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0000000000000000000000 mee=1000 k00000meg 0000000000
00000d0000000000000000 20000000000000000

Stepl. M:=M%d:=1; H :=0;
forall i:=1,---,pg set F; :=0;
refine M; if exit FAIL then terminate algorithm;
Step 2. If there is no value of j such that mq; = 1 and f; = 0 then go to step 7;
My := M,
k:=0;
Step 3. k:=k+1;
if mgr = 0 or fr = 1 then go to step 3;
for all j # k set mg; := 0;
refine M; if exit FAIL then go to step 5;
Step 4. If d < po then go to step 6 else give output to indicate that an isomorphism has been found;
Step 5.  If there is no j > k such that My(d,j) =1 and f; = 0 then go to step 7;
M := Myg;
go to step 3;
Step 6. Hy:=k; F,:=1;d:=d+1;
go to step 2;
Step 7. If d =1 then terminate algorithm;
d:=d—1; M := Mgy; k := Hg; F}, :==0;
go to step 5;
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3.2 Refinement Procedure
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Step 1. elim := 0;
i:=1;

Step 2. k:=1;
sc 1= 2@a—1).

h:=1;
Step 3. if sc & A; = 0 then go to step 4;
Isty := h;
k:=k+1,
Step 4. sc:=sc x271;
h:=h+1;

if k # deg; + 1 then go to step 3;
Step 5. ji=1;
sc 1= 2Ps—1),
Step 6. if M; & sc = 0 then go to step 9;
h:=1;
Step 7. T = lsty;
if M, & B; =0 then go to step 8§;
h:=h+1;
if h # deg; + 1 then go to step 7 else go to step 9;
Step 8. M; := M; & NOT sc;
elim := elim +1;
Step 9. sc:=sc x271;
J=J+1
if 7 # pg + 1 then go to step 6;
Step 10. if M; = 0 then go to FAIL exit;
ii=14+1;
if 4 # po = 1 then go to step 2;
if elim # 0 then go to step 1;
go to SUCCEED exit;
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RUN_REF1
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4.1.2 Refinement Procedure
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If (there is no value of j such that mg; =1 and f; =0 [1]) { go to step 7; }
Mg = M; [1]

k:=0;

k=k+1;

if mgr =0o0r f =1then gotostep 3; (f 00000 0OO0O0O0OOOOO0O: 1)

for all j # k set mg; := 0; [1]

refine M; [14+“Refinement Procedure 0 00 0 00 7]

if (FAIL exit [1]) { go to step 5; }

If (d < pq [1]) { go to step 6; }

else { output “an isomorphism has been found”; [1] }

If (there is no j > k such that My(d,j) =1 and f; =0 [1]) { go to step 7; }
M = My; [Step 3000 Step400 Step500000: 1]

go to step 3; [1]

Hy:=k; Fp:=1;d:=d+1; [1]

go to step 2;

If (d =1 [1]) { terminate algorithm; [1] }
d:=d—1;[1]

k= Hyg; [1]

Fy, =05 [1]

M = My; [Fp,:=0000]

go to step 5;

019 00000000000000000D000
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(2) Refinement Procedure(comb)

0200 combO0OO00000O0ODOO Refinement Procedure 0 D00 000O0O0O0O0OOO

while(1) {
oMOOO; (1]
Dif ((3i)(M; =0) [MOOOOOO]) {
0 OFAIL exit; [1]
O} elseif (MOOODOOO [MOOOOOO]){
0 OSUCCEED exit; [1]
O}
}

O 20: Refimement Procedure 0 000 00000 (comb)

(3) Refinement Procedure(seq_i)

0 210 seqi0 000 000OQO Refinement Procedure 0 0000000000000

while(1) {
0i := 05 elim := 0; [1]
Odo {
DOM;000; [1]
O0if (M; 000000 [M;000000]) { elim:=1;}
O 0if (M; =0 [M; 0 0000 0]) { FAIL exit; [1] }
U Oe4+;
0} while (i # pa [1]);
Qif (elim = 0 [1]) { SUCCEED exit; [1] }

}

0 21: Refimement Procedure 0 00000000 (seqd)
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(4) Refinement Procedure(seq-i_j)

O 220 seqij0 00000 OO Refinement Procedere 00000000000 ODOO

while(1) {
0i := 0; elim := 0; [1]
Odo {
00y :=0; [1]
0 Odo {
000my;000; (1]
00D0if (my; 000000 [m;; 000000])) { elim = 1; }
00 0j++;
00} while (j # pg [1]):
0OM;000; 1]
O 0if (M; =0 [M; 0000 00]) { FAIL exit; [1] }
0 Oe++;
O} while (i # pa [1]);
Oif (elim =0 [1]) { SUCCEED exit; [1] }

0 22: Refimement Procedure 0 000 00000 (seq-i.j)

(5) Refinement Procedure(seq_j)

O 230 seqj0 000 0000 Refinement Procedure 0 0000000000 DO0OO

while(1) {
0j := 0; elim := 0; [1]
Odo {
DOMO j00000; (1]
OO0if (MODOOOD [MODOOOOO0])) { elim:=1; }
g Oj5++;
0) while (j £ ps (1))
i ((30)(M; = 0) [1]) {
0 OFAIL exit; [1]
O} elseif (elim =0 [M;00000000)) {
0 OSUCCEED exit; [1]
)
}

O 23: Refimement Procedure 0 00000000 (seq.j)
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(6) Refinement Procedure(seq_x)

O 240 seqx 00000000 Refinement Procedure 0 0000000000000

while(1) {
Oz := 0; elim := 0; [1]
Odo {
0OMOOO; [1]
Ooif (MODODOOD [MOOOOOO0)) { elim:=1; }
O Oif ((3i)(M; = 0) [MOODD00]) { FAIL exit; [1] }
U Oz+++;
0} while (2 # pa [1]);
Qif (elim = 0 [1]) { SUCCEED exit; [1] }
}

0 24: Refimement Procedure 0 D00 00000 (seqx)

(7) Refinement Procedure(seq-i_x)

O 250 seqix 0000 0OOO Refinement Procedure 0 0000000000 OO0O

while(1) {
0i := 0; elim := 0; [1]
Odo {
0 Oz := 0; [1]
0 Odo {
00OM;000; 1
OO0 (M; 000000 [M;000000)) { elim:=1; }
00 0if (M; =0 [M; D000 00]) { FAIL exit; [1] }
00 Ozt
0 O} while (z # pa [1]);
O Oi++;
O} while (i # pa [1]);
Oif (elim = 0 [1]) { SUCCEED exit; [1] }
}

O 25: Refimement Procedure 0 00000000 (seq-ix)

32



(8) Refinement Procedure(seq_j_x)

O 260 seqjx0 0000000 Refinement Procedure 00 000000000000

while(1) {
4j :=0; elim := 0; [1]
Odo {
0 Oz := 0; [1]
0 Odo {
D0OMO j00000; [1]
DO0if(MODOOO0O [MODOOOOO)) { elim:=1; }
00 Oz4+;
0 0} while (z # pa [1));
O Oj++;
) while (j £ ps [1));
it ((30)(M; = 0) 1) {
0 OFAIL exit; [1]
O} elseif (elim =0 [M;00000000]) {
0 OSUCCEED exit; [1]
0}
}

O 26: Refimement Procedure 0 00000000 (seqjx)

