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Case Study

#include <fxp.h>

void demo
const Fix<8,7> A[8],
const Fix<8,7> B[2],
Fix<8,7»s overall result,
Uint<4>& position)

#pragma CUT overall result position
static Fix<8,7> result = 0

Ulnt<4> max= "0bullll”;

for (Uint=<d> i = 0; 1 < 8; 1i++)

{ Fix«<8, 7> product = A[i] * B[7-1]

if (product > current_ressult)

{

current_result = -product;
position = max+1;

Y 4/ end if

else

{
current_result = product<<Z;
position = max-1;

} 7/ end else
V' A/ end for
result = result + current_result;
overall result = result;

Algorithm

Fix<8, 7> current result = 0; ’ ‘

- Two arrays are multiplied pair-wise
using a loop
- On the product some conditional

operations are performed.
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Case Study

| nitial ar chitecture

File Edit Search Options Windows Help

File: PymarketingiARTiw2 1\demosiinstuctive_demo'\demo_1\architecture pra

B o B =1 & B >
Import Save | Edit | Prnt | Cut Copy Paste | Pun | Lib

|’/ Datapath
/7~

instantiate ("artd library”,"inport","inport_1"};
instantiate ("artd library","outport","outport 1"};

instantiate ("artd library","alu","alu 1"};

instantiate ("artd library", "romctrl","romctrl 17} ;
instantiate ("artd library","acu","acu 1"); | INPORT || ROM || ALU | | RAM |

instantiate ("artd_ library","ron", "rom_1");
instantiate ("artd_ library","ran", "ram_1");

instantiate ("artd library", "mult","mult_1"};

// Multibranch Controller (ctrldelay = 3, jumpdelay I | | |

%
instantiate ("artd library","mbc_23","ctrl"); | MULT | | ACU | ROMCTRI. OUTPORT
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Case Study

Load Yiew : P:\marketing\ARTv2 1 demos\instructive_demoldemo_1 |_[O] x:
X = g @ =} Sumrmary
Close Select | LoopBnd CondBnd | ZoomOut  Reset Print
Init 2 pot- 2 cycles
Potantiel Run 16 pot- 79 cycles
T O 0T 0 - aNmo=wwowoN D@m= 20 N0 Registers 1 fields - #0 bits
Mux 16 ports - 57 muxes
Contraller 23 wards
179 cycles
inpar_1 Schedule Operatians Optians
sutpor_1 Schedluler Algarithm Asap -
I~ Unconstreined Folding
alu_1
— o | | o |
I
acu_1
WO N 9
mult_1 "t\"les ¢
I 1 . )
T T T T T T T T T T T T T T T T T T T T 1 T lnStrllLthnS .
e - o s w o~ n o2 - 803 008 022
Prog. Counter |
JET) I+ | .
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Load View : P-\marketing{ART}v2 1{demos\instructive_demoidemo_1

Rerun with loopfolding

Frog. Counter

X = & &
Close Select | LoopBnd CondBnd | ZoomOut  Reset Print
Fotential
B
4
2
1]
inport_1
outport_1 - Summary
alu_1 Init 2 pot-2 cycles
Run 21 pot-B3 ycles
ramctrl_1 Registers 13 fields - 80 bits
Mux 16 ports - 57 muxes
acu_1 Contoller 41 bits 31 words
rult_1

63 cycles
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Further acceleration: extraresources

|’/ Datapath

instantiate ("artd_library", "inport","inport_1"):
instantiate ("artd library", "inport", "inport 2"):
instantiate ("artd_library", "outport", "outport_1"};

instantiate ("artd library","alu","alu 1"};
instantiate ("artd library”, "romctrl”, "romctrl 1"};
instantiate ("artd library", "romctrl”, "romctrl 2"} ;
instantiate ("artd library","acu","acu_ 1"};
(
(
(

instantiate ("artd library","acu","acu 2");
instantiate "artd_library”, "rom", "rom_1"});
instantiate "artd_library”, "ram", "ram_1"});

assign variable{"/demo/B", "inport _2"};
dedicate ("acu_2", "inport 2" ;
dedicate ("romctrl 2", "acu_2");

Use second acu to increa

parallelism with alu

assign_operation("/demo/loopi/ifproduct/incr”, "acu_2");

