gain #DSPs DSPs Gain
FP  noFP FP  noFP FP noFP FP noFP

adpcm 17996  94.10 9494 5595 6143 8.92% 4340 4564 491% 63 69 8.70%
aes 1906 128.22 12430 5984 7751 22.80% 5342 7141 2519% 0 0 0.00%
blowfish 88763 114.39 106.95 3436 6241 44.94% 2185 3699  40.93% 0 0 0.00%
dfadd 520 133.89 139.16 3004 3937 23.70% 2303 2772 16.92% 0 0 0.00%
dfdiv 1152 112.51 109.89 5781 5783 0.03% 4219 4217  —0.05% 32 32 0.00%
dfmul 143 111.91 114.05 1643 1672 1.73% 983 983 0.00% 16 16 0.00%
dfsin 34182 104.22  102.89 13917 16423 15.26% 10151 12261 17.21% 51 51 0.00%
gsm 2920 9193 8797 4279 4309 0.70% 3619 3657 1.04% 25 25 0.00%
jpeg 271065  97.66  95.07 12642 12717 0.59% 6854 7238 5.31% 7 8 12.50%
mpeg2 4235 115.34 113.83 2362 5105 53.73% 1886 4031 53.21% 0 0 0.00%
sha 87362 155.38 127.06 3338 5442 38.66% 3811 6643  42.63% 0 0 0.00%
Averange 114.50 110.56 19.19% 18.85% L.77%
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Resulis<onn hibnm

10

#Cycles  Freq. (MHz) #LUTs LUTs Gain #FFs FFs Gain #DSPs DSPs Gain
FP  noFP FP nokFP FP noFP FP noFP

acoshf 430 93.06  91.01 7353 12667 41.95% 7397 11943 38.06% 13 39 66.67%
asinhf 313 9356 90.35 7535 12009 37.26% 7491 11381 34.18% 13 39 66.67%
atan2f 366 9495 89.76 4031 6011 32.94% 3879 5856 33.76% 13 24 45.83%
atanhf 512 91.31 9213 5571 7496 25.68% 5108 7306 30.08% 13 26 50.00%
cosf 213 108.24 115.19 10866 17405 37.57% 10372 16464 37.00% 2 12 83.33%
coshf 243 91.89 91.16 6988 11296 38.14% 6578 10643 38.19% 13 41 68.29%
erfef 273 91.84 90.24 7543 10314 26.87% 7817 10338 24.39% 13 28 53.57%
erff 224 91.39  89.69 7447 10240 27.28% 7786 10316 24.53% 13 28 53.57%
expf 204 9281  93.27 3807 3946 3.52% 3620 3746 3.36% 13 15 13.33%
gammaf 530 92.76  90.03 11671 18516 36.97% 12424 18878 34.19% 13 32 59.38%
hypotf 176 134.92 129.07 3773 3893 3.08% 3744 3871 3.28% 2 4 50.00%
lgammaf 773 90.01  91.31 11888 18678 36.35% 12385 18858 34.32% 13 32 59.38%
powf 1050 93.16  91.24 8530 8519 -0.13% 7691 7833 1.81% 13 15 13.33%
sinf 139 106.94 108.18 11078 17389 36.29% 10367 16464 37.03% 2 12 83.33%
sinhf 576 92,51 90.46 7108 11944 40.49% 6623 11395 41.88% 13 41 68.29%
tanf 481 9227 9239 12591 17156 26.61% 11043 15747 29.87% 13 21 38.10%
tanhf 636  93.69 9192 5514 7567 27.13% 5269 7341 28.23% 13 26 50.00%
basic_math 25316299  84.27  89.69 52061 148075 64.84% 28982 87166 66.75% 58 250 76.80%
Averange 95.97  95.39 30.16% 30.05% 55.55%
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Synthiesis obfunhctienipeintersaters
11

int laplacian(char #*, char *, int, int);

int make_inverse_image (char *, char #*, int, int);
int sharpen(char #*, char #*, int, int);

int sobel(char *, char *, int, int);

int (*pipeline [MAX_DEPTH]) (char *, char *, int, int);

void UserApp(char #*in, char #*out, int x_size, int y_size) {
//
// Pipeline configuration using function pointers
add_filter (0, make_inverse_image) ;
add_filter (1, sharpen);
//
// ezecute is synthesized in hardware
execute (in, out, x_size, y_size);

}
void execute (char #*in, char #*out, int x_size, int y_size) {
int i = 0;
for (i = 0; 1 < MAX_PIPELINE_DEPTH; i++) A{
if (pipeline[i] == 0) break;
// here other hw accelerator are called
// using function pointers
int res = pipelinel[i](in, out, x_size, y_size);
if (res !'= (0) return;
swap (in, out);
}
move_if_odd (i, in, out);
}
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Adding @ amemony) mappedntérfaceitbace to
fillers's
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