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*https://site.mockito.org
**Automock: Automated synthesis of a mock environment for test case generation
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https://site.mockito.org/
https://www.semanticscholar.org/paper/AUTOMOCK%3A-Automated-Synthesis-of-a-Mock-Environment-Alshahwan-Jia/bac2a4df08215209ac03b47621f4fba13988100f
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#include <math.h>

#include “ecrobot_interface.h”

void turnSensor(int edge){

10;

int offset
int s_speed ,deg;

while (fabs (offset) > 3){

deg = nxt_motor_get_count (MOTORS) ;
offset = edge — deg;
if (offset > 0){

s_speed = BASE SPEED S + SENSOR Pxoffset;
}
else {

s_speed = -BASE_SPEED_S + SENSOR_Pxoffset;
}
s_.speed = (s_speed > 100) ? 100 : s_speed;
s_speed = (s_speed < 100) ? -100 : s_speed;

ecrobot_set_motor_speed (MOTORS, s_speed) ;

}
ecrobot_set_motor_speed (MOTORS,0) ;

int nxt_motor_get_count_stub(int fake_param){

return 0;
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AT EQo] nd H|7] (Software Model Checking) o 1|int nxt_motor_get_count_stub(int fake_param){
FE Zo] AY A= 7| A8 Al 2 int ret;

E]'O]Haﬂ 01_1\4 PN 57]_1]]_1_10_7]1 /E)]'EH?—_-_]%—?— 3 SYM_int(ret); // or, ret = nondet();
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4 return ret;
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SyGuS (Syntax-Guided Synthesis) 2~
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(set—logic LIA)
(synth—fun gcd_test ( (a Int) (b Int)) Int
((Start Int (ntInt))
(ntInt Int (

-10123

ab

(+ ntInt ntInt)

(- ntInt ntInt)

(* ntInt ntlnt)

(/ ntInt ntInt)

(ite ntBool ntInt ntInt)
)
(ntBool Bool (

true false

(not ntBool)

(and ntBool ntBool)

(or ntBool ntBool)

(< ntInt ntInt)

(= ntInt ntlnt)
))))
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* EuSolver': 9] $X A B T2 J8-50] ZF7} ghEob= A oF 27159 b gto] A Aol Bl= 4 -%-E
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— SyGuS-Comp 2019 o4 952 22 E CVC4 D EuSolverEth ¥l zut= A ES o W2 1 Z&5HA &
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Decision Tree Distinguished Sub-Expressions

if(By){
whebA], 2 Aol A A8 492 915 DUETS A& |, s
else{

. . . . .. t P;;
*Scaling enumerative program synthesis via divide and conquer return 13

**Combining Top-Down Propagation and Bottom-Up Enumeration for Inductive Program Synthesis
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https://abhishekudupa.github.io/files/audupa-tacas-2017.pdf
http://psl.hanyang.ac.kr/assets/pdf/popl21.pdf
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.+ ZEoluks WA (Fuzzing) T2, A 02 5w 2z FY
DERERE

+ 27] Anlel 4] A ol o] o] 5}, A2 ThE A HEE HH= T

. HholuE RE S AL deflol s A AE b (5, A2 AET} gl

« =Y (Concolic) HHAY 2, T2 O] 1= A9

- RIS =)Ao g Helsto], EA A Fro =8

(Satisfiability Modulo Theory) solver= 5ol A4t

*AFL++: Combining Incremental Steps of Fuzzing Research

**CROWN: Concolic Testing for Real-wOrld soft\WWare aNalysis
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void f(int a, int b, int c){
if (a ==12) {
if (b == 3) {
if (c == a x b) {
Assert(0);
j333;

2, 3,6)


https://www.usenix.org/system/files/woot20-paper-fioraldi.pdf
https://github.com/swtv-kaist/CROWN/
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*Automock: Automated synthesis of a mock environment for test case generation

**A Framework for Automated Test Mocking of Mobile Apps
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https://www.semanticscholar.org/paper/AUTOMOCK%3A-Automated-Synthesis-of-a-Mock-Environment-Alshahwan-Jia/bac2a4df08215209ac03b47621f4fba13988100f
https://software.imdea.org/~alessandra.gorla/papers/Fazzini-Mock-ASE20.pdf

— e - -
H=9 oA 4 B o ZEAA )]
Datlanéoeunt:rt:attion Stub Generation
Target Code In/output Data