0Oo0oo0ooooO (6]

Ulmann OO0 OO0 O0O0OOO0OOOOO0O0O0OOODDOO,0000000000D0O000DDODODOOOOO
0000000000008 00 G, GgOOOO pa, pg0000 edq, edg 000000000 000O0O0O
00000 po, pg000000OC0O0O0O0O0O0O0O0O0O0OCOO 1000000000000000000O00O
ooboboooooooooobooooooo

edy,edg 000000000 4000000000

e G, Gs0OOODODO
e G,0000G;00000
e G, Gs0OOO0ODO
e G,0000G;00000

000000000000000000000 edy(edg) =0400 000000000 edy(eds) =0.20
0000000 (edy, edg) 00000 (edy, edz)=(0.2, 0.2), (0.2, 0.4), (0.4, 0.4), (0.4, 0.2)0 4000
0ooo

00000 pe, ps 00000 edo, edg 000 0000000000000000000 ed00000
afalalufufals

_ 2
Ed_p@—l) ©)
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00¢O000000 p0000¢>p—1000000ed000

2
»
O0000(10)0000ed=040000 pO00000 50ed=020000 p00000 10000000
goboOooOoboooooooOo0otdp.,dpg 0000000 0O0O0C0O0OO0O0OO0

paﬁPﬁ (11)
O00g., ggO0 0000000000 O0O00O0O0O0O0O0000

da < 43 (12)
00000000000Op,, ps000000 30000000

O 3: pa, pg0 000

‘ (eda, edp) ‘ Da ‘ Pg ‘ ‘ (eda, edp) ‘ Da ‘ Pg ‘ ‘ (eda, edp) ‘ Da ‘ Pg ‘
(0.2,02) |10 [ 11015 (04,04) | 5 | 6015 (0.2,0.4) | 10 | 10015
11 | 12015 6 7015 11 | 11015
12 | 13015 7 | 8015 12 | 12015
13 | 14015 8 90 15 13 | 130 15
14 15 9 | 1000 15 14 | 140 15
10 | 11015 15 15
11 | 12015 (0.4, 0.2) 5 | 10015
12 | 130 15 6 | 10015
13 | 140 15 7 | 10015
14 15 8 | 11015
9 (13015
10 | 140 15

AT O

gboooobbobooboooooooooboooobooooobobobooooobOooooooonoo
gboboboboodgoobobooboboboobboboobbooobobbboobbooboobooonn
gboboboodgooboboobooboobobooboooboobobbooobboboobooboboonb
goooooooo

0000000000000 ATOOOOOOATOOOOOO (Area)0 0000 (Time)OOO OO
gobogbboobobboouobouoboboooboobodbouoooobobooouobbaoa
000000000ATOOD0OOQOO00O0OOO00OOOO0O0O0DO0OOOoOOODOOODOOD

gOooooO0oooOoD ATOOOO0OOOO0O0ODOOO0ODOOOOODOOOO0OODOOOOOOOOOO
go0o0oOoOoOOoOoOO0OoOoocOoOoOoOoOoOoOoOCcOOOO00DOODO0OOO0OOOOOO0OD0ODO ATODOO
OO00000000000000C00D0O0 Refinement Procedure 1000 O000O0O0O0D0OO0OOODOO
goooOoooOoOoOoOoOOOOO0OODO0OODOO00O0OO0O0O0O ATOO0O0ODOOOOOOODOOOO

oooOo0ooOoooo pFUOCCOOOOOO0OO0O pa,pg000000O0O0COCOOOOOOOO
O0000000000000000000000000C0000000O0Oedq,edg0000000O0OO
0000 ATOO0OO0O0O0OO0OO0O0O0
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7T Uoon

7.1 0OOO0ogd

000000000000 000000000000000000 (pa, pe)=(7, 7), (15, 15) 0000
000000000 Refinement Procedure 000000000 reportiarea 1000 000000O00OO
0000000000000 0000000000O0U0000O00oO0oOUoUO 40 (7, HOODOOO

50 (15, 15) 000000000000 OOOOO

O 4: (pa, p)=(7, )OO OOO

‘ o000 ‘ comb|[3] ‘ seqi ‘ seqij ‘ seq.j ‘ seq_x ‘ seq_i_x ‘ seq_jx ‘
0000000 | O(pap3) | Oaph) | Oaps) | Opaps) | O3) | OW3) | Ops)
gd 363.33 337.18 304.88 394.42 | 314.70 | 324.80 | 403.53
goao 194.70 194.71 194.70 195.62 194.70 | 194.70 | 195.66
Refinement 168.63 142.47 110.18 198.80 120.00 | 130.10 | 207.87
0 5 (pa, ps)=(15, 1500000
o000 ‘ comb|[3] ‘ seqi ‘ seqij ‘ seq.j ‘ seq_x ‘ seq_i_x ‘ seq_j_x ‘
0000000 | Opap?) | Opap?) | Opaps) | Opaps) | OW3) | OW3) | O(ps)
oo 1771.05 | 1402.15 1000.55 | 1450.48 | 1086.20 | 1109.78 | 1463.58
odo 597.83 597.82 597.83 598.75 597.83 597.83 598.75
Refinement 1173.22 804.33 402.72 851.73 488.37 511.95 864.83

(7,7)00000000O0O00O0O00O0O0O00000O0OO0O00O300000000(TIBUF)OO
0 (0.37) 00000000000 0O0OO Refinement Procedure 0 0000000 (7,7) 00000000
ooboboooooooobboooooLrooob 4000000 10000 017yO00DOOOODO
gbooboobooooobooboboooboboboooobooobobbooobooooooooboboobbooooboDoo
OO Refinement Procedure 00 0 0000000000000 00O0COOOO0OO0O0O 3000000
goobooooboobooobooan

(15,15)000000000000000000000O00000OO0OO0O0ORefinement Procedure
OOO000D0O0O00O0DOO0O000o00D0D ORefinement Procedure 0 0000000000 OCOODO
o0oo0ooo0oOoooOoooooooOoUooUOLooooooo (r,7oboooooOooooooooo
gooooobooobooDo

oboobooooboboooooooooooobboobboooobooobbn0 sooboooooooDo
bOog3botoooobboobobooboboooboooooooboboboooobooOoooobooooon
gobooboooooooooo

72 PFUOOODOOOOOO

(7,7),(15,15) 000000000 20000000000000000000O0O0OOOOOOOO0O
O0000PFUOODOODOOOOOOOOOODOOGOD (7,7000000 70 (15, 15)0000000
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goo

06 000000000000 ((pa, ps)=(7, 7))

| D000 | PFU | Fregency[MHy] |

comb|[3] 387 32.66
seq 289 34.20
seqj 202 34.20
seq.j 218 34.20
seq-x 218 31.04
seqi-x 203 34.20
seq-jx 185 34.20

07 000000000000 ((pa, ps)=(15, 15))

‘ ooon ‘ PFU ‘ Freqency[MHz] ‘

comb[3] | 2754 22.47
seqi 1770 27.62
seqij 467 34.22
seq-j 583 27.94
seq-x 671 23.08
seq-i_x 529 33.98
seqjx 387 33.98

comb, seqx 0000000000 popg 0000000000000 O0O000O0O0O0O0O0O0O0OCOO
00000ooooooooooooooooooo(r, 700000000 ooooooooooogon
ooo00ooDo0ooO0o0ooooo0ooo0OoD00oooUoooOoooDo0oooDoOooooooo
0000000000000 00000DO00OO0OooOoOoO@s,, 1)) 0ooooooooooooooo
00000000000 0000D0000000O0ODOOOO0ORefinement Procedure 00000000000
ooooooooood

