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NASAC #2ESERESEREMAN EMAC %1 B2EBA4AESHASN

s and Applications

* Datalog 2— MR\ REES
* Datalog #Z2FFEAMN (rules) Hpk, MNUHVERFTHINZEIL (facts)

* M ASELHIAEFBNER
edge(a,b), edge(b,c), edgel(c,d) ° e

* RINFEAR{aES HATRYESSE :
path(X,Y) :- edge(X,Y). ° e
path(X,Z) :— path(X,Y), edge(Y,Z).




>> Datalog 2026 CCF ChinaSoft q’@

NASAC #2ESERESEREMAN EMAC %1 B2EBA4AESHASN

Methods and Applications

* M EH, MNERENAE, BEIREAIR

rl
path(X,Y) :-
d X,Y). I <
cdgetx, ) USSR, ERREIEH
(A) (8) 2 I
path(X,Z) :-
path(X,Y), V
edoe(Y,Z).
Q a edge(a,b). :jgiﬁ::;'
edge(a,b). edge(b,c). edge(c ’d).
edge(ab) edge(b,c). edge(c,d). bath(a ,b)
o edge(c,d). path(a,b). e
edge(b’c)'ﬁpath(a b). épath(b 0 —— D 2t (D, C)
Zick i path(b,c). oath(c,d). p:::g:))
path(c,d). path(a,c). path(b d)
path(b,d) P

path(a,d).
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// NASAC RrEIEns I asman

static void loadConfig() {} class YamlParser

implements Parser {
public void parse() {
readYaml();

class Main { interface Parser { --

static void main(String[] args) { void parse(); |

init(); :

instantiate I

|

Parser p = new JsonParser(); — — class JsonParser !

p.parse(); implements Parser { - -

¥ public void parse() { :
readJson();

static void init() { 1 £

. . o

loadConfig(); void readJson() {} £

Iy 1 [}

£

|

J

}
void readYaml() {}
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NASAC RrEIEns I asman FMAC R \EIaRALEES

Datalog 53tfr=8 > SR

B thAY Java IER
interface Parser { «* 5 . .
void parse(); : = reachable(Main.main)
I call_edge(M, N) :-
lass JsonP ' ' . N N
—>[class JsonParser ! direct_call(M, N) reachable(Main.init)
public void parse() { '
readJson(); 2 . .
5 r2 reachable(Main.loadConfig)
void readJson() {} &
} - call_edge(M,N) :-
o class YamlParser = virtual call(Mm,T,S), reachable(JsonParser.parse)
2 imﬂﬂfﬁspﬂgﬁ'zd){ - method _imp1(C,S,N),
public void par —
g readYaml() ; subtype(C,T). reachable(JsonParser.readJson)
- , void readvanl() )
. 3 reachable(YamlParser.parse)
class Main {
tati id main(String[] ) { .
S0 reachable(M) : reachable(YamlIParser.readYaml)
entry(M).
Parser p = new JsonParser();
p.parse();
r4
static void init() {
} loadConfig(); reachable(N) :-
reachable(M),
static void loadConfig() {} call _edge(M,N).

¥
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l/ NASAC RrEIEns I asman FMAC %! BS8%:

Datalog 53tfr=8 > SR

B 5HrRY Java 2R
interface Parser { <~ . .
void parse(); : = reachable(Main.main) \/
I call_edge(M, N) :-
lass JsonP : irect_call(M, N).
I P ! direct_call(M, N) reachable(Main.init) /
public void parse() { '
readJson(); 2 . .
5 r2 reachable(Main.loadConfig) /
void readJson() {} &
} 2 call_edge(M,N) :-
©  class YamlParser = virtual_call(M,T,S), reachable(JsonParser.parse) /
g Pl P o) £ method_imp1(C,S,N),
public voi —
- readYaml(); subtype(C,T). reachable(JsonParser.readdson
=
) void readYaml() {}
. 3 reachable(YamlParser.parse) X
class Main {
tati id main(Stringl] ) { .
S0 reachable(M) : reachable(YamlParser.readYaml) X
entry(M).
Parser p = new JsonParser();
p.parse();
r4
static void init() { 3 VST Lol =K X/ ?
) loadConfig(); reachable(N) :- EXANMEIRTLEE AR
reachable(M),
static void loadConfig() {} call _edge(M,N).

