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Algorithm 1: FIM
Input: Grid ©, Solution U7, Active list L
/+ Initialization +/

1 forall x € O do

2 if x is a source node then

3 Ulz) <0

4 L add z to L

5 else
6 | Ulz) <o

/+ Compute new sclutions for L =/
7 while L is not empty do
s forall r € L do

] p+Ulx)
10 g + solution of g(x) =0

/*= If not converged #/
1 if p > g then
12 L Ulx) «gq

/+ If converged »/
13 else

/+ Check adjacent neighbor nodes
for reactivation =/

14 forall =,.;, adjacent fo = do
13 f U(z,p) > Ulz) and 2,4 ¢ L then
16 p+Ulz,)
17 q «— solution of g(z,,,) = 0
18 if p > g then
19 |— Ulxas) + q
20 add z,, to L
2 | remove z from L

719 source nodex EH|Ql PoA EA ag= wtapxe] AgE AL
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¥ 3

Algnrithm 2: LOCK-FREE PARALLEL FIM

Input: Grid £}, Solution [/, Active list 1.
f+ Initialization +/
1 1« number of threads
= N= 012 n-—1;
3 Initialize [ and L as line 1 to 6 in Algorithm 1
Sihl L into d.h]ﬂml sublists L, forall 1 & N so that
'\-:i:\ T
s+ F = flag array, initialized 0
7= Flag array for node zcate =/
s foreachi < NV doin
7| forall r = L, do
s | Fiz) =1

f+ Paraliel update of sublizsts L, =7
¢ while L, is nof emply ﬁ.\r somc i € N do

f= Ioad balancing =/

w | offset « a randomly selected odd number
u | foreachi = N do in parallel

ity if i i= odd nuniber then

i 7« (i 4 offsct)%n

u Make the size of L; and L, equal by
stealing nodes from the larger list

1= Barrier synchronization
f* Solve for Li =

w | foreachi ¢ N doin parallel

It forallr = L, do
= p+~ Uiz
" i = solution of g{r) =0
/= If oot converged =/
=» if p = g then
=1 L I-‘(,r] — i
f+ If converged =/
2 else
£+ Check adjacent neighbor =/
= forall r,, adjacent fo r do
Y U (xra) > Ulx) mnd Fzaa) ==0)
then
2= p+U{x,,)
5 g + solution of glx..) = 0
= if p = g then
= Uira) «—q
/+ atomlic operater =/
= if Fiz.:) =0 then
» Flzr,a) <1
n add .. to L,
EH Remove & from [,
ki Fir}+10

s | Barrier synchronization

—“%5101 F7F= A

’?}%f"} 2 g e /‘"\] dE2
Helo](firmware),

ot T4
Integrated Circuits), DSPs(Digital Signal Processors), DSPDs(Digital Signal Processing

Jdlo] a2, B Ao HyHyoz JdEH frEE HEFozH & F7]3)
}OiE race condition®] AR ggom, H4o JdEH FArETR U3 1= wUF F
= slo] B4 Agnv) 74zt JdER gAEE g&4o|HlA oA A He 9 #Es

B oago] AAdgEe wE WHEe sl T 1 o)Abe] ASICs(Application
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(c) After second update
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