{ assign_operation("/demo/loopi/ifproduct/decr", "acu 2") ;

instantiate | "artdilibrary”, "mult", Mmult 17

[~

<

ORT_1 || INPORT 2 || ROMCTRI. 1 | ALU MULTP

// Multibranch Contyoller (ctrldelay = 3, jumpe
s

instantiate ("artd_library", "mbc_23","ctrl");

OUTPORT

ROMCTRT
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Case Study

Summary
nit 2 pot-2 cycles
Fun 17 pot- 53 cycles
Load View : P:\marketingyART\v2.1\demos\instructive_demoidemo_2 Registers 13 fields - 73 hits
X = o =] Mux 18 pots - 47 muxe:
Close Select | LoopBnd CondBnd | ZoomOut  Resset Print Controller 35 hits x 25 words
Fatential

53 cycles

parallel reading

inport_1
inport_2 = = =

iy ion” is written to the
outport_1

a1 t every! loop-iteration
romctrl_1
rometrl 2 pDEitiﬁ?nioutport71

- <= position§Z4:rsg_d_outpert_1,

acu_l addr§34:reg_a_outport 1

acy 2 | outport_l=write;

mult_1
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Case Study Solution:

algorithm change

void demo
econst Fix<B,7> A[8],
const Fix<B8,7> BI[8],
Fix<8,7>& overall result,
Uint<4=s position)

#pragma OUT overall result position

static Fix<8,7> result = 0;
Fix<8, 7> current_result = 0;

Uint<4> max = "Dbullll";
Uint<d> tmp pos;: ‘

loopl: for (Uint<d> i = 0; 1 < §; i+4)

t ‘ , A “temporary” variable is introduced,
Fix<B, 7> product = A[i] * B[7-1i];
ifproduct: if (product > current_result) SO that Only at the end Of the function
{
current_result = -product; there is a write to the outport
incri_tmp pos = max+l;
} // end if
else
{

current_result = product << Z;
decr: tmp_pos = max-1;
} // end Else

} // end for

result = result + current result;
overall result = result;
position = tmp_pos;
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Case Study

2 pot-2 cycles
ad w - P-\marketing\ART\v2 11demos Run 15 pot- 45 cycles
x = Registers 13 fields - 73 bits
Close Select | LoopBnd CondBnd | ZoomOut  Reset Print LS 0 e = e
Contraller 35 hits x 21 words
Potenfial
FTH N T e e mm oy o ® e my 2O DI ‘
M 3:C ._DEL: of 3 means tha
MBC2 3: CTRL_DELAY of 3 that
it takes 3 cycles to evaluate the condition
and branch choice
inport_1 ifproduct=product>current_result§ly:creg <-
inpor_2 ifproduct=product>current_result$19§50
outpart_1 i:reg dx_acu 1,
alu_1 i==0429$41:creg
= <- iireg dx_acu 1
rometrl_1 | acu l=decx;
rometrl 2 flag(i==0) icreg <-
acu_1 1==0529541
acu_2 addr$33:reg_dx_acu_1,
mult 1 addr$33:reg_a_inport_1
- <- addr$33:reg dx acu 1
| acu_l=incx;
2 = ¥ 2 32 228 Nop
Prog. Counter
IF ifproduct=product>current result$19 THEN

T
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Case Study
alternative: mbc 11 controller

J/ Muitipranch Controller (ctridelay = 1, jumpdelay = I}

S Summary
instantiate ("artd_ library", "mbc 11", "ctrl"):
Init 2 pot- 2 cycles
Fun 11 pat- 29 cycles
Load View : P:\marketing\ARTAv2.1\demos\instructive_demo\demo_4 [ O[] Registers 13 fislds - 73 bits
X = & L 18 ports - 47 muxe
Olose | Select | LoopBnd CondBnd | ZoomOut  Reset | Print Controller 17 words
Potential

29 cycles

inport_1
inport_2
outport_1
alu_1
rometrl_1
rometr_2
acu_1
acu 2
mult_1

Prog. Counter
I 1
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Case Study

Overview
100 -~
75 A
cycles 50 A
25 A
0 -
default loopfolding extra temp‘orary mbec_11
resources variable
|@ cycles 79 63 53 45 29
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