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ABSTRACT

In this paper, we present a reducing power consumption of a scheduling for module selection under the time
constraint.

The proposed low power scheduling executes FDS_LP considering low power to exist the FDS scheduling by
inputted the behavioral language. The proposed FDS_LP performs lower power consumption with dynamic power
which is minimized the switching activity, based on force conception In the time siep of module selection, an
optimal RT{(Register Transfer) library is composed by exploration of the parameters such as power, area, and
delay. To find optimal parameters of RT library, an optimal module sclection algorithm using Branch and Bound
algorithm is also proposed.

In the comparison and experimental results, The proposed FDS_LP algorithm reduce maximum power saving
up to 23.9% comparing to previous FDS§ algorithm

Keyword . module selection, FDS, Scheduling, FDS_LP, Branch and bound
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Algorithm FDS LP(DFG G, primary nput trace VI)
Profile DFG with VT
latency_constraint < critical_pathlength(G)
determine_t ime_frame{ops € G)
1f for all op = G which are on the critical_path
op.tstep « critical_timestep
while unscheduled ops exist do
1f{op testp = UNKNOWN) then
for each t € time_frame(op) do
Fvaluate_vaild_combinat ien(op,t)
for each ¢ = vaild_combination do
p < probability_product{c)
swact —switching activity(e)
forcelop.t.c) «<p * swact /* f=kx & o] »/
max_force — determine_max_force(op,t.c)
for each op € G do
for each t € time_frame(op) do
force_norm{op, t ,c)«normal 1ze
forcefop.t.c) write max_force
compute mean(op, ), std_dev(op,t),
skew(op.t)of force_norm{op.t)
total_force{op,t) < mean{op,t) +std(op,t}
+ skew(op,t)
min_total force(ap.t) «—
determine_minimm_total_force(op.t}
op.tstep + t and update G
endwhile
return 3
end algorithm
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Main()

{1 Bound < A vector of Maximm numbers
v+ 4n operdtion which has no predecessor
Ne—(v), [ — @
Call ModuleSelection (X, f. v, Bound)
For each T in the feasible configuration list
{ If [B(f) - Bound > & Delete f /= UbA[#7 #/
For each { 1 the [casible configuration list
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{ Perform Scheduling and Allocation on f
Find the optimal architecture
K
target architecture < the optimal architecture

}

Proc ModuleSelection(X, . v. Bound}
{ If X=@ Stop
Repeat
[f all the value of w(v) then
{ X < X| {¥} : Return /+ HZoh& =/ }
Else {
g(v) < next un-tried value of wy(v)
fe— 1 % glvy [+ TT o-g
[F LB(f) - Bound > & then Continue
Else { X « X U {v} {
IF f 1s a full mapping
{ feasible configuration list « f.
If LB(f) < Bound then Bound « LB({) }
Else { v < next un—v1sited operation 1n ¥V
Call ModuleSelection(X, . v, Beund)
o] }
B
Unt11¢ all the value of w{v) have heen tried)
K
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g Ald oded s epict
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== C 0 Delav B = 470
oD Delay |B = 0
= E  Delav]B = 400, Area)B = 72035, Power LB = 445 2
LS F ¢ Delay 1B = 400, Area]B = 56401, Power JB = 32.8

a7 7. v 2E A 9o

2 Aleie] AAuler

AARHES AN WS o el P £ A

odel #HA wiEcoe o] $41 H4(Depth First
Search) HPHel 28] =E addle] 71 whE A7)

o

024 AdAzies A28l finish_time(vie F
gay ehuzloltt 1% 8& Aol HAulen
o) vrehilch
Pred(v) =4 u | u < ', (u. v) = E}
delay_lb +— 0O
while 7 v = ' that fimsh timelv) has not defined
{
If Prediv) = @ fiminsh_time(v) «delay( T(v)}
Flse { fimsh_ time(v) «— delay(t{v)) + Max {
finish time{u)fu= Pred(v)}
I3
delay_th < Max(delay_lb. finnish time{v))
b

I3 8 FHodg] FHApkis
A2 2] Lower Bound

mAT Arswe] HAuLoEZ 2] 9
Zoin] ojel| el 9PReIR i =Ye] 4
5:37].—,_:,-].‘{__ 740] T_S_a’]-t} Rw + fol] 275z
Aelghc) wAz) A
Ao digh FHAuRRs Hl%‘i} = A2k 2(5)
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Area LB(f) = DI R w*area(w) LA
wef

Power_LB(f) = Z, m; - =R * power{w)

. s

|

=g R &AL Ha Y FA dxelw
(minimal interval overlap algorithm)2 A}8-4ic)
Z1E]3 ASAP(v)9H ALAP(v)E H2ldt A7k
fa.blelA adate] BHA3 X Ha Y $HLE
Qeldlc) 2% 92 ARIe| A vhg-= dare|Eol
=

For each medule type w which € f
{ S «— { ASAP(v) | f(v) = w}
{ L — { ALAPGYY | f(v) = w}
Sort § and L in ascending order R, < 0

FOr each interval [ si . 11 ]
(1 =28, Ihel, si<l;)

{R, <Max( R | OX.Isi , 1y
(1)}

11 / delay

a2 9 zle] dAulE=
V.48 da

Aekgt HA 2E AW opy|dd Y& HF A

7 A=
Zelo]dalla] Tk B =Tl vl U
A elE A HA Testexample && |l A~E AA
27 dwelEg 919 A% =¥ DFGE 5749 ol
Azt 270e] HWAL 157 SR 2 AR sl el
o|3, ¥ Ha= FIR(Second Order Finite Impluse
Response filter)dE12 5709l FAI 4742] si4),
1970 olixlE FAElel Al WA [R(Second
Order Infinite Impluse Reponse filter)Hei2 5712
FAZ 4709 B4, 19¢x 2 FAEle] glek vl
ko F Paulink 6709 FA13 3704 sl4), 157H 2
e WA, 25422 AR Qdrk ¥ 4
DEGE §13-& who} 7]E2] FDS W4z & E—-L"ﬂ
A] Aok FDS_LP ¥ae|gg wla HrRelich
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Reg FUg Mux Re{ FUs Mux

Testexample | 4 4 317 2] o]
FIR 5 3 0 36 |0 4| 8

1R 3 3 w 51010 6 4
Paulin 4 4 4 5011 |4 6|10

|
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o] utjlalﬁ_ }»]-_C'L] E-]]ﬂ _Tj]__c}_] .2"-7:4 U_l izji].on 7]
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- 05x(n-1) 3} SIG 2 : Y(n) + O.1x(n-1)-Z d]o]E]
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