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1. FS synthesis: FS= 02 ed& A7

g

FS selection: =2 1210 A O &t~E FSE CHN S Zd 21712

3. FS refinement: JX| =l FS7t S 29| & HH| &A=}
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* CEGIS (counterexample-guided inductive synthesis):

— Tterative®tH| 2 JSHHAM O Fso| @7t Z1HE Lt FSS & dot=0 LEY JYEZ AE
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Refining I/O constraints
9(2,0022"

Refining
/'O

Correct Refine  SAT
waiavo. | PBE [ eimedts s
|assert(o == s)|

(a) Infeasible path (b) Refinement (c) SAT solving
1. 2H EO]A0|M Fsel Y=Egl =8 » +8E 8584 = 18 - PBES 2 FS A
2 HNEFSTEY B7H53 P2 N RSN £ 9Iue &S 4 K| SOl (SAT solving)
3. &9 ?[ES RRUACHH (SAT), MY 12 0|5 (00| M & Fse| 22X &l WSO EXotER)
4. FX| QUCHH (UNSAT), CHE pathl| EA0| B E L] = FH|E Fs gt

H
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A 370 embedded SW, 17712 AS &M

P ¥ PBEAR CBMC CBMC -refine
k Filer.(s) Refine(s) #R Total(s) Result k Total.(s) Result k Total.(s) #R Result
P9 50 8.6 0.0 - 634.8 violated 50 3207.0 violated 50 1009.1 288 violated
pé 50 35 0.0 - 1146.3 violated 50 3248.2 violated 50 899.0 289 violated
p2 60 22.6 0.0 - 22754  violated | 60 12062.1  violated | 60 2772.6 726  violated
p10 | 60 14.6 0.0 - 2292.3 violated | 60 8823.0 violated | 60 2538.9 598  violated
TS1 p4 60 19.2 0.0 = 2809.1 violated 60 12241.3 violated 60 2635.0 591 violated
p7 70 0.0 0.0 = 3824.0 violated 70 29075.4 violated 70 5217.5 780 violated
p1 130 0.0 0.0 - 17469.4 OOM 110 12481.1 OOM 120 24302.7 - OOM
p3 110 219.3 0.0 - 33212.3 violated | 110 13921.4 OOM 110 30278.0 1537  violated
p8 120 337.2 0.0 - 47533.4 violated | 110 14812.3 OOM 120 37168.3 - OOM
pll | 110 288.6 0.0 . 49534.8 violated | 110 21064.2 OOM 110 39789.9 1556  violated
pl 610 10.1 8.6 1 9749.7 violated | 360 30120.0 OOM 360 31166.8 = OOM
TS2 p2 610 20.6 38.4 3 10047.3 violated | 360 29255.3 OOM 360 30765.4 = OOM
p3 610 16.4 21.7 2 115357.0  violated | 360 105237.3 OOM 340 181168.5 = OOM
p1 20 0.6 0.0 - 165.3 violated | 20 3657.1 violated | 20 3678.4 - violated
Ts3 | P2 30 0.9 0.0 - 825.1 violated | 30  41070.0  violated | 30  42029.7 - violated
p3 70 0.0 0.0 - 20823.9 OOM 50 15007.5 OOM 50 15192.9 - OOM
p4 60 0.0 0.0 - 186958.9 OOM 40 47635.8 OOM 40 47009.3 - OOM

 Performance: CBMCO|| H|Slf B 2F 8.18], CBMC —refine®| B[Sl 1.48] &= 2F4& (a2t TS1= PBEARVF O = &)
« # of refinements: total 621 (PEBAR) vs. 6,365'H (CBMC —refine)

* Scalability: out of memory (OOM)If-Z 0| & X| XM H 47 (CBMC —refine)2| &8 fH= O 3.
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