¥
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NASAC RrEIEns I asman FMAC R \EIaRALEES

reachable(YamlParser.readYaml)

10
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FRVERRFRREL e e racor PP VAR

NASAC RrEIEns I asman

reachable(YamlParser.readYaml)

/ \
r4
reachable(YamlParser.parse) call_edge(YamlParser.parse, YamlParser.readYaml)
r4 class YamlParser
reachable(N) :- implements Parser {
reachable(M), public void parse() {
call_edge(M,N). readYaml();
¥
void readYaml() {}
;

11
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NASAC RrEIEns I asman FMAC R \EIaRALEES

reachable(YamlParser.readYaml)

— .
S r4

call_edge(M, N) :- ///////// \\\\\\\

direct_call(M, N). reachable(YamlParser.parse) call_edge(YamlParser.parse, YamlParser.readYaml)

ri

direct_call(YamlParser.parse, YamlParser.readYaml)

class YamlParser
implements Parser {

public void parse() {
readYaml();
}

void readYaml() {}

12
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reachable(YamlParser.readYaml)

/ \
r4
reachable(YamlParser.parse) call_edge(YamlParser.parse, YamlParser.readYaml)
/N
r4
/// ri
reachable(Main.main) ‘

direct_call(YamlParser.parse, YamlParser.readYaml)

call_edge(Main.main, YamlParser.parse)

r4

reachable(N) :-
reachable(M),
call_edge(M,N).

13
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NASAC RrEIEns I asman

reachable(YamlParser.readYaml)

/ \
r4
reachable(YamlParser.parse) call_edge(YamlParser.parse, YamlParser.readYaml)
/N
r4

/// ri

reachable(Main.main) ‘
direct_call(YamlParser.parse, YamlParser.readYaml)

r3
r3
reachable(M) :- entry(Main.main) call_edge(Main.main, YamlParser.parse)

entry(M).

14



>  FHERRHSRE

r2
call_edge(M,N) :-
virtual call(M,T,S),
method_imp1(C,S,N),
subtype(C,T),
instantiated(C).

SRIATAE BRI qJ @ ER
2026 CCF ChinaSoft

NASAC RrEIEns I asman

Parser p = new JsonParser(); iZBEHl{E YamlIParser!

p.parse();

virtual_call(Main.main, Parser, parse)

call_edge(Main.main, YamlParser.parse)

instantiated(YamlParser)

subtype(YamlParser,Parser)

method_impl(YamlParser, parse, YamlParser.parse)

10
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HIEES

* 29,018 MNAEHYIE
* BHERRYTRFEHIN
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ST AAEBREINZ N SE5Ee?

oeoroncopes i ()
758 EFIE (George Polya, 1887-1985) Aol
SIAEFIC: E—MRAAE, BINRMESZHR b
HE (EHEHESE) (How to Solve It, 1945) %ﬁi gggg
ll: HSAVAPHFIS IEELHERSE, BERmIEE
O == ==xen O mtt—ix, WeRs O rEx, FEREt-+
1 ¢t
-1, = =1t [00)=0 = I(t)=In(l+¢)
1Il.CL‘ dSU - — 0 Inz —
0 _
BRSBTS IREEL () = o lmT T 1+t Eix—REH, REIRSER

17
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reachable(Main.init)
\
r4
VRN
r3 rl

reachable(Main.loadConfig)

reachable(JsonParser.parse)

\ \
S AN VAR
r4 ri r3 r2
reachable(Main.main) 7N
\3 r3 r2 r2, r3, r4
r

reachable(YamlParser.parse)

rl, r2, r3, r4d

reachable(YamlParser.readYaml)

reachable(JsonParser.readJson)