System Unit - Constraint Selection

i » Concolic ‘gﬁ >
Fuzzing jﬁ T ] I 1 I

k -
External : Code Info Program Synthesis
ernals Mutation (Optional) Stub Functions
(Optional) N
] | B A=/

o A2"EHA + (AAFE EA A G 229 HAH

+
« A=Y oA Ao E2 27 AR + 24 2718 AAHohs St A 5 BT S5t S

I(n KYUNGPOOK 11
NATIONAL UNIVERSITY



S 2] Avela) (22 2 24 7H)

- 1Y, 271 AMRAE 7IEe R e B, B w71E AMskE AATE 1T EASE A A7t
7IHstE oAl 7t S29] EASoF &4 H B7E dEoH o] 7o 4 Q=

7| AW RS Al

(|Bfull(X)| "2+ |Bscarse(X)| -1+ |Bn0t(X)| ) 0)/|B| - 2

i)
I
_|>:4
£
A1)
ot
k]
i
flo
i
of
ol
ﬂ_‘
E
N
_l_J
N
e
!
X
Lol
OZi
FIE I

Bfull(X) = {b €B | C(b) = ’T},
Biscarse(X) = {b € B|C(b) < 7 and C(b) > 0},
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T+ o Opor: 71H]
for each (z, f(z)) € W do

if f(x) € Onot then T <~ T U {(.’1), f(.'l?))}

procedure GETNEWCONSTRAINT |/: 58] Q=2
] %

if T' = & then return RandomSelection(W)

return RandomSelection(T)

2kl 10: 1 H 9 AL
ghol 16: A E AH fstubo FaTtE9 He Ocovered—g':
ol =8 A A ¢

249l 1921: covd T %ol AL}, 2L AvalAatE o 4
9’]_0]_ 7:1_'_ (acc > aCCbest) fbest = %ﬁ:ﬂ O]E

2}el 1-6, 24: S oAl A W FollAl, oFA7kA] AW S}
Z] —EE\_?J_- %E—:}%}: Ztﬂ](l):} 0 - OC()];eredE 7]—;(] 01]7\1] O]'JE
shLbE MEste] cof 27}

211 22.23: cov7}t Ao, AT} B Wojxl A
AloF 27 A CollA deol= shte] AleF 25 A <]
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U]—?—)—7H /\] FolA B, X AR oA U,

tentire: DA A 5} A,
7: procedure ITERATIVESYNTHESIS tunie: P RS A AIRE
8: C < RandomSelection(X) // initial constraint set.
9: Srest < D, accpest < 0.0, covpest < 0.0,0 < GetOutput RangeFrom(X)
10: OPbasic — {+,—,*, /,ite, <, >=,=,and, or,not}, constpgsic + {—1,0,1,2,3}
11: while tejgpsed < tentire do
12: fspee < GenerateSpec(oppasic, constpasic, C)
13: Fstub < Synthesize(fspec, tunit)
14: if fstup # 2 then
15: ace, W, Ocovered < Evaluate(fsiup, X)
16: cov <= |Ocoveredl /O]
17: if W = @ then
18: return fsiup
19: if cov > covpest O (COV = covpest and ace > accpest) then
20: ACChest <— ACC, COVpegt <— COV
21: foest < Fstub
22: else if cov = 1.0 then
23: C + C — RandomSelection(C)
24: C + CUGetNewConstraint(W,0 — Ocopered)
25: else
26: C «+ C — RandomSelection(C)
27: if C = @& then
28: C <+ C U RandomSelection(X)
29: return fpcq;

14



2G50 A% BT oS

1 @a

& fo BT cmplx(f)= H=2 2] A9
emplz(f) = unit(f) + chedown(f) cmplz(g)
unit(f): &= f W52 27 (branch), @ (assignment), &< T= (call), §2F (return) =352 & o

5
down(f): f7t Z&ot= 5 SEE A ¢+ folA &5+ 5 g2 kHAl 55
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7: procedure ITERATIVESYNTHESIS

