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ABSTRACT

The cognitive agent system helps to retrieve most relevant code component by introducing latest
techniques. In this paper the authors used latest approach of code embedding which undergoes
code2vec tokenization model by tokenizing and converting the code components present in the
dataset into a numeric representation to create a input for neural network environment and also
implemented cosine similarity matching technique to acquire the relevancy and perform retrieval

of code component
1. INTRODUCTION

The growth of code component reusability had increased with most of the developers or end
users majorly browse for the required code components in the internet, as it is providing many

open source software code components. The user generally enters query in natural language and
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get plenty of results among which the relevancy of required code component is less, as it
contains huge amount of noisy data than relevant data. To overcome this problem the authors
introduced a cognitive agent system to retrieve most relevant code component from the
repository. As per the work done to implement the concept the authors made use of a latest
approach called Code2Vec. This is a neural embedding process of converting the code
components into numerical representation called vectors. According to Piyush Arora etal[1], The
conversion of code component to vectors can be done in three ways - one is general code as
vectors in which the spaces or new lines and stop words are eliminated using tokenizer, another
one is tokenization in which it provides the lexical scanner for the code components to convert
into vectors, and last one is AST(abstract structure tree) in which the code components are
separated depending on their relationship and represented in the form of a tree. In this work
natural language processing is used to perform the retrieval. The code2vec is mainly used to
predict the method names. With an idea of fetching the method or code snippet of a particular
method, it was decided to implement Code2vec concept as it was proven as effective code
embedding for predicting the methods. As per Hong jinkang[2], they proposed token
embedding’s by code2vec to represent the source code in three downstream tasks as code
authorship identification, code clones detection and code comment generation but resulted with a

thread of not generalizing to other tasks.

By considering these two papers the authors decided to implement code2vec for retrieval process
using tokenization. The cognitive agent system has implemented cosine similarity matching
technique to fetch the most accurate code component from the repository - as per the Tim vor der
Brick etal[4], they have calculated many similarity matching models and demonstrated cosine
similarity as most accurate especially on large dataset. By analyzing piece of writings available,
the authors have decided to implement a cognitive system which need to be user friendly, get

accurate results and gives reusable code components

The vectorization idea is implemented as it reduces the complexity and increases the quality of

results. The authors want to develop a user friendly system hence, implemented using “tkinter”
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to create a user interface and the query which the user enters can be in any random combination

to get accurate results. The user input is a combination of features of code components required.
2. PROBLEM STATEMENT

The logic for almost all computer programs is readily available and stored in repositories, but we
lack the ability to quickly and easily obtain the required component logic. Instead, we must rely
on Google, which will retrieve the necessary component logic along with a lot of noisy data,
making it challenging for programmers to extract the necessary logic from that massive amount

of noisy data.
DISADVANTAGES

almost for logic search we need to depend on Google which will fetch required component logic
with lots of noisy data. Its bit difficult for the programmer to get the required logic from that

huge noisy data.
3. PROPOSED SYSTEM

Then Cognitive Agent System is the machine training and literacy process which will be train on
being depository law element and also a train model will be generated. Whenever stoner give any
query( to hunt law element) also Cognitive Agent System will apply train model on that new
query to get applicable law element. Always this fashion will recoup only those factors which are

satisfying query and make inventor work easier to get needed element sense.
ADVANTAGES

User gives any query then Cognitive Agent System will apply train model on that new query to
get relevant code component.Always this technique will retrieve only those components which

are satisfying query and make developer work easier to get required component logic.

4. EXPECTED RESULTS
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# Retrieve Relevant Code Components

Cognitive Agent System to Retrieve Relevant Code Components from a Repository

Enter Query Here

E:/manoj/NewAssignment/CodeVec/train loaded

Upload Code Dataset Preprocess Dataset ‘ Convert Code2Vector ‘

D oy gron B

Input Query & Retrieve Component Query Result Graph Quit Application
— A A 1500

H 0 Type here to search

Now click on ‘Preprocess Dataset” button to read all programs and to clean all programs by

removing stop words and special symbols. Will get below screen after preprocessing

586
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# Retrieve Relevant Code Components - ps