\ \ \

rd r4 rd
r3 r2 r4 ri rd ri
r2, r3, rd r3 r2 r3 r2

rl, r2, r3, r4d

rl, r2, r3, r4d

132!
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>> %ﬁ*ﬂ!ﬁ 2026 CCF ChinaSoft

reachable(Main.main)

z
°
‘!l
(55~
VQ
8
5
»
0

v

reachable(Main.init) v v v o
reachable(Main. loadConfig) v VY BHIKRE
reachable(JsonParser.parse) v v Y \ 45
reachable(JsonParser.readJson) v v v Y
reachable(YamlParser.parse) v vV Y
reachable(YamlParser.readYaml) v v v Y

£98§-Hfi& (John Snow, 1813-1858) CASER 2

1854 FECEEE,: BME—AEA, HBALEE Hmi# 1854 SFRVEELE (BEF) . EBERAFETHESI

IERAIFIAEBHINTE—ENILL — WEREIIKER

20
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-

reachable(Maln main)

reachable(Main.init) v J v
reachable(Main. loadConfig) v v v
reachable(JsonParser.parse) v v Y
reachable(JsonParser.readJson) v v vV V
reachable(YamlParser.parse) v vV Y
reachable(YamlParser.readYaml) v v v VY
* BIREIANEEEZMS5ERESLHES, MRDSSIEREIIES.

21
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B iEFaRYERPEESRL

1.int calculatePrice(User user) {

2. int price = 100;

3. if (user.isPremium())

4, price —= 10,

5. if (user.hasCoupon())

0. price —= 20,

7. if (user.isStudent()) {

8. price += 30; // should be —-= 30
O S -

10. return price;

11.} 22
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ChinaSoft

NASAC RrEIEns I asman

FMAC B A Rl

HRER?

.int

O© 00 N O Ul A W N B

10.
11.}

@

In: Normal
Expected: 100

Out: 100
calculatePrice(User user) {

int price = 100; -~~~ """~ "7 7
if (user.isPremium())
price —= 10;
if (user.hasCoupon())
price —= 20;
if (user.isStudent()) {
price += 30; // should be —= 30

return price;

)50

23



TRAHAREHERE qJ @ ER
2026 ChinaSoft

NASAC RrEIEns I asman FMAC B A Rl

R pIjsi
v

In: Premium

Expected: 90

OQut: 90
1.int calculatePrice(User user) {
2. int price = 100; -~~~ """~~~ """°"°"°"°"°-°-°"-°-°-°—
3. if (user.isPremium())
4. price —= 10;------=-=-----=----=-=----—
5. if (user.hasCoupon())
6. price —= 20;
7. if (user.isStudent()) {
8. price += 30; // should be —= 30
L |
10. return price;
11.}

24
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HNFER? pIlj5i
X

In: Student
Expected: 70

Out: 130
1.int calculatePrice(User user) {
2. int price = 100; -~~~ """ ""°"°"°"°"°"°"°"°"°T°TTTTTTTT oo oo
3. if (user.isPremium())
4, price —= 10;
5. if (user.hasCoupon())
6. price —= 20;
7. if (user.isStudent()) {
8. price += 30; // should be —= 30 - - - - - - - - - - - - - - - - - - -
9. }
10. return price;
11.}

25
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HRER? )50

In: Student with Premium

and Coupon
Expected: 40
Out: 100
1.int calculatePrice(User user) {
2. int price = 100; =" """ """ T oo oT oo oo oooooooooooooooooooooooo-
3. if (user.isPremium())
4. price —= 10 - - - - - = — = — - m - m - m o m o o e e oo -
5. if (user.hasCoupon())
6. price —= 20} - - - mm e e e e e e e e e e e e e e e e e oo
7. if (user.isStudent()) {
8. price += 30; // should be —= 30 - - - - - - - - --- - - -- - - -
9. }
10. return price;
11.}

26
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HNFER M3t
v v X X

In: Student with Premium

In: Normal In: Premium In: Student
and Coupon
Expected: 100 Expected: 90 Expected: 70 Expected: 40
Out: 100 OQut: 90 Out: 130 Out: 100
1.int calculatePrice(User user) {
2. int price = 100;
3. if (user.isPremium())
4. price —= 10;
5. if (user.hasCoupon())
6. price —= 20;
7. if (user.isStudent()) {
8. price += 30; // should be -= 30
|
10. return price;
11.}

