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Motivation

Oh wow, you're right! We'll be
oble to write a comprehensive and
precise spec and bam, we won't
need programmers any more!

Some day we won't even need
coders any more. We'll be able
to just write the specification and
the program will write itself

Fund the meedian
of an arvay

And do Yyou know the industry
term for a project specification that is
\ comprehensive and precise enough
R to generate a prograom?

def median (L) :

n = len (L)

l = top k(L, n/2 + 1)
return max (1)
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Motivation

v" Diversity in identifiers

void function (Element argQ,

Formula ar'gl) {

arg0.addElement
"string").setText(

argl.getText()):
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Motivation

NL: Return the median of
an unsorted list

1

RC: Retrieved Code def median(L):
def median(L): L = sorted(L)
> n = len(L) . n = len(L)
1l = top k(L, n/2 + 1) 1 = top k(L, n/2 + 1)
Q return max(1l) return max(1l)
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Our approach (REDCODER)

Summary and CODE Retriever (SCODE-R)

--------------------------------------------------------------------

i Stepl : Retrieval $

Step2: Generation

Code Retriever

_________________________ Retrieved Code Target Code

Open Source

Database ‘ Similarity ’ def median (L) : def median (L) :
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1 1
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\\ ; 1 . 1 : 5 o = len (L) L = sorted (L)
<=> : Code Summary | 1 = top_k(L, n/2 + 1) n = len(L)
e ' Encoder Encoder ' return max (1) 1l = top k(L, n/2 + 1)
— ! A ! return max (1)
[

-------------------------------------------------------------------

return the median of)
an unsorted array | N
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Code Summary

PLBART, Ahmad et al., 2021

Fig: Retrieval augmentED CODe gEneration and summaRization framework
TP Samueli (REDCODER) 5

Computer Science




Sparse Vs Dense SCODE-R?

v Must be fast

v Need Understanding both
syntactically and semantically
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SCODE-R Training

e SCODE-R is based on DPR (Karpukhin et al., 2020)
A >
N O000O0 = i
R S ~
Summary Q000909
Encoder >
1 J ) ( Code
. . Encoder ,
Find the median of ' J def copy(self, deep=True, data=None):
an unsorted array 5 1 . Target self.variable.copy (deep=deep, \
. x . / data=data)
summary- : - \ ‘Deep - copy an
def median (L) : r', \\‘ Eobservation dict \ def copy obs dict (obs) :
E e § L = sorted(L) def foo(L): I“‘ "j return { k . np + Copy (v) \
’ - § "o ten® p=len(ry | o TTmmmmmmmmmmTE R -tri d for k,v in obs.items ()}
x=min (K) *max (K) : 1 = top_k(L, /2 il e eVe
...... f_af‘.l_x:'f._)f.._..._....: sk L\ V = multiply(P, K)
{"Hard" negative source! | source code for | |- retusm sun(v) |
code for summary-1 -1 5 .
e = - . ||| [ Source codes for Example: A relevant yet not same retrieved code
i other in-batch
B summaries

R\ (@
[ Positive example Negative examples ]
1o/ Samueli
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SCODE-G

Retrieved Codes
ﬁankr \ f Input to Code Generator \
det median(L): Summary: median) |y oeyrn the median of an unsorted array
n = len(L) ©Of & sorted list| |rcopE SEP] def median(L): n=len(L) 1=
1 = top_k(L, n/2+1) top_k(L, n/2+1) return max(l) [NL] Example SCODE-G input
_____ return max(l) N | Imedian of a sorted list [CODE_SEP] def (REDCODER-EXT)
Rank?2 : median (L) : n=len (L) return sorted(L)
, summary : [n//2] [NL]
def median (L) : k J
n = len (L) A
\ return sorted (L) [n//2] >
A E} Concatenated sequences
A
[return the median ofw

an unsorted array )

Code Summary

Never used
SCODE-G mnput (REDCODER)
SCODE-G mnput (REDCODER-EXT)

Leveraged when available
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Evaluation settings

CodeXGlue: Lu et al. (2021) | | CSNET: Husain et al. (2019)

Method
Type Name
Retrieval BM25
Based | SCODE-R Benchmark SR A5 W— \
CodeBERT Tr'ain/Valid E'Monolingual: Bilingual: i
G : GraphCodeBERT Hf-' _ . Codes (Code, Summary):
enerative , ‘ -
CodeGPT-adapted Finetune , B
PLBART | Retrieval Database > 1M
Retrieval | BM25 + PLBART Evalu('l o v Szfdﬁ]: a ':é;fnﬂof‘g:;f
Augmented | REDCODER SCODE-R + v EM P
Generative | REDCODER-EXT } SCODE-G v BLEU
(PLBART) v’ CodeBLEU
Baselines

Samueli 5
UCLA Computer Science



Evaluation
Method Java Python
Type Name EM BLEU CodeBLEU | EM BLEU CodeBLEU
Retrieval BM25 0.00 4.90 16.00 0.00 6.63 13.49
Based SCODE-R 0.00 25.34 26.68 0.00 22.75 23.92
CodeBERT 0.00 8.38 14.52 0.00 4.06 10.42
Generative GraphCodeBERT 0.00 7.86 14.53 0.00 3.97 10.55
CodeGPT-adapted | 0.00 7.10 14.90 0.01 3.11 11.31
PLBART 0.00 10.10 14.96 0.00 4.89 12.01
Retrieval BM25 + PLBART | 0.10 11.37 15.52 0.03 6.99 13.89
Augmented | REDCODER 8.95  26.92 31.15 8.88 22.74 28.93
Generative | REDCODER-EXT | 10.21 28.98 33.18 9.61 2443 30.21
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Qualitative examples

Reference (Gold Output) Input summary: Get the MuxerStream at the given position.
]l public MuxerStream getMuxer (int streamIndex)
2 hrows java.lang.InterruptedException lava.i0.l0Exception] {
3 this, |streamIndex)}
4 return : : new MuxerStream ( false);
5 )

PLBART Prediction [BLEU: 0.1439] PLBART fails to pr'edic'r the

1 public MuxerStream getMuxerStream (int position) { diverse idenTifierS (ln red COIOr')
2 if (muxerStream == null) {
3 muxerStream = new MuxerStream (this, position) Wher‘eas REDCODER Succeeds
4 }
5 return muxerStream;
6 ) Redcoder-ext Prediction BLEU: 80.6

l public MuxerStream getMuxer (int streamIndex)

2 throws java.lang.InterruptedException, java.io.IOException {

3 long cPtr = VideoJNI.MuxerStream_getMuxer (swigCPtr, this, streamlIndex);
4 return (cPtr == 0) ? null : new MuxerStream (cPtr, false);
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OFgi
Thank You! .'-_'.;'.-._."?:.

Questions?

=
o

I.E‘ir?.r £

https://github.com/rizwan09/REDCODER
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