Cognitive Agent System to Retrieve Relevant Code Components from a Repository

Enter Query Here

E:/manoj/NewAssignment/CodeVec/train loaded
Preprocessing Task Completed
Total Number of Programs in Repository = 101

Upload Code Dataset Convert Code2Vector
Input Query & Retrieve Component Query Result Graph Quit Application

- i o 1501
H O Type here to search i, O ) o a0 BB

In above screen we can see it process total 101 programs and to see processed program names

then see black console. See below screen

BE C\Windows\system32\emd.exe - O x
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In above screen we can see name of each program which was processed. Now click on ‘Convert

Code2Vector’ button to convert all processed program to vector

# Retrieve Relevant Code Components - X

Cognitive Agent System to Retrieve Relevant Code Components from a Repository

Enter Query Here

AbstractAggregationBuilder.java Counter({'license': 9, 'name': 6, 'string’: 5, "elasticsearch': 4, "type': 4, 'file": 3, 'distributed’: 3, "org’: 3, 'see’: 2, 'licenses': 2, "apache': 2, 'may": 2, 't
oxcontent': 2, "aggregation': 2, 'public': 2, 'abstractaggregationbuilder': 2, 'ﬁnal' 2, 'protected': 2, 'return': 2, 'licensed': 1, 'one': 1, 'contributor'’: 1, 'agreements': 1, 'notice’: 1, "'work’
: 1, 'additional': 1, "information': 1, 'regarding': 1, "copyright': 1, 'ownership': 1, "version': 1, 'use': 1, 'except’: 1, 'compliance': 1, 'obtain": 1, 'copy': 1, 'http": 1, 'www': 1, 'unless": 1, 're
quired": 1, 'applicable': 1, 'law': 1, 'agreed': 1, 'writing': 1, 'software': 1, 'basis'": 1, 'without': 1, 'warranties': 1, 'conditions': 1, 'kind': 1, 'either": 1, s" 1, 'implied': 1, 'specific': 1
. 'language': 1, 'governing': 1, 'permissions': 1, 'limitations': 1, 'package': 1, 'search': 1, "aggregations': 1, 'import': 1, 'common': 1, "xcontent': 1, 'base': 1, 'structure': 1, 'builders': 1"
,'used':l *sub claises 1, 'built 1, getname 1}}

abstract': 1, 'class': 1, "mplements': 1, 'private’: 1, 'sole': 1, ‘constructor's 1, 'typicall
AbstractArra\ java Cnunter({'h\:ens *: 7, "util': 4, 'clearonresize' 4, 'ela

ose': 2, 'licensed': 1, 'one l 'contributo!
except': 1, "compliance™: 1, 'obtain': 1, 'cop; l ‘http': 1, 'www': 1, uule;s'l yequlred' 1, appll:able 1,'la
kind': 1, "either': 1, 'express': 1, 'implied': 1, 'specific': 1, 'language': 1, 'governing': 1, 'permissions': 1, 'limitations': 1, 'package': 1, 'common': 1, 'lucene’: 1,
. 'bigarray': 1, 'false’: 1, 'close': 1, 'adjustbreaker': 1, 'rambytesused': 1, 'assert': 1, 'double': 1, 'release': 1, 'true': 1, 'protected': 1, 'getchildresources': 1, 'r

AbitractAivncAann]a\a Counter({'license’: 9, 'starttime’: 5, 'long": 4, "elasticsearch': 3, 'file’: 3, "distributed': 3, 'action’: 3, 'final': 3, 'protected': 3, 'return’: 3, 'see': 2, 'licenses': 2,
‘apache’: 2 may': 2, 'org": 2 searth 2, 'abstractasyncaction': 2, 'system': 2, "currenttimemillis': 2, 'time": 2 'licensed": 1, "one’: 1, 'contributor’: 1, 'agreements’: 1, 'notice': 1, 'work’
: 1, "addi ": 1, i . ding': 1, "copyright': 1, 'ownership': 1, "version': 1, 'use': 1, 'except’: 1, 'compliance': 1, 'obtain": 1, 'copy': 1, 'http": 1, 'www': 1, 'unless": 1, 're
quired": 1, 'applicable': 1, 'law': 1, 'agreed': 1, "writing': 1, 'software': 1, 'basis'": 1, 'without': 1, 'warranties': 1, 'conditions': 1, 'kind': 1, 'either": 1, 'express': 1, 'implied': 1, 'specific': 1

B o a0 BB

H O Type here to search g

In above screen we can see program name and then its words and its count. Now enter your
query in text field and click on ‘Input Query & Retrieve Component’ button to get all programs

which implement that query. Once you build model then you can search any number of queries.