2
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1.int calculatePrice(User user) {
2 int price = 100;
3 if (user.isPremium())
4 price —= 10; t1 J
5. if (user.hasCoupon()) £2 J Y
) price —= 20; 3 Y /
7 if (user.isStudent()) {
_ t4 v v v v
8 price += 30; // should be —= 30
9 I3
10. return price;

11.}

28
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Methods and Applications

1.int calculatePrice(User user) {

2 int price = 100;

3 if (user.isPremium())
4 price —= 10; t1 J

5. if (user.hasCoupon()) £2 J Y

) price —= 20; 3 Y /
7 if (us§r.1sStudent()) { > Y ¥ Y ¥,
8 price += 30; // should be —= 30

9 y oJ&¢E 0.707 0.500 0.707|1.000
10. return price; //
11.} Ochiai(e) = F(e) / V(F-(F(e)+P(e)))

Fle). Ple): i e MU / BITMUIRAL; F: SMMIXEEK
L8: 2 / V(2 x 2) = 1.000

A1)
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reachable(Main.init)
\
r4
VRN
r3 rl

reachable(Main.main)
\
r3

reachable(YamlParser.parse)
\
r4
1| I'N
r3 r2

r2, r3, r4

reachable(Main.loadConfig)

\
r4
e AN
r4 ri
AN
r3 r2

rl, r2, r3, r4d

reachable(YamlParser.readYaml)
\
r4
VAN
r4 rl

r3 r2

rl, r2, r3, r4d

mqql‘

FRA-TREESRERRET T, ¢ E 5’1 ' :
ChinaSoft A

NASAC RrEIEns I asman

reachable(JsonParser.parse)

\
4

r
VRN
r3 r2

r2, r3, r4

reachable(JsonParser.readJson)

\
r4
+4 2
r4 ri

rl, r2, r3, r4d

FMAC B A Rl

30



reachable(Maln main)

reachable(Main.init) v
reachable(Main. loadConfig) v
reachable(JsonParser.parse)
reachable(JsonParser.readJson) v
reachable(YamlParser.parse)
reachable(YamlParser. readYaml) v
A 5EE 0.354

RIS EIRERREVY tp@ 4
- ChinaSoft

NASAC FsESESHESEAZREN EMAC %1 Eﬁlﬂ'nﬂ:ﬁiﬁﬁmeu

ods and Applications

J Vv
v Vv
v Vv
v Vv
v Vv
v Vv
0.535 0.577

r2: 2/ v(2 x (2 +2)) =0.707 w5
HIE 2 MMEIRESCH] 2 NEESCAYUERARER

31
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ase
’ 1997 Reps, Ball, Das, Larus ‘ ‘
HNTFFRAFIRERERE (program spectra) , EURRARNETT
A9 TIE

gﬁl-l-ﬂ C$ JKJ:/ \E_ngaﬁ
Bi%&, 4 sound,

‘ 2002 Tarantula (Jones, Harrold, Stasko)
AN / BN B EERAIET T E

— (U PLEENFERA (KB)
. 2006 Ochiai (Abreu et al.)
BFAnIRE AT, SBFL i AREBINEIEERAZ—

WanSIVIERF, XA REEKIL; ABAXT Datalog lfe?
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NASAC RrEIEns I asman FMAC B A Rl

.int calculatePrice(User user) {
int price = 100;
if (user.isPremium())

1

2

3.
izt LS L9 |L10 4. price —= 10;
..- 5. if (user.hasCoupon())
tl 6.