1: procedure GETNEWCONSTRAINT 0,,,: 7AW 314 25 28 7E A, 8: C «+ RandomSelection(X) // initial constraint set.
25 T+ @ Boearse: B-E0H| AW E 57 1gt 9: Frest < D, acchest < 0.0, covpest + 0.0, 0 < GetOutput RangeFrom(X)
3: for each (z, f(z)) € W do 10: B < GetToTalBranchesFrom(f)
4: if (2) € Onot and B(z) N Bycarse # @ then T « T U {(z, f(z))} 11: while teiapsed < tentire do
12: spec < G teS: O ,Const(f),C
5: if T = @ then return RandomSelection(W) Tor enerate pecM )
6 P ; 13: fstub < Synthesize(fspec, tunit)
; t tion(T
TR Handomselection(T) 14: if fstup # @ and cmplz(fsiup) < cmplz(f) then
15: acc, W, Ocovered +— Evaluate(fstup, X)
o ohel 12§ f7L ARG AN D ASGES B AM 16 o a0l ovn < 10
17: if | B| > 0 th
o A8 1912 1n
18: Bfui(C), Bscarce(C) < DivideBranches(C,T)
= = 19: covp < (|Bfuii(C)| - 2 + |Bscarse(C)])/|B| - 2
o s B full
o) 14 R AF A fie o SR A2 e ——
_ : cov <— covp - 0.5 4 covp - 0.
B2 = oY =2 G}
HEE UX] WE_' H 21: if W = @ then
- - = 22: return fg;.p
o 2121 17-20: S8 AHYR]E 50%, Alof =27 Hgtof it .
23: if cov > covpest Or (cov = covpest and ace > accpest) then
= v =
= XO]-% 7'_—7] 7% tﬂ ‘:q Z]—é_ % E]_]_—OC:)] 24: ACChest <— ACC, COVpegst — COV
o 3 == = = = pe ‘EH':‘ 25: fbest <_fstub
° a' ! 4, 28: ‘T":'—TO]'A] 7%1:]1% 1—7]—5 7]_;8_ Oﬂxﬂ—é_ = O]_E 26: else if cov = 1.0 then
% '(:)‘]-—IL_:- Zﬂ Q_]:O] 2'_5.7]— 27: C <+ C — RandomSelection(C)
28: C + C UGetNewConstraint(W, O — Ocopered, Bscarce(C))
29: else
30: C <+ C — RandomSelection(C)
31: if C = @ then C < C U RandomSelection(X)
KYUNGPOOK
I(n NATIONAL UNIVERSITY 32: return fpes: 16
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2. M= A A= Aoy HEEH O AlEdold Z=1 (TS2),

3. SV-COMP 2022°] x|t QJH (TS3).

« TS12 S5 SA|9e] AR E 7HA| AL o2 A A 2] B 3ste &8,

« TS2= deH|olE] o] ME0] sHEA] Eelote &, 2 S 2% 7he 0] R EA #elshes d4E,

© TS3+= thdet T/ 2] MR up oA A ol vhafet ehrs= AAsH A=

« AR AAE R S H h o] B A SAI7EA] A i ot A
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N7 AR I
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2] al

= X

AEER

N EE

A9 Edlo] Ak BE AR THE A
9 Q2 oA ol £1T 5

Program ‘ # of Traces l Branch Cov (%) | # of Cand Func. ’ Cand Func. Cov (%)

Object Follower 30 55.4 6 100

Elevator Simulator 5 1.9 3 0
ged 3+newton_1.4 17 87.5 1 100
email spec27_productSimulator.cil 139 423 26 100
Fibonacci05 17 83.3 1 100
pals_lcr.7.1.ufo.UNBOUNDED.pals 59 55.8 2 50
token_ring.05.cil-2 153 69.9 8 100

717} ZAsto] kAl 2517 glo} AFL++2 2
RFEolA] Fotal A= FrE o] the el A
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A= oA AN B (E 2 + Felol4)

= = 1 = I
With Source Code Without Source Code
Program Function |B|
Ex. Cov (%) | #of /O ex. | Ex. Cov (%) | # of /O ex.
getbiggestrect 6 100 9,399 91.7 9,362
AN A = =
° el [e) sl
o= ]_ A H ]' 0_'_’ =7 ] 7 ]_ A H getWidth 0 N/A 9,308 N/A 9,331
ol= 157l19] 2 713 =0 A AW 2| X7} Object Follower getHeight 0 N/A 9,305 N/A 9,287
Area 0 N/A 9,325 N/A 9,369
o =2 AoJ 7/ A2 de AT} 77 gt : ’
1 :' 8771770, A 8-7-7F 7N fisqrt 4 50 568 50 530
OAiT?T isButtonPressed 6 100 9,888 91.7 9,867
Elevator Simulator
floorIsOrdered 32 100 8,688 56.3 8,638
ged_3+newton_1_4 ged_test 6 100 5,674 91.7 5,367
14 o Zz 7Aoo = =1 getEmailFrom 4 75 9,527 75 9,756
° O
init 2] 73 o—l‘, 50708 2HES BF A isReadable 8 100 9,890 87.5 9,890
o i E_L]'—H O]: 1 = E‘J_'-%]_‘ ]'—E —C_g'—/F-CQ email_spec27_productSimulator.cil | isReadable_role__Encrypt | 6 100 9,576 75 9,709
findPublicKey 18 100 9,934 833 9,923
. init ‘E\F:]-/\—E—' AC 2 Z=ZE gHAES 4 isEncrypted 4 75 9,496 75 9,787
=1 1 fe) Fibonacci05 fibonacci 4 50 548 50 569
A1}, 600 <toll 12 BHelkst= ¢
= _]_ 3.0 O s 1et.7. 1 ufo. UNBOUNDED. pal. check 10 85 9,280 85 9,401
= s lcr.7.1.ufo. .pals
=2 X X] AN ]- P P init 100 57 9,094 64.5 9,119
is_master_triggered 4 62.5 6,614 62.5 7,466
token_ring.05.cil-2
is_transmit1 _triggered 4 62.5 6,564 62.5 7,400