PFUODOOOOODOOOreport,aread 000000 O0OO0ODOODODOODOODOODODODODODOO
00500000000 3000000000 PFUOOOODODODOOOOreport_areal 0000000
3000000000000 pFUDDODOODOODOODODOOOOOOOOOOCOODOOODOOOOOOO
oooooooboooboboo 3oboboobooooOoooboooOoooooooobobOooooon
oooood

O00Oseqj0 seqx 000000 1000000000000 000DO0OO00ODOODO0ODO0O0OSseq-i0
Refinement Procedure 00 00 0000000000000 OO0OOOODOOO PFUOOOODOODODOO
D0000000D0000 seq.jx000Oseqjx O Refinement Procedure 0 000000 O0O0O0OODO
A, BO RAMOOOOOOOOOOOOOUOODOOOOOO

Oo0opPFUDOODOODODOODOOSOODOODOODO
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73 UDOOOOATO

O00000000 PFUODOOD ATOOOOOOATOOO0O0O00OO (eds, eds) 00000000
0000000000000 ATOO0D00000 80 (edy, eds)=(0.2, 0.2), (0.4, 0.4) 00000000
0 ATO000 90 (eda, edg)=(0.2, 0.4), (0.4, 0.2) 000000000 ATOOOD 100000000
000000000 ATO0000

08 0000000000 0OATO (1)

(eda, €dp) (0.2, 0.2) (0.4, 0.4)
ooono Time][sec] ‘ AT DO Time][sec] ‘ AT O
comb|[3] 1.78 x 1072 | 4.89 x 10 | 3.89 x 1072 | 1.07 x 102
seq 5.16 x 1072 | 9.13 x 10" | 1.04 x 10~ | 1.84 x 102
seq.ij 4.73 x 1071 | 2.21 x 102 | 8.88 x 107! | 4.15 x 102
seq.j 6.36 x 1072 | 3.71 x 10! | 1.41 x 10~! | 8.23 x 10!
seqx 5.83 x 1072 | 3.91 x 10" | 1.16 x 10~ | 7.78 x 10*
seqi_x 3.68 x 1071 | 1.95 x 102 | 6.31 x 107! | 3.34 x 102
seqj_x 4.91 x 1071 | 1.90 x 102 | 9.37 x 10~! | 3.62 x 102
09 00000000000ATO (2)

(eda, €dp) (0.2, 0.4) (0.4, 0.2)
oooog Time|[sec] AT O Time|[sec] AT O
comb|[3] 1.86 x 10! | 5.14 x 10* | 5.93 x 10=% | 1.63 x 10°
seq 5.99 x 10! | 1.06 x 10° | 1.20 x 1073 | 2.12 x 10°
seqij 5.75 x 102 | 2.68 x 10° | 8.60 x 1073 | 4.02 x 10°
seq.j 6.59 x 10! | 3.84 x 10* | 2.11 x 103 | 1.23 x 10°
seq_x 6.85 x 10! | 4.59 x 10* | 1.36 x 1072 | 9.11 x 10~}
seqix 5.12 x 102 | 2.71 x 10° | 4.35 x 1073 | 2.30 x 10°
seq.jx 5.85 x 102 | 2.26 x 10° | 9.67 x 1073 | 3.74 x 10°

0 10: 0000000000 0OATO (3)

(edw, edg) all

D000 | Timefsec] | ATO
comb|[3] 1.87 x 10! | 5.15 x 10*
seqi 6.00 x 10! | 1.06 x 10°
seqij 5.76 x 102 | 2.69 x 10°
seq.j 6.61 x 10! | 3.85 x 10%
seq_x 6.86 x 10! | 4.61 x 10*
seqix 5.13 x 102 | 2.71 x 10°
seq.jx 5.86 x 10% | 2.27 x 10°
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seqj0 seqx 00000 O (edy, edg) 00000 ATOODDDO0O000000DOFAIL exit 0000 O
0000000000 (0.2,02)0 (0.2,04)00 seqj000 ATOOOOOFAIL exit0 0000000
0000000 (0.4,04)0 (0.4,02)0 seqx D00 ATOO0D0O000000 Oseqjd seqjxO AT O
D00000C0OPFUOOOOOOOOOOOCODOOOOseqx000000000000 seqj000
000000 ATO0000000000000000

000000000 (eds, eds) 00000 ATODOO0O00O0D0000000000

74 0OO00O0OOOODOOOOO

0000000000000000000000000000000000000000000000
00000000000 000000000000000000000 270 (eds, edg)=(0.2, 0.2) 0 00
280 (0.4, 0.4)0 00 290 (0.2, 0.4)000 300 (0.4, 02) 000 310000000000000000
000000000000

0000000000000000000000 (comb)0 ATOODODO0O00 ATO=0000000
000000000000000 combO00OO0O0000O0000000000000000000000
000000000000000000000 ATOO combO000000000000000000O0
00 combO000000000000000000000000000000000000000000
00000000 ATO0 combO00000000000000000Oseqj0 seqxd ATODO comb
000000000000000000 ATOODOO000O000000000000000000000
oooo

10

—— -
AT=Constant
comb

seq_i

seq_I_j

seq_j

1F seq_x
F seq_i_x
e X seq_j_x

e O mM[OX X +

Total Time [sec]

01 |

001 n n n n n n PR
100 1000
Area [Number of PFU]

02 0000000000000 (eds =20, edg = 20)

10

—T .
AT=Constant
comb

seq_i

seq_I_j

-
e O mM[OX X +

Total Time [sec]

o
o

0.01 . e
100 1000
Area [Number of PFU]

023: 0000000000000 (edy =40, edz = 40)
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1000 f T
r AT=Constant
® X, comb +
seq_li X
seq_ij ¥
— se ul
o q_J .
2, o}
(o) [ ]
£ 100
= F
5 [
g
'_
10 L
100 1000

Area [Number of PFU]

020: 0000000000000 (edo =20, edg = 40)

0.1 T
E AT=Constant
comb

seq_li

seq_i_j

seq_|

o
o
=

® O WO X X +

Total Time [sec]

0.001 |

0.0001
100 1000
Area [Number of PFU]

030: 0000000000000 (edy =40, edg = 20)

T
AT=Constant
o x comb
seq_li
seq_i_j
seq_|

1000

® O WO X X +

oy
Q
@,
(0]
£ 100 |
= F
£ b
5
|_
10 L
100 1000

Area [Number of PFU]

0 31: 0000000000000 (Oo0)
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8 0O

0000000000000 00000O0000oo0oO0U00O0OU0OD ATOODOOODOOOOOOO
0000000 ATOOOOOOOOOOOOOOOCOOOOOOOODOOCOOOOODOOODOODO
goboooobooooobooooooooboon

