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¢ Big Data

¢ Public Datasets

) Awesome Elixir Awesome Go Awesome Haskell

e Hadoop - Framework for distributed storage and processing of very large datasets. = B elixirlibhunt.co = golibhuntcom | haskelllibhunt.co

¢ Data Engineering

* Streamin 9 ! Awesome i0S Awesome Java Awesome JS

e Apache Spark - Unified engine for large-scale data processing. | ioslibhunt.com @ javalibhuntcom S jslibhunt.co
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Word Vectors

Library Vectors

Conject software libra that are
freque Iy p d toget h will tend
to be more tible

2472 )DOXRYT ~NLFKRIRE

FATIVDRFPZ2ZEEIEBHILT
Library VectorszZEliS CE5DTIE ?



717 7V DEFHRR

s MBZAMT7TZVDESE
- APIRF a2 XY NOARBMNMUTWS (RAUEEZFD)
- —{EICHEE N1 77V

numpy &scipy (scipy Tlrnumpy TS h 3B %5
859%)

> Word2vecZf|HIT B ETHENY—2VZRZADIEDNT
x25EEZBNDS

import numpy as np

from scipy import linalg

A = np.array([[1,2],([3,4]])
linalg.inv(A) # invert matrix A
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Extract library imports
from source code
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Learn vector representation

Compute nearest neighbors
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Lang. Extracted import statements

Java import X.Y[.x];

JS require ('X’) & import Y[,..] from X
Python import X.Y[.x] & from X.Y import Z
Ruby require[_relative] ‘X’

PHP use [function]|const] X\Y[\{Z,..}]
C# using [static] X.Y[.x];
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- 0S.path, data.base_dataset.BaseDataset, PIL.Image

TABLE III: Raw imports extracted from 5 representative source files of the pytorch CycleGAN-and-pix2pix GitHub project.

Source file

Imports

data/single_dataset.py
models/cycle_gan_model.py
models/networks.py
util/get_data.py

util/visualizer.py

os.path, data.base_dataset.BaseDataset, data.base_dataset.get_transform, data.image_folder.make_dataset, PIL.Image
torch, itertools, util.image_pool.ImagePool, base_model.BaseModel

torch, torch.nn, torch.nn.init, functools, torch.optim.Ir_scheduler

__future___.print_function, os, tarfile, requests, warnings.warn, zipfile.ZipFile, bs4.BeautifulSoup, os.path.abspath,
os.path.isdir, os.path.join, os.path.basename

numpy, os, sys, ntpath, time, scipy.misc.imresize



Skip-gram Model
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Fig. 11: The Skip-gram Model to Train Import Vectors

o 5l

- util/visualizer.py
[numpy, os, sys, ntpath, time, scipy]

Target library : [numpy]
Context library : [os, sys, ntpath, time, scipy]
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TABLE II: Basic statistics of all crawled open source projects

Language Java JS Python Ruby PHP CSharp
Repo MVNCentral GitHub | NPM  GitHub | PyPi  GitHub | RubyGems GitHub | Packagist GitHub | Nuget GitHub
# Projects 120K 260K 380K 310K 110K 260K 130K 110K 130K 69K 100K 93K
# Removed Clones 3% 2.4% 19% 9.2% 9.7% 5.8% 5.5% 12% 12% 8.6% 8.7% 3.2%
# Source Files M 24M 3.8M 6.5M 1.5M 7.6M 1.3M 2. ™M 27M 4.8M M 8.3M
# Import Stmts 38M 200M 16M 34M 9.3M 5IM 3. 1M 5.8M 8.6M 15M 1M 37M
# Unique Imports 2M 8.6M 1.4M 2.5M 1.6M 3.6M 690K 570K 1.IM 870K 310K 540K
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Fig. 8: # unique library imports used for training embeddings.
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Fig. 9: # source files with at least R relevant library imports.
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Fig. 12: 2D-visualization of the Model output for the Python, JavaScript and Java ecosystems
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TABLE V: Top-5 Nearest Neighbours vs top-5 most frequently co-occurring libraries for some well-known given libraries