UGC CARE Group-1, 588



Wi Iy
Y Ty

Industrial Engineering Journal
[SSN: 0970-2535
W Volume : 53, Issue 5, May : 2024

h
o 3
Vo, Y

# Retrieve Relevant Code Components - ps

Cognitive Agent System to Retrieve Relevant Code Components from a Repository

Enter Query Here  valueof

AbstractAggregationBuilder.java Counter({'license': 9, 'name': 6, 'string': 3, "elasticsearch': 4, 'type': 4, 'file': 3, 'distributed’: 3, "org': 3, 'see': 2, 'licenses': 2, 'apache': 2, 'may': 2, 't
nxcuntent 2, aggregatmn Z, 'public': 2, 'abstractaggregationbuilder': 2, 'final': 2, 'protected’: 2, 'return': 2, 'licensed': 1, 'one': 1, "contributor': 1, "agreements": 1, 'notice": 1, 'work’
=1, H 1" di 1, 'copyright': 1, 'ownershij ,'version': 1, "use': 1, "except': 1, 'compliance': 1, 'obtain’: 1, "copy': 1, 'http": 1, 'www': 1, "unless™: 1, 're
quired': 1, applltable 1, 'law": 1, agreerl , "writing': 1, "software': 1, 'bas i : 1, 'warranties': 1, 'conditions': 1, 'kind': 1, 'either": 1, 'express': 1, 'implied': 1, 'specific': 1
. 'language': 1, "governing': 1, 'permissions': 1, 'limitation: . 'aggregations': 1, import: 1, 'common': 1, "xcontent': 1, 'base': 1, 'structure': 1, 'builders': 1,"
abstract': 1, 'class': 1, 'implements': 1, 'private': 1, 'sole': 1, L 'used': 1, : 1, classes’: 1, 'built': 1, 'getname': 1)}

AbstractArray.java Counter({'license': 9, 'bigarrays': 7, 'util': 4, 'clearonresize': 4, "elasticsearch': 3, . 'distributed': 3, 'apache": 3, 'org': 3, import': 3, 'final': 3, 'public': 3, 'boo
lean': 3, 'released': 3, "see': 2, 'licenses . accuuntable 2, java': 2, "collection': 2, 'collections': 2 ‘abstract': 2, abstractarra\' 2, 'private': 2, Diemde 2 'void': 2, 'docl
ose': 2, 'licensed’: 1, "one’: 1, 'contributor’: 1, agreements 1, 'notice’: 1, 'work': 1, 'additional’: 1, 'informatio: b ing': V1 ': 1, 'ownership™: 1, 'version': 1, 'use™: 1, "'
ex:ept 1, 'compliance': 1, 'obtain': 1, 'copy": 1, 'http’: 1, 'www': 1, 'unless': 1, 'required': 1, 'applicable’: 1, 'la is': 1, 'without': 1, 'warra
1, 'conditions': 1, 'kind': 1, 'either': 1, 'express': 1, "implied': 1, 'specific': 1, 'language': 1, 'governing': 1, 'permissions': 1, 'limitations": 1, 'package’: 1, "common': 1, 'lucene': 1,
1, 'implements': 1, 'bigarray': 1, 'false': 1, 'close’: 1, 'adjustbreaker': 1, 'rambytesused': 1, 'assert": 1, 'double’: 1, 'release’: 1, 'true': 1, "protected': 1, 'getchildresources':

rn': 1, "emptylist': 1})