81 U000
8.1.1 FAIL exit 000

0000000000000000000 FAILexit0000000000000000000000
DOOFAIL exit 00000000000 seqd, seq-ij, seqx, seqix1000000000000000
000000000 000000000000FAILexit0 000000000000 000 OFAIL exit
00000000FAILexit 000000000000 00000000000000000000000
000000000000 110130 (eda, edg)=(0.2,0.2), (0.4,0.4), (0.4,0.2) 0 000 0 FAIL exit 0O
0000000000, FAILexit0 000000000000, FAILexit00000000000000
0ooo

0 11: FAIL exit 000000000, (0.2, 0.2)

D000 |FAILOD [FAILOD | 000 [%] |
seqi 1.43 x 108 | 1.42 x 106 0.17
seqij | 1.62 x 107 | 1.62 x 107 0.17
seq_x 1.35 x 108 | 1.35 x 106 0.32
seqix | 1.25 x 107 | 1.25 x 107 0.22

0 12: FAIL exit 000000000, (0.4, 0.4)

D000 |FAILOD [FAILOD | 000 [%] |
seqi 2.89 x 10° | 2.87 x 108 0.75
seq-ij 3.06 x 107 | 3.04 x 107 0.78
seq_x 2.70 x 106 | 2.68 x 10° 1.19
seq-i_x 2.17 x 107 | 2.14 x 107 1.01

0 13: FAIL exit 000000000, (0.4, 0.2)

D000 |FAILOD [FAILOD | 000 [%] |
seqi 3.34 x 10* | 3.30 x 10* 1.09
seqij | 2.98 x 10° | 2.94 x 10° 0.17
seqx 3.18 x 10* | 3.13 x 10* 0.32
seqix | 151 x 10° | 1.48 x 10° 0.22

O00O00O0O00O0FAILexit00 00000 1 %0 0FAILexit 00000000000 OO0OO0OOO
000000:,0000000000000 FAILexitOOOOOOOOOOOOOOOOOMOODOO
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ooboooooooooooooobooooobobo MOOOODOOOOOODOOODOODOOODOO

8.1.2 Refinement Procedured 00O OO

00000 (comb) 000000 O0OO0OOOO0ODOOOO0OOU0OOOOOOOOOOOD OO Refinement
Procedure 10 000000000 OOCODOOOOODDOOOOOOOOOODOODOO Refinement Procedure
000000 ORefinement Procedure 000 0000000000000 00OCOOOOOOOOOOO
gddobodobobooooboooobobooooboooo bbb oo ooonooobooog
0000 Refinement Procedure 10 000000000000 140170 (eda, edz)=(0.2,0.2), (0.4,0.4),
(0.4,0.2), 0000000000000 O00O0O0OORefinement Procedure 000 000 0O O Refinement
Procedure 01 000000000 O0OOODOO OcombO Refinement Procedure 0 OO0 O0OO0OO0OOO 18
0210 (edaq,edg)=(0.2,0.2), (0.4,0.4), (0.4,0.2), 0000000000000 ORefinement Procedure
00000 0Refinement Procedure 100000 000000000 OcombO Refinement Procedure 00 0
oooooooooo

0 14: Refinement Procedure 0 0000000, (0.2, 0.2)

0000 00 Refine | [%] | Rate |
comb 3.99 x 10° | 7.64 x 10* | 19.15 | 1.00
seqi 1.42 x 105 | 1.10 x 10° | 77.35 | 14.42
seqij 1.62 x 107 | 1.59 x 107 | 98.01 | 207.45
seq.j 1.78 x 10% | 1.46 x 10% | 81.86 | 19.05
seq_x 1.35 x 106 | 1.02 x 10° | 76.05 | 13.40
seqix 1.25 x 107 | 1.22 x 107 | 97.42 | 159.46
seqjx 1.67 x 107 | 1.63 x 107 | 98.06 | 213.97

0 15: Refinement Procedure 0 0000000, (0.4, 0.4)

0000 00 Refine | [%] | Rate |
comb 8.74 x 10° | 1.80 x 10° | 20.57 | 1.00
seqi 2.87 x 10% | 2.18 x 10% | 75.82 | 12.11
seqij 3.04 x 107 | 2.97 x 107 | 97.71 | 165.02
seq.j 3.95 x 108 | 3.25 x 10° | 82.40 | 18.07
seq_x 2.68 x 10% | 1.98 x 10% | 74.05 | 11.02
seqi_x 2.14 x 107 | 2.08 x 107 | 96.76 | 115.37
seqjx | 3.18 x 107 | 3.11 x 107 | 97.82 | 173.04

00000000000 dcombO Refinement Procedure 0 OO0 000000000 DOOOOOOOO
000000000 O0ORefinement Procedure 0 OO0 CcombO0 00000 OO0DOOOOOOOOOOO
O 1010000000000 000000000combd 0000000 seqx, seqildOdOOseqx O
0000000000000 FAlLeitOOOODOQOOOOOMOOODOODOOODOOO MOOO
000000000 SUCCEED exit 00000000 OOOODO O Oseq-ij, seqix0 seqixO 000
O0FAILexit 00000000 0:00000000000000 seqij000 10000000000
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16: Refinement Procedure 00 0 00000, (0.4, 0.2)

0ooo 00 Refine | [%] | Rate |
comb 1.33 x 10* | 2.72 x 103 | 20.39 | 1.00
seqi 3.30 x 10* | 2.24 x 10* | 67.87 | 8.25
seq_j 2.94 x 10° | 2.84 x 10° | 96.39 | 104.41
seq.j 5.90 x 10* | 4.84 x 10* | 82.02 | 17.81
seq_x 3.13 x 10* | 2.07 x 10* | 66.15 | 7.63
seqix 1.48 x 10° | 1.37 x 10° | 92.82 | 50.48
seqjx | 3.28 x 10° | 3.18 x 10° | 96.77 | 117.00

O 17: Refinement Procedure 0 OO0 O OO 0O, 00O

0ooo 00 Refine | [%] | Rate |
comb 1.29 x 106 | 2.59 x 10° | 20.13 | 1.00
seqi 4.33 x 10° | 3.30 x 10° | 76.26 | 12.75
seqij 4.68 x 107 | 4.58 x 107 | 97.81 | 176.90
seq.j 5.78 x 10% | 4.76 x 10° | 82.23 | 18.36
seq_x 4.05 x 10% | 3.03 x 106 | 74.65 | 11.69
seqix 3.41 x 107 | 3.31 x 107 | 96.99 | 127.70
seq.j_x 4.88 x 107 | 4.78 x 107 | 97.89 | 184.52

0 18: Refinement Procedure 0 0 OO O, (0.2, 0.2)

0000 ‘ 00 [sec] ‘ Refine[sec] ‘ (%] ‘ Rate ‘

comb
seq.i
seq-ij
seq-j
seq-x
seq.ix

seq-j-x

1.78 x 1072
5.16 x 1072
4.73 x 107!
6.36 x 1072
5.83 x 1072
3.68 x 10!
491 x 107!

3.40 x 1073
3.99 x 102
4.63 x 1071
5.21 x 1072
4.44 x 102
3.59 x 10!
4.81 x 1071

19.15
77.35
98.01
81.86
76.05
97.42
98.06

1.00
11.73
136.19
15.32
13.05
105.43
141.48
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0 19: Refinement Procedure 0 0 OO O, (0.4, 0.4)

0000 ‘ 00 [sec] ‘ Refine[sec] ‘ (%] ‘ Rate ‘

comb
seq.i
seq-ij
seq-j
seq-x
seq.ix

seq-j-x

3.89 x 102
1.04 x 101
8.88 x 10!
1.41 x 1071
1.16 x 107!
6.31 x 101
9.37 x 107!

