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Figure 1: AGU (address generation unit) 2.3,
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(1) access sequence:
fabfcacbgabggcbebddadecgaaadef

;

Db=f+a,
asf+e
3gec-b;
4g=ath
b=g+e
d=c+b;
d=d+a;
gecte;
a=a+a;

f=d-e
(a) input C code

mmmwinnluunnml
ML

# of nonzero—cost accesses : 12
(b) Results of SOA problem for (a) by conventional approach

Db=Ff+a;

Wt bbby
Dasfre fabcbgfcaabggebcbddadccgaaade

qgg=a+h;
bog+e
dectb; memary layou: [ o] af e[ o] o] [ ]
d=d+3a;
gve—e # of nonzero—cost accesses : 10

a=a+ty
f=d-e;

(c} Rescheduted C code and resulting SOA solution produced by our approach
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C - wla.b)+wlc.e)+
wiafJ+widf) - 6

(a) ready ops: 1.2.3 (b) a partial access seq.  (€) a partial access graph

C - wac)+wibd)+
wlaf}+wief) - 6

C - wla.b)+wlc.e)+
widf)+wiaf) ~ 7
(f) access graph in (¢)
appended by ‘bde’ (0p 3)

C - wla.dj+wibd)+wid fj+
wia.c)twief) - &
{d) access graph in (¢)
appended by *daf” (op 1)

{e) access graph in {c)
appended by “abe” (op 2)

Figure 3: ready operations, to minimize C Eq.(1)2] C9} gt&
2 xgter| o1 618 Lol A A
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# addr_instr
[Vis| OFU [ TB-SCA[8] | ours

gain over(%) | time
OFU/8)] (sec.)

5/10 4.43 2.33 2.33 47.4/0.0 0.01
5/20 6.67 4.51 4.51 32.4/0.0 0.01
15/20 13.56 8.00 7.67 43.4/4.1 0.03

10/50 34.21 25.00 21.5 37.1/14.0 0.07

40/50 37.00 21.71 20.04 45.8/7.7 0.39

10/100 71.66 51.67 48.00 33.0/7.1 0.15

50/100 80.8 52.5 47.5 41.2/9.5 3.84

80/100 77.42 42.5 38.25 50.6/10.0 18.92

100/200 || 173.59 11533 102.67

40.9/11.0 | 86.86

Table I: o] 44 Z=g o]t ojEd2 29 a7 v

# addr_instr gain over(%)
design | [VI/|S| || OFU [ T8-soA[s] [ ours | OFU/s]
BIQUAD 10/38 20 16 13 35.0/18.8
FIR 5/20 7 4 3 57.1/25.0
LMS 8/30 12 7 5 58.3/28.5
coOMP 10/18 13 8 5 61.5/37.5
ELLIP 45/100 84 49 36 57.1/26.5
GAULEG 23/73 25 20 17 32.0/15.0
GAUHER 11/59 23 21 16 30.4/23.8
GAUJAC | 23/148 111 71 61 45.0/14.1
avg. | | [ [ 471237

Table 2: Wixvla =228 & o]43j o|=jr FE9] F7)
v
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