7/

8

price —= 20;

t2 if (user.isStudent()) {
t3 VvV V price += 30; // should be —= 30
t4 v JV (9. 7 logStudentDiscount(user); |
:\ 10.  recordPromotion(user); y
11. }
12. return price;
13.}

R I

34
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. int calculatePrice(User user) {
int price = 100;
if (user.isPremium())
price —= 10;

price —= 20;
if (user.isStudent()) {
price += 30; // should be —= 30

1
2
3
4
5. if (user.hasCoupon() )<
6
7
8
9 logStudentDiscount(user);

ESRTK< - - - 10, ~ recordPromotion(user);
11. }
12. return price;
13.}

35
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int calculatePrice(User user) {

int price = 100;
if (user.isPremium())
price —= 10;

price —= 20;
if (user.isStudent()) {
price += 30; // should be —= 30

1.
2
3
4
5. if (user.hasCoupon() )<
6
7
8
9 logStudentDiscount(user);

ESRTK< - - - 10, ~ recordPromotion(user);
11. }
12. return price;
13.}

* Datalog KIABTH—FMI A
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IEESHNELSENRAAG, EIEBRMSERITIE

AN Datalos | | mewmmm: | sissnem | RS MER=: SWPG
BB G515 vs. TE7 — H — i

HIANTE Soufflé EizfTHY Doop  $EIRAAFFAEIRH, ERMAER SFERUE—TSILPRI—KR  Ochiai, Tarantula, Jaccard, Op, PR B € 9iBIRKEIIAY

InfoGain
i SNIEFEHAY SBFL Datalog HAf§ SBFL

Uiz ez ] SHAYESL MNETEERE (LA Ochiai J3f)
Ochiai(r) = F(r) / v(F x (F(r)+P(r)))

K / gAML IR / IERBRISSSE

F(r). P(r): IEBBRI-REBMN r BITEIR / [EAHSISEEN
EFTER (159) AR F: (EIRIESTRE
WHHNEBERER S SCAYUERR R LHIRAYARNY
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* BAFIEEERNER?
* ZEET ground truth BYESE Datalog $RfE

* {B Datalog I HELEBIRERNEE
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‘The 11 National Conference on Formal Methods and Applications

USMEE Datalog ({13, FRHBBIT+E

Fix precise-generics multi-phase analysis

P master . © doop-completeness *++ 4.20.40

4 files changed

Q_ Filter files... = (D

v [ souffle-logic

v [@ analyses/adaptive-2-object-...

BEX=ERHESE "Fix ..."

1 parent 8bf5781 commit a73b6e8 (L)

+88 -87 @22

Q Search within code b

> souffle-logic/analyses/adaptive-2-object-sensitive+heap/analysis.dl @ 5

analysis.dl Vv  souffle-logic/main/context-sensitivity-declarations.dl Lg 3 +21-2 asee
v = main o @@ -55,8 +55,8 @@
context-sensitivity-declara... 55 55
context—sensitivity‘dl 56 56 .decl OptStoreArrayIndex(?from:Var, 2base:Var)
57 57
v . Src/main/groow/org/dyze/d‘“ 58 - //.decl OptArgAssign(2toCtx:configuration.Context, 2to:Var, 2?fromCtx:configuration.Context, 2from:Var, 2allowedType:Type)
SouffleGenericsMultiPhaseA... 59 - .decl OptArgAssign(?toCtx:configuration.Context, ?to:Var, ?fromCtx:configuration.Context, 2from:Var)
58 + .decl OptArgAssign(2toCtx:configuration.Context, 2to:Var, 2fromCtx:configuration.Context, 2from:Var, 2allowedType:Type)
59 + //.decl OptArgAssign(?toCtx:configuration.Context, ?to:Var, 2fromCtx:configuration.Context, 2from:Var)
60 60 #ifndef INFORMATION_FLOW
61 61 .decl OptReturnAssign(2?toCtx:configuration.Context, 2?to:Var, ?fromCtx:configuration.Context, 2from:Var)
62 62 #endif // INFORMATION_FLOW
A @@ -99,3 +99,22 @@
99 99 // Is the ValueToRefine the real list of objects needing
100 100 // refinement or its negation?
101 101 // .decl NegativeObjectFilter(2v:symbol)

40
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=EH ground truth BYESE Datalog TRpE
* {H Datalog Wit BIIRBIMERNEE

QHl cy

Doop hx &GS
HSCAIRRPEIZEEIRAS . 37 A/i\‘ B TRPE
l * 96 PMNEIFELf

TRPERRAS / {EEhRAN + ground truth
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