8.01 x 1073
7.89 x 1072
8.67 x 1071
1.16 x 1071
8.59 x 102
6.11 x 101
9.16 x 107!

20.57
75.82
97.71
82.40
74.05
96.76
97.82

1.00
9.85
108.33
14.53
10.72
76.29
114.41

O 20: Refinement Procedure 0 000 O, (0.4, 0.2)

o000 ‘ 00 [sec] ‘ Refine[sec] ‘ (%] ‘ Rate ‘

comb
seq-i
seq-ij
seq.j
seq_x
seqi_x

seq-j-x

5.93 x 1074
1.20 x 1073
8.60 x 1073
2.11 x 1073
1.36 x 1073
4.35 x 1073
9.67 x 1073

1.21 x 1074
8.11 x 1074
8.29 x 1073
1.73 x 1073
8.98 x 104
4.04 x 1073
9.36 x 1073

20.39
67.87
96.39
82.02
66.15
92.82
96.77

1.00
6.71
68.54
14.32
7.42
33.38
77.36

O 21: Refinement Procedure 0 0O OO, 00O

0000 ‘ 00 [sec] ‘ Refine[sec] ‘ (%] ‘ Rate ‘

comb
seq.i
seq-ij
seq-j
seq-x
seq.ix

seq-j-x

5.73 x 1072
1.57 x 107!
1.37 x 10°
2.07 x 1071
1.76 x 101
1.00 x 10°
1.44 x 100

1.15 x 1072
1.20 x 1071
1.34 x 10°
1.70 x 107!
1.31 x 1071
9.73 x 1071
1.41 x 10°

20.13
76.26
97.81
82.23
74.65
96.99
97.89

1.00
10.37
116.13
14.76
11.37
84.43
122.01
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O000O00000Oseqd,seqjx0000 MODDODOODODODOOODOOODOOOOOOOOOOoOO
O000000000D000FAILexitD 0000000000 0DODDO0OO00D0O0O000O0 MOO
000000000000000000000000000 75 = (3y)(may-by;) 0000 MO 2000
ooooooooooOooMDOODODOODODOOOOO0OODOOODODOOODODDODOOOOOOOMO
0000000000000 0OSUCCEED exitODOODODOOOOOOOOOODOOOO

000000oDooooDoODo0000000000000DO0000000DO000DOD000000DO0O
OO0 0Oseq-i0 seqxO000000000Oseqii0 0000000 OCO0ODOO0OO00O0O0OO0OOseqi00O0O
0000 seqx000000000O0OORefinement Procedure 00 0000000000 OcombO OO
Ooo01obilooooooboooooooboobooooooobooboobooooooooooooDbo
000000000000000000comb0 ATOOOOOOOOOOOQOODDOOOOOOOOO
ooooooooood

8.2 0O0OOO
8.21 DOOOOOO

O0O0Oreportarea0 00000000000 ATOOO 22,230000reportareal 00000000
g3tibooooboobobobooooobboobbbboboboobbobobobboboooboobag

022 000000000000 ATO (1)

D000 [0000 [ATO, (0.2,02) | ATO, (0.4, 0.4) |

comb 1771.05 3.15 x 10! 6.89 x 10!
seqi 1402.15 7.23 x 10! 1.4 x 102
seq_j 1000.55 4.73 x 102 8.88 x 102
seq.j 1450.48 9.23 x 10! 2.05 x 102
seq_x 1086.20 6.34 x 10! 1.26 x 102
seqi_x 1109.78 4.08 x 102 7.01 x 102
seq.j_x 1463.58 7.18 x 102 1.37 x 103

023: 000000000000 ATO (2)

D000 [D000 [ATO, (0.2,04) | ATD, (04,0.2) | ATO, 00

comb 1771.05 3.30 x 10* 1.05 x 10° 3.31 x 10*
seqi 1402.15 8.40 x 10* 1.68 x 10° 8.42 x 10*
seqi_j 1000.55 5.75 x 10° 8.60 x 10° 5.76 x 10°
seq.j 1450.48 9.56 x 10* 3.06 x 10° 9.59 x 10*
seq_x 1086.20 7.44 x 104 1.48 x 10° 7.45 x 104
seq-ix 1109.78 5.68 x 10° 4.83 x 10° 5.69 x 10°
seq-jx 1463.58 8.56 x 10° 1.41 x 10* 8.58 x 10°

0000000000000 00C000000 ATOOO combO0OOO0O0OOOOOOOOODOO
oob24,250000000,000,0000000000000D00000C0DDOODDDOOO
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024000000000 @O00Ooooooon)

DDDD\ 00 \DDD\DD \DDD\MUX

comb 1771.05 | 597.83 | 15.02 | 33.00 | 544.15
seq-i 1402.15 | 597.82 | 15.02 | 33.00 | 544.15
seq-i_j 1000.55 | 597.83 | 15.02 | 33.00 | 544.15
seq-j 1450.48 | 598.75 | 15.02 | 33.00 | 545.08
seq-x 1086.20 | 597.82 | 15.02 | 33.00 | 544.15
seq-i-x 1109.78 | 597.83 | 15.02 | 33.00 | 544.15
seq-j-x 1463.58 | 598.75 | 15.02 | 33.00 | 545.08

0 25: 000000000 (Refinement Procedure)

D000 | 00 [ Refine |00 [DO0O | MUX

comb 1771.05 | 1173.22 | 1.67 | 84.38 | 222.00
seq-i 1402.15 | 804.33 | 4.12 | 56.25 | 312.70
seq-i_j 1000.55 | 402.72 | 5.93 | 34.00 | 324.65
seq-j 1450.48 | 851.73 | 4.65 | 56.25 | 716.00
seq_x 1086.20 | 488.38 | 4.12 | 56.25 | 312.70
seq-ix 1109.78 | 511.95 | 4.77 | 56.25 | 407.95
seq-j-x 1463.58 | 864.83 | 5.35 | 56.25 | 806.70

ggoboobbooboobobodbboobobobbooboobbobobbodoooobbooo
0000000000000 0300000000000 (0375)000000000003000000
oooo0oooo0oobOoOOoOoOooDO0O PFUODOOOOOOOODOPFUDDODOOOOOOOO
pFUOOCODOOOOOOODOOOOO300000O0O0O0O00OOOOOOODOOODOOODOOOOOO
oo30oboooooobbooboobobbbooobboboobobooboobbobbooo 34
gooobooboobooouoobooooobbo 20000 obb o, oo g,
300000000000000 270 (pa,pg)=(15,15) 0000 Refinement Procedure 00 00 280 O
gbobooobooobooooobooooobooooo

OO0O0 260 300000000000 27,28000000000000000 CRefinement Procedure
gooooboboobbob 3o boooooooboo 3o gbooog
(0.375) 000 0000000000000 D0OOU0OOOO 290000

jtdbooooboboooobooboboobooboooooboooboobobboboooooobooboog
000000000000 PFUCOCOOOOCDOOOODOODOODO Refinement Procedure 00O OO
god,jddbgdbo0gobgobooobboobn Lrobooboooooooooboooo g
o000 RAMOOOOOOQOOOOLUTOOOOOO400 LUTOOOO10000 0170000O
ooooQoobb 100 PFUO 4000 400 LUTODOODODOOOOO0200000000000
odboodbooooobobobooos0u LT booloogbo o2 0o oooobD 1
OO0 PFUD 2000 5LUTODOOOO0O0OODOO0S0000000000DOO0000DOOODDODOO
OoooooooooooOosOoboboobobOOoooDbO0OO00bObObOoOoDoDODOOoOooOoOoooOoPrFUDO
gooobgooobooobood