AbstractAsvncActiDnja\a Counter({'license': 9, 'starttime': 5, 'long': 4, 'elasticsearch': 3, 'file":
‘apache’: 2 may': 2, ‘org": 2 'search’: 2, "abstractasyncaction’: 2, 'system': 2, "currenttimemi , 'time': 2, 'licensed’: 1, 'one': 1, 'contributor’: 1, 'agreements': 1, 'notice': 1, "work'
: 1, "addi ": 1, i ': 1, 'copyright': 1, 'ownershij , 'version': 1, "us , 'except’: 1, 'compliance': 1, 'obtain’: 1, 'copy': 1, 'http": 1, 'www': 1, 'unless™: 1, 're
quired': 1, 'applicable: 1, 'law': 1, agyeerl' 1, 'writing': 1, "software': 1, "basis': 1, "without': 1, 'warranties': 1, 'conditions’: 1, 'kind": 1, 'either": 1, 'express": 1, 'implied': 1, 'specific': 1

"distributed': 3, 'action’: 3, 'final': 3, 'protected': 3, 'return': 3, 'see': 2, 'licenses': 2,

Upload Code Dataset Preprocess Dataset Convert Code2Vector

Input Query & Retrieve Component Query Result Graph Quit Application

In above screen I entered query as ‘valueof” which means I want to get all component which

used or contains logic for valueof function. Below are the search results
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# Retrieve Relevant Code Components - ps

Cognitive Agent System to Retrieve Relevant Code Components from a Repository

Enter Query Here  valueof

Below are the Retrieve Component For Given Query

Amount.java Predicted Score : 0.050843365812106691
ConcurrentReferenceHashMapTests.java Predicted Score : 0.0162537392980951
HdfsServerConstants.java Predicted Score : 0.027059165282273295

Upload Code Dataset ‘ Convert Code2Vector ‘
Input Query & Retrieve Component Query Result Graph Quit Application

= a A 5 1507
H O Type here to search 7| = g - W %

In above screen we can see total 3 programs found (Amount.java,
ConcurrentReferenceHashMapTests.java and HdfsServerConstants.java)which used or contains
logic for ‘valueof’. Now I will open ‘Amount.java’ program from train folder to see whether it

really contains that valueof code or not
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B editplus - [E N ment\CodelVecit unt java] - x
File Edit View Search Document Project Tools Browser Window Help _ax
JeEd@bavD & =X [Pt Bk AW =290 3= DN
Directory _ Cliptext | } 1 } 2 } 3 } 1—J+—-5 } 6 } 7 } } ) } [
[E] - private final Units<Q> units;
EEOEE private final BigDecimal normalised;
&3 mangj
{3 NewAssignment private Amount (BigDecimal value, Units<Q> units) {
%(”s:r:;ha this.value = value;
B icons v this.units = units;:
_— normalised = units.scaleTo(value, units.getBaseUnits());
1
public static <Q> Bmount<@Q> valueof (long value, Units<Q> units) {
return valueOf (BigDecimal.valueOf (value), units);
!
frE
* Returns null if the given value is null.
*/
@Nullable
» public static <Q> Amount<Q> [EWRNEEE (@Nullable BigDecimal value, Units<Q> units) {
if (value == null) {
return null;
}
return new Amount<@>(value, units);
!
frE
* Returns a string representation of this amount. Uses the original wvalue and units of this amount.
L o o
XML (aml*.config:®r v ||| < >
[ #ImageCaptionpy % Personality.py 4 SearchVector.py 4+ Amountjava  # HdfsServerConstant

For Help, press F1 In 51 col40 173 28 UNIX  ANSI
O Type here to search

1509
04-01-2020 EZ

(a0

In above ‘Amount.java’ from train repository we can see it contains ‘valueOf” function.

Similarly you can see any query and get component. Now click on ‘Query Result Graph’ button
to get below graph
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In above graph x-axis represents total components and predicted components and y-axis
represents it count.

6. CONCLUSION

To increase the reuse of software component, software component repositories and to improve
the relevancy of the retrieval process - the authors have used Code2Vec concept in which the
dataset is embedded by implementing tokenization technique which converts the whole code
components from the dataset into vectors. The cognitive system attained success in retrieving the
most relevant code snippet by comparing their cosine similarity measure and made it user

friendly by abetting in the form of text document.
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