Word2vec & Hii2[o|# & D ELER

e Library(n) : nid& > 7> Y Dimport[E

L DEAL

| Given Library

Top-5 Nearest Neighbours

Top-5 Most Popular combos

org.apache.spark

org.apache.lucene

co.cask.cdap:cdap-spark-core (1196), ch.cern.hadoop (114), com.facebook.presto.hadoop (247),
com.moz.fiji.mapreduce (381), com.clearspring.analytics (1650)
org.hibernate:search-analyzers (821), org.elasticsearch (231), nexus.bundles.elasticsearch (836),

com.h3xstream.findsecbugs (7), ch.cern.hadoop (114),
com.google.guave (16), org.slf4j (8), junit (73)
org.jboss.seam.embedded (2451), junit (73), org.infinispan (581),

g org.jboss.seam.embedded (2451), org.apache.jackrabbit:oak-lucene (4710) org.apache.solr (948), org.elasticsearch (231)
= | org.apache.opennlp com.graphaware.neo4j:nlp (10393), org.apache.uima (522), org.apache.tika (2003), junit (73), java-nio-charset (13), java-util-regex (9),
org.apache.ctakes (3555), edu.ucar:netcdf (2257) org.apache.uima (522), org.slf4j (8)
org.apache.maven org.apache.maven.plugin-tools (120), org.codehaus.plexus (109), org.eclipse.aether (414), org.codehaus.plexus (109), org.apache.maven.plugin-tools (120),
org.sonatype.plexus (851), org.apache.maven.shared (1274) junit (73), org.eclipse.equinox (2774), commons-io (34)
http https (31), url (14), express (3), request (17), querystring (32) assert (10), https (31), url(14), express (3), net (48)
wn | mysql pg (299), redis (117), knex (343), mongodb (97), nodemailer (153) express (3), body-parser (13), async (25), lodash (12), request (17)
= jquery bootstrap (762), moment (27), underscore (22), angular (183), d3 (226) moment (27), datatables (520), underscore (22), backbone (272), lodash (12)
gm (GraphicsMagick) imagemagick (1517), sharp (1040), connect-busboy (1913), jimp (1010), canvas (350) async (25), request (17), express (3), lodash (12), crypto (16)
= | scipy numpy (23), matplotlib (58), sklearn (123), mpl_toolkits (219), pylab (228) numpy (23), matplotlib (58), warnings (32), sklearn (123), math (28)
£ | tensorflow keras (349), torch (476), cv2 (259), google (162), sklearn (123) numpy (23), time (8), object_detection (8850), six (30), collections (11)
Ea http ssl (120), httplib (142), socketserver (276), socket (34), cookielib (376) urllib (19), httplib (142), io (18), urllib2 (65), urlparse (51)
asyncio aiohttp (167), async_timeout (574), uvloop (782), concurrent (147), websockets (625) logging (6), time (8), aiohttp (167), datetime (10), functools (15)
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TABLE VI: Precision of evaluation algorithm. Left: consider-

ing only 1 NN project, Right: considering 20 NN projects

TABLE VII: Precision when using random library vectors

k = 1 NN project k = 20 NN projects
k = 1NN project k = 20 NN projects context size 2 5 10 2 5 10
context size 2 5 10 2 5 10 Java 0.55 056 056 | 058 0.60 041
Java 0.84 080 070 | 085 0.71 049 JavaScript 045 037 037 | 055 040 026
JavaScript 0.75 056 047 | 0.71 045 032 Python 068 046 033 | 080 055 033
Python 0.74 056 043 | 086 0.58 0.38
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T. D. Nguyen, A. T. Nguyen, H. D. Phan and T. N. Nguyen, "Exploring APl Embedding for APl Usages and

Applications," 2017 IEEE/ACM 39th International Conference on Software Engineering (ICSE), Buenos
Aires, 2017, pp. 438-449.
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