0dd LuTooobooooooobooooo
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0260000000000

|MUX |Dpoo |oooo | 30000 |

15 x 1 15 1 15

15 x 15 15 15 225(152)
15 x 16 15 16 240(15 - 16)
2 x 1 2 1 2

2 x 4 2 4 8

2 x 15 2 15 30

2 x 16 2 16 32

O 27: Refinement Procedure D 00000 OO0O

D000 [15x1 ] 15x15 | 2% 1 | 2x4|2x15 |
comb 0 0 15 0 15
seq_i 0 1 15 1 15
seqij 1 1 15 2 15
seq.j 0 1 451(15% x 2+ 1) 1 15
seq-x 0 1 15 1 15
seqix 1 2 15 1 15
seqjx 0 2 451(152 x 24+1) | 2 15

028: 0000000000000DO0O000O0O000O

0000 [ 15x16 [ 2x1 | 2x4 | 2x16 |
seq.j, seq.j_x 2 17 1 23
o000 2 16 1 23

0200000 B00000000000O0OCOOOCOOO)

|000D0 | 00 | 00O | Refine |

comb 1120.05 | 126.83 | 993.22
seq 663.78 | 126.82 | 536.955
seq_ij 253.55 | 126.83 | 126.72
seq_j 384.36 | 127.00 | 257.36
seqx 347.83 | 126.82 | 221.01
seqix | 281.405 | 126.83 | 154.58
seqjx | 310.08 | 127.00 | 183.08
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8.2.2 LUTOODO
MOODO

Refinement Procedure 00 000000000000 O0OOO0O0OOOODOOOODODOOOCOOCOD 30
gobooobogobgobobad

O 30: Refinement Procedure D O OO OO0 O0O0O

0000 | (3y)(may - byj) | @i Vray | (Vo) | my- (o)
ooond O(pp) O(1) | O(pa) 0(1)
comb Pabp Paps | Palp Pabp
seq-i PaDp Dabp DB pg
seq-ij Do P 1 1
seq.j Pa vz Pa Pa
seqx pg PaPp 0 Papp
seqi-x ps pp pp
seq-jx 1 Pa Pa

gooobOoboooooboooscbobooboooooooooboboobbooobobooooon
0000000 LUTOO0O0000000000 31,3200(pa,pe)=(15,15)00000000M0O0000
oooooooboboooobobobobboobobo LuTo, 0000000000000 b0bo000OLUT4
0400 LUT,LUTS0 500 LUTODOOODOO

031:000000000000000 (1)

D000 | Gy)(mey -byy) | (V&) (@i Vrey) | my - () |

LUT4 7 7 1
LUT5 2 2 0
comb 225 225 225
seq 225 15 15
seq-ij 15 1 1
seq-j 15 15 15

032:.000000000000000 (2)

oooo ‘ (Fy) (Mmgy - by;) ‘ Mij -+ (Gig V Taj) ‘

LUT4 7 1
LUT5 2 0
seq-_x 15 225
seq.ix 15 15
seq.j-X 1 15
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seqj,seqxU yjO00 x00000000000r,, 000000000000 00000000C0CO
O combO OO0 1/pa(seqx), 1/ps(seqj) 00000000 O00seqj0 0000 subcombOOOO0O
000000000000000 comb0000 1/ps 0000000000000 seqx, seqix, seqjx
O00C00O0200 ANDO 200 ORO 100 LUTOOOOOOOOOOOOOOODOOOODOODOO

oo0oo0o0o0o0 LuTOoooOO0o0oO0ooObO 00Dbo0o00o LvrTooogooon

033: MOODOOO LUTO

D000 [ LUT4 | LUTS |

comb 3375 900
seq-i 1695 480
seq-i_j 113 32
seq.j 225 60
seq-x 330 30
seq-i-x 120 30
seq-jx 22 2

03300, MODO000OD0OO0O0O0O0O0ODOODOO0O0OOOOOO0OOOOO0O0:,000D000000O0RO
OO0 LuTooooooooooooobobooooo

gboooobooaaod

OO0000DO0000000D0O000 MOODOOODOODODOORefinement Procedure 0 000 0O
(SUCCEED exit 00O FAIL exit) 000000000000 DOOOOOOOOOOSUCCEED exit O
ellmO00000000000000C0C00C00OFAIL exit0 zzcmiOO0OO0OOOOCOODOCOOOO
OO0 340 elim 00000, 0 300 zzemiOOOO0O LUTOOOODODOOOOODOLUT6O 600 LUT
ooooogo

O 34:elimO00000 LUTO

D000 | LUT4 | LUT5 | LUTG |

comb 107 32 0
seq-i 16 3 0
seq.i_j 1 0 0
seq-j 10 0 1
seq-x 10 4 0
seq-i_x 8 2 0
seq-jx 8 2 0

ooboboboooooobooooobooobbooboboobooooboo0 MODOOoOOooOoooooDoo
gbooaooo
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0 35:zzzmiOOOO0O LUTO

D000 [ LUT4 | LUTS |

comb 47 32
seq.i 2

seq-ij

seq-j 32 2
seq-_x 47 32
seq-i-x 2

seq-j-x 32

goooooo

o0 Lurooooooogooobooooobobobooooooooooooooooooooboooo
oboobobooooobooooogooob eboboooooboboobooooobooooboooobOog LuT
000000003700 2700 36000000 Refinement Procedure 0 LUTOOOOOOOO

O 36 0000000000DbO000 LuTooo

\MUX \DDDD ‘LUT4‘

15x1 |4tol150000 15
15x15 | 4to 150000 15
15x16 | 4t0o 150000 15
2x1 NOTOOO
2x4 NOTOOO
2x15 | NOTOOO
2x16 | NOTOOO

T

O3 0000000000 LUTOOO

IEEEE | LUTY |
000 (seq, seqj-x) | 419
000 (@Cooo) 418
comb 240
seq 259
seq-ij 278
seq-j 695
seq-x 259
seqi-x 289
seq-jx 714
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037000 seqj0 seqjx 0 LUT OO OOOOOOOOODOOOOO ORefinement Procedure 0O
MOOOOOODOOOOOOO0ODO0OO00000D0ODDO0O0O000D000000000000000000
0000000 oo0ooo0oo0oooooU0oo0oooooooooooDooon

gooboooo

gboooooobooboooboooooboboboboooboobboboobooboboooooaono
oooooobooooooooooDb LuTO00oo0oo00ob0000o000000oobo sboooooo
Refinement Procedure 0 0 00000, 00000000 COOCOOCOOOQCOOCOOCCOOLUTOO
gooooo

038 0000000 LUTO

D000 | LUT4 | LUT5 | LUTG |

ooo 28 26 1
comb 6 0 0
seq 10 2 1
seq-ij 16 2 1
seq-j 13 3 0
seq-x 10 2 1
seq-i_x 13 3 0
seq._j_x 12 5 0

