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1 1mport tensorflow as ¢tf

» X = tf.constant(3.0)
3 b=1.0

with tf.GradientTape () as tape:

.

tape . watch(x)

Ln

6 y = X%x3%2

b = tape.gradient(y,x)

e |

print(type(b))
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C Frr PE[_SﬂS SRk (201) Chisel
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(P b Ee ) (s He ) (P el )
e ] 59.48% 2.25 63.22%

C P 11.51% 1.82 45.27%
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theory of programming.”
----Amir Pneuli
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/** Compute the maximum of two values
* @param a first value

* @param b second value

* @return b if a is lesser or equal to b, a otherwise
*/

public static int max(final int a, final int b) {

return -&Tbeﬂ—u—b,—
}
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public static long fibonacci(int n) { | E “>0”
if C 22 ) return n; | E “+” E
else return fibonacci(n-1) + fibonacci(n-2); B ,

} | “hours
| “value”
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= 4273
f * ﬁq: T[E2] = Int /generated from rule (2)

T[E2]| = T[“hours”| #generated from rule (3)
T[*hours”] = Int, T|E1] = Boolean

P(term | context)

= 1:[ P(rule; | context, term;,position;). E%,Téﬁj:ﬁ%;ﬁ
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P(prog | context)

= HP( rule; | context,prog;, position; )
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MIBTERN =5 7552
E->E+E | O | 1| x]...
V[E]=(V[E]+VI[E])U {0} U {1} U {1} ...
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ite BoolExpr x x » VIE] = V[x] U V[x]
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dependency problem:
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b

) (
CHARACTER_CLASS.ALL, CARD_| RARITY COMMON
battlecry-Battlecry(Destroy(), WeaponSelector(EnemyPlayer())))

create_minion(self, player):

return Minion(3, 2)
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Benchmark: HearthStone

Model StrAcc Acc+ BLEU
LPN (Ling et al. 2016) 6.1 — 67.1
SEQ2TREE (Dong and Lapata 2016) 1.5 - 534
SNM (Yin and Neubig 2017) 16.2 ~18.2 75.8
ASN (Rabinovich, Stern, and Klein 2017) 18.2 - 77.6
ASN+SUPATT

(Rabinovich, Stern, and Klein 2017) 22.7 - P2
Our system 27.3 303 79.6
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JFCNNHE R Transformer

— Transformer: 20174EHiE B MILE RS
— L2SAIFREBFRARNSITHER

Model StrAcc Acc+ BLEU

£ | LPN (Ling et al., 2016) 6.1 - 671
A& | SEQ2TREE (Dong and Lapata, 2016) 1.5 - 534
YNI17 (Yin and Neubig, 2017) 16.2 ~18.2 75.8

ASN (Rabinovich et al., 2017) 18.2 - 77.6
ReCode (Hayati et al., 2018) 19.6 - 78.4

‘ CodeTrans-A 258 258 79.3

E ASN+SUPATT (Rabinovich et al., 2017) 22.7 — 79.2
g SZM19 (Sun et al., 2019) 27.3 303 79.6
@ ‘ CodeTrans-B 31.8 333 80.8
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Benchmark: Defects4)

Number of Repaired Bugs Precision
30 90
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ConCap SimFix Elixir ConCap SimFix ACS Elixir
W |[F-Related General M |F-Related General
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Table 2: Comparison without Perfect Fault Localization

Project | jGenProg ‘ HDRepair | Nopol | CapGen | SketchFix | FixMiner | SimFix | TBar | DLFix | PraPR | AVATAR ‘ Recoder

Chart 0/7 0/2 1/6 4/4 6/8 5/8 4/8 9/14 | 5/12 | 4/14 5/12 8/14
Closure 0/0 0/7 0/0 0/0 3/5 5/5 6/8 8/12 | 6/10 | 12/62 8/12 17/31
Lang 0/0 2/6 3/7 5/5 3/4 2/3 9/13 | 5/14 | 5/12 | 3/19 5/11 9/15
Math 5/18 4/7 1/21 12/16 7/8 12/14 14/26 | 18/36 | 12/28 | 6/40 6/13 15/30
Time 0/2 0/1 0/1 0/0 0/1 1/1 1/1 1/3 1/2 0/7 1/3 2/2
Mockito 0/0 0/0 0/0 0/0 0/0 0/0 0/0 1/2 1/1 1/6 2/2 2/2
Total | 5/27 | 6/23 | 5/35 | 21/25 | 19/26 | 25/31 | 34/56 | 42/81 | 30/65 | 26/148 | 27/53 \|53/94|
P(%) | 185 261 | 143 | 840 | 731 | 806 | 607 | 519 | 462 | 176 | 509 | 564

In the cells, x/y:x denotes the number of correct patches, and y denotes the number of patches that can pass all the test cases.
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