Knu RN 20
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is_master_triggered
fisqrt
findPublicKey

init

floorlsOrdered

gcd test
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Function 4t Params | [0| Original With Source Code Without Source Code
Cmplx | Acc (%) | Cmplx | |C| | Acc (%) | Cmplx | |C|
getbiggestrect 43 9 405 47.69 22 34 48.85 18 33
getWidth 42 251 3 55.85 2 2 78.19 66 90
getHeight 42 247 3 56.76 2 2 81.86 48 78
getArea 42 700 11 76.6 10 6 71.32 52 36
fisqrt 1 23 67 62.87 44 26 16.64 22 11
isButtonPressed 12 2 1,683 93.5 16 11 89.87 14 14
floorIsOrdered 14 2 2,587 56.13 94 63 86.22 6 10
ged_test 2 102 14 6.41 12 10 8.58 24 13
getEmailFrom 199 8 100 6 6 100 6 4
isReadable 4 2 27 99.85 12 17 99.3 16 10
isReadable__role__Encrypt 2 18 99.86 14 13 99.76 10 9
findPublicKey 14 227 29 72.19 16 25 44.96 88 73
isEncrypted 3 113 8 100 6 5 100 6 4
fibonacci 1 18 225 97.56 10 5 100 32 19
check 8 2 11 76.5 10 10 95.38 6 12
init 29 1 102 100 2 1 100 2 1
is_master_triggered 2 2 5 99.39 4 100 6 6
is_transmit1 _triggered 2 2 5 99.18 4 4 100 6 5
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OFA =S|
H é 7{—‘% JJ' ™ ( 1 )
* is_master_triggered: &2 T E7F EAS off 2 F T o] BT E FX] grofof Hrh= Al oF ufj 7ol 4
St oA &ofE &

o AA FETFENT o] AFHO| "ifim_pe==E M) return 1; else return 0;"] L, &2 I T Al-g7H A] o] gF

A A= "if(1==m_pc) if(m_pc==E_M) return I; else return 0; else return 0;”

. getWitdh, getHeight 14| TFH7HA| 2, @4 2o 4 E@shA] Bohs old)2 H 4:4]o] A5}l o
2Le ipo]20] 25& WET] ofelg

. fisqrt: ©F 65071] 2] ZAX] LSS Hle] AR T ALG . 24 TES S 5 Gk FAE 9
G ASEE AT 5 flong Johs WMol 2 2ol S B 4 el 918 (62% vs 16%)

+ init: A AFRRo] 12 WESHE A7 EAGHA 7] the] ERAFOE L HSHE 100%0] A5, A
950zt QNG BT AES AANAS

Knu RN 22



# A =4 (2)

« findPublicKey: 2 HQ7F A2 o2 W omA 22771), £7] JA] 18712 v & Te.
o}

¢ 2 FETL AR A GRS e a2 WIS WajoF o] thRo] 2 et How Hske
o & FL G vl 2

1o O

C W 2 IS EASHE A9, 27 Wle] del S B7] A JRE o] gate] o Lhe e
oz O|ET 4 Y9S

* floorIsOrdered: A= T E Y HE SFQISHA] ¢Fal =7 H 8,6487H 2] oA &, 224 2417]|5to] 1 & Hrels}
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w4 A, EH/27] AR E HA Ao R RV Wi
o gHutct HEhr o} AW a2 S F2 5 AT}, A E] 2] 7} 85%0) 4] 94% 2 2718t uf] HEHE T} 449%0]]
SHAIRE 1Tl siA AR S A FE BrgsAl 2 A1, o] GA S B (trade-off) £AIE =
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