0380000000000 LUTOO MOOOOODODOODOOODODOOODOOOOOO

0000000 0ORefinement Procedure 00 0000000 LUTODOOODOOO 390 LUTOOOLUT
000000 PFUDOOODOOODOOOOODOOODOODOODOODODOOOODOODOOOOOOGOO
(LUT4x16, LUT5x2) 000 (2000 1) 0000000000000 00OLUT4x40 1PFU, LUT5x2
0 1PFU, LUT6x10 1PFUOO 4000000000 O00O0OOOO0O

O 39: Refinement Procedure 0 0 LUT O, PFUODOOO

| 0000 | LUT4 | LUTS | LUTG || PFU |

comb 3807 968 0 1436
seq-i 2014 491 1 751
seqi_j 442 38 1 131
seq.j 1007 73 0 288
seq-x 770 98 1 243
seq-i-x 464 41 0 137
seq-j-x 804 13 0 216

seqj0 seq jx0 000000 3900000000 PFUOODOODOOODOMWOOOODDODO PFU
goboooooooooooo

LUTOOO PFUOCOOOO0OOOOO0OOOOOOOUOOOOO (RAMODOOOOOOOOOO)OO
gboboooooooooobbobobbooboooo
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8.23 0OUOOOO

o40000000D0O0C0DOOOOOOOOOOODOOOOODDODOODOODDOODOOOOO
0000 RAMOOUOOUOOOOOOOOOOOOOOOOOOODOOODOOOOO RAMOOOOOOO
o400 0M,0 ;0000000000 0DOO0DODODODO

0 40: OOO0OOO

good DDDDDDDDD‘DDDDDDDDDD‘RAMD RAMODO

comb 675 152 x 3(A, B, M) 0 0
seq. 450 152 x 2(B, M) 1 A
seq.ij 240 152 x 1(M)+15(Ms) 2 A B
seq.j 450 152 x 2(A, M) 1 B
seq-x 450 152 x 2(B, M) 1 A
seqi-x 450 15% x 2(B, M) 1 A
seqj.x 225 152 x 1(M) 2 A, B

O0000O0Oseqix0 seqij0 0000000000000 CO0OOOO0OO0O0OOOOR2C FPGA
00 100 PFUOODO 400000000000000000000 [4)0seqix000000000
U000 seqij00 PFUOOODOOOOOOOOOOOOO

8.2.4 Refinement Procedrued PFUOO0OOOO (ODOO)

PFUODOO

000000000000 0000000000dRefinement Procedure 000000000 O0OOOO0O
0 000 O Refinement Procedured PFUOOOOOODOO0O 41000000 Refinement Procedure O
PFU O O Refinement Procedure 0 0000000000 ([%]))0000

O 41: Refinement Procedure 0 PFU O O O

oooo ‘ PFUODO) ‘ PFU(Refinement Procedure) ‘ Ratio [%] ‘

comb 2754 2537 92.12
seq-i 1770 1342 75.82
seqj 467 205 43.90
seq.j 583 313 53.69
seq-x 671 381 56.78
seq-i-x 529 253 47.83
seqjx 387 145 37.47

04100000000 PFU OO Refinement Procedured PFUODOOOOOOOODOOOOOOOO
O00ooob0O pPFUOOCOOOOOOOOOOOOOOODOOO PFUODODOOOOOOOODOOOO
000000000000 0O0000C0 0000 Refinement Procedure 1 000 LUT,0000O0CO0O0O
O100 pFUODOOOOOOOOOOOCOOOODOODODOOODOOODDOOOOODOOO Refinement
Procedure 0 PFUODOOODOOO PFUDODODOOCOOOOOOOOODOOCOOOOOCODODOODOOO

o1



000000 0Refinement Procedure 0 PFUOOO0O0O0O0O combO 00O (Rateperine) 0000000
0 comb O Refinement Procedure 0 00000000 (Ratioeoms(%])) 00000000 PFUOOODO
combOO0OO00O0OOO (Rateestimaw)l:]DDDDDDDDDD

Rate estimate = Ratio comp X Rate refine + (1 — Ratio coms) (13)

0 (13) 00000 PFUODOOOOOO 420000

O 42: Refinement Procedure 0 PFUO OO OO

oo Refinement Procedure
0000 | PFU | Ratepmeasure | Ratecstimate | PFU ‘ Ratio [%] ‘ Rate refine
comb 2754 1.00 1.00 2537 92.1 1.00
seq-i 1770 0.64 0.57 1342 75.8 0.53
seq-i_j 467 0.17 0.15 205 43.9 0.08
seq.j 583 0.21 0.19 313 53.7 0.12
seq-x 671 0.24 0.22 381 56.8 0.15
seqi-x 529 0.19 0.17 253 47.8 0.10
seq.j-x 387 0.14 0.13 145 37.5 0.06

OOo0o0oooprFUDDOOOOCOOOOODODOOOO0OOO0OOOO0O0DOOOOD O0UORefinement
Procedure 0 000000000000 DODOOOODOOOOOOCODDODOOOO

LUT, 00000000000

oobooboooboOoooobooOOoDbDo0ooooo0 LWoroooooooooooooboooDoObobOon
000 430 Refinement Procedure 00 LUT, 00000000 DOOCOO0OOCOO

O 43: Refinement Procedure 0 LUT, 0000 O0OOO0OOO

D000 | QLUT(comb) | QLUT(Ripple) | HLUT | HLUT(LUTS) | FF |
comb 3548 0 994 0 680
seq-i 1759 8 513 2 466
seqij 185 16 60 2 267
seq.] 314 8 95 2 483
seq-x 526 8 110 2 466
seqix 211 16 65 0 473
seqjx 120 16 27 0 265

0 430 0QLUT(comb) 000000000 OOOOOODO LUTOOOOOOOQLUT(Ripple) O
goboooobbooboboooobo LrTrooboboooo,0b0obobooooboooobooob
010000000400 LUTODDDOO 100 PFUOOODOODOHLUTO 500 LUTODODODOO
ooooODOoOO0O0O0o0oDOO0o LuTODOOO0OO0DOOoOO0OOO0DOD 16x4000DO0O0OO0O0OOODODO
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000 10000 200 HLUTODOOUOOOOHLUT(LUT6) O HLUTO 2000000000 600
LuToOOOO0OO0O000 LuTooooooDoo
ob0oooooOo 390 Lurogoooooooobooooobbobonog

e 13900000000, D00O0,16x40000000000000000 LUTOODOODOODOO
gono

e 20000000000 DOUOODOOOD LUTNOTLOLD)IOOOO LUTOOOOOOOOODOO
gboobOoboboooooan

ooboooooooooooob400b000bbObOO0O00000ob0o0ooooObOo0obOoobobbobOon
gooobooobbobobooobo40obo0ooooonoo

o0ooo0ooooooooLuT,00000000000000000000000O44000D0000
000000 400 RAMOO16x40 00 0000000000000 400000000100 RAMO
000 HLUTO 800000000000

O 44: Refinement Procedure 0 LUT, 00000000000 (0DO0O)

D000 | QLUT(comb) | QLUT(Ripple) | HLUT | HLUT(LUTS) | FF |
comb 3567 0 968 0 680
seqi 1770 8 499 2 466
seqi.j 104 16 54 2 267
seq.j 327 8 7 2 483
seqx 526 8 106 2 466
seqix 220 16 49 0 473
seqjx 120 16 29 0 265

000000000000 0000000000QLUT(comb)d HLUTOOOO 4300000000
oooLuTooooobboboobooboboooboobooo200b0b00b00000 LvrooooooooDn
O00QLUTUOOO MOODOO LUTOODOOOOOOOOOOOOOOOODOOOO0O 4400 PFU
O0000000000000000 QLUTx40 1PFUODHLUTx20 1PFUOFFx40 1PFUOOO [4]0

O 45: Refinement Procedure 0 PFUO OO (OD0OO)

D000 | PFU@OOD) | PFUMDDOD) | OO |

comb 2537 1546 991
seq-i 1342 813 529
seq-ij 205 148 57
seq-j 313 245 68
seq-x 381 305 76
seq-i_x 253 202 51
seq._j_x 145 115 30

ooboopPFUOOOOOOOOOOOOOODOOOOODODODODOODODOOODOODOOODOPFUD
ggboboboooobobobooboboboouoobobooooboboooboobooboan
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PFUOO LUT,00000D000O00ODO

PFUOODOCOCOOOOODOOOOODODOOOODODOIOO PFUOO LUT,0D000DODOOO
00 pPFUOOODOOOOCOO0ODLODOOOOODODODODOODOUOO0OLDOUODOUDODODODDODOUOUOUOOOG
gbooobobobooboboboobobobooPFUOO LUT, 0000 00O0OOD0ODOOOOOO0OO 46
O combO OO 470 seqid 00 480 seq-ijOd 00 490 seqjd 00 500 seqx OO0 510 seqix O 0O
O 520 seqjx0 PFUODO LUT, 00000000 ODOOOOOO

0O 46: PFUDODO LUT, 00000000000 (comb)

| LUT4 [ LUT5 | LUT6 | FF [ OO |

0 2 0 0 393
0 2 0 1 45
0 2 0 3 5
1 0 0 0 476
1 0 0 1 1
1 0 0 4 18
1 1 0 0 63
2 0 0 0 1126
2 0 0 1 180
2 0 0 3 25
2 1 0 0 19
3 0 0 0 84
3 0 0 2 1
4 0 0 0 12
0 0 0 1 2
0 0 0 4 72

0 47: PFUODO LUT, 00000000000 (seq-)

[LUT4 [ LUT5 [ LUT6 | FF [ OO |

0 0 1 1 1
0 1 0 0 5
0 1 0 4 5
0 2 0 0 232
0 2 0 3 3
1 0 0 0 243
1 0 0 1 1
1 0 0 2 1
1 0 0 4 22
1 1 0 0 5
1 1 0 1 1
2 0 0 0 693
2 0 0 3 27
2 1 0 0 3
2 1 0 2 1
2 1 0 3 2
3 0 0 0 3
4 0 0 0 7
4 0 0 1 1
0 0 0 1 1
0 0 0 4 63

54



0 48: PFUOO LUT, 00000000000 (seq-)

15
19

41

15

16
42

[LUT4 [ LUT5 [ LUT6 | FF [ OO |

0 49: PFUODO LUT, 00000000000 (seqq)

22

38

80

23

84

| LUT4 | LUT5 [ LUT6 | FF [| OO |
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0 50: PFUOO LUT, 00000000000 (seqx)

15
14
40

18

65
14
16

46

30

85

[LUT4 [ LUT5 [ LUT6 | FF [[ OO |

O 51: PFUOO LUT, 00000000000 (seq-ix)

17

19

37
14

12

15
87

[LUT4 [ LUT5 [ LUT6 | FF [ OO |
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0 52: PFUODO LUT, 00000000000 (seq-jx)

[LUT4 [ LUT5 [ LUT6 | FF [ OO |

0 2 0 0 1
0 2 0 2 2
1 0 0 0 8
1 0 0 1 2
1 0 0 3 1
1 1 0 0 3
2 0 0 0 8
2 1 0 0 3
2 1 0 1 1
3 0 0 0 5
4 0 0 0 11
4 0 0 0 1
4 0 0 0 1
4 0 0 0 3
0 0 0 1 6
0 0 0 3 15
0 0 0 4 45

ooboooboo0ooooooboooooob 1PFUOOD LUT40 10000 200000000000
O00LuTOOOO0OO0O0ODOO0D0O pFUDOOOOOOOOOOOOPFUDOOOOODOOOODOO
ooooO0o00oooooD0OO00oLUTSh00O0ODOD0O 1IPFUDOD 2000000000000000O0OODO
LUT40 PFUDODOOODOOOO PRFUOOCDOODODOOOCODDOOOOO

o000 pPrUOO0OOOCOOODOOODOODDOOODODOODOOOODOOOO0OODOOOODODOODOOn
oooO00O0bOO0o0o0oOooooO0O0O0b00Ob 1PFUOO0OO0 30400000000000000000O0OOGO
oo0ooooooopPrFUCOOODOOOOOO PFUDODOOOOOODODOOOOODODODOOO
ooooooog

8.3 ATO

0000000000 ATOOO0O0O0OOO0OOO0O00O00O0000000 OcombO Refinement Procedure
0000000000 200000000000000000000000O0DO0ODO Refinement Procedure
0000000 1/501/4000000000000000000seqj0 000000000 ORefinement
Procedure 00000 combOOODO 15000000000 0O0OCOOO0OOOODOODOD 4000000
0o0o0O000o00dd0decombOO00O0O00O0O0ODOOO0OO0ODODOODOOOOOODOOOOOOOODDODODOO

000000000000 0OcombO Refinement Procedure 0000000000 900000000
000000 combOOO0O Refinement Procedure 0 D0 0000000000 DOOOODOOOO
0000000000000 DDO0O0ODDOseqj0000000O0ODOO ORefinement Procedure 0 000
00800 1000000000000 0ODOD0D 500 1000000000000 0O0O00 Refinement
Procedure 0 OO0 OO OOOO

seq.j, seqx 0 0 000 O Refinement Procedure 00000000000 MOOOOO combOO0OO
01000 100000000b0DO00b0ob00oO00obO00o0ooOobOoooboboOo s0010D0Db00O0
O000CcombOOOOO0OO0ODOODOOODOODOODOOOODOODOODOOOOO 12015000 40500
OO00O0OO0ATOO combO0O0O0O00O0O0ODOO

00000dooDoo 200000000000000comb000000O00O0OOOOODOOODO 2
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o000 Udo0Oo0oOoOo0o0oU00oOoOo0OO00U00OoOoU0OoO0O0DOooUOOMUO0OO0OOOOOOOOOOOO
0000000000000 000000000comb0 000 ATOODODOOOODOO0OODO Oseq4ijd
seqix0 0000 OOO

O000doUooo0 100000000 oMO0oooooooouooooooooooon
000000000000 00000000000o000d00dcombdd ATOOOODODO Oseq-jx0O
0000000000MO0OO000O combO0 1/150000000000000 Refinement Procedure
O0000D0 1020000000000 Refinement Procedure 100000 37%0 000000000
00000 combO OO0 1/80000000000

Refinement Procedure 0 00 000 ATODO0OOODOOODO combOOO0OO ATOODOODOOO
OATO00O00OcombOOO0OO0O00ODOODO ORefinement Procedure 0000000000000
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