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The Problem

. Awesome Java =

ich APl/library should we use? ..o s

GUI
Libraries to create modern graphical user interfaces.

« JavaFX - Successor of Swing.
= Scene Builder - Visual layout tool for JavaFX applications.
= SWT - Graphical widget toolkit.

Xm I, pdf, High Performance

. ) ) ) ) Everything about high-performance computation, from collections to specific libraries.
Jjson, Hashing Serialisation
Parsing

Agrona - Data structures and utility methods that are common in high-performance applications.

Disruptor - Inter-thread messaging library.

Eclipse Collections - Collections ork inspired by

fastutil - Fast and compact type-specific collections.

HPPC - Primitive collections.

JCTools - Concurrency tools currently missing from the JDK.

Koloboke - Hash sets and hash maps.

JSON

Libraries for serializing and deserializing JSON to and from Java objects.

DSL-JSON - JSON library with advanced compile time databinding.
Genson - Powerful and easy-to-use Java-to-JSON conversion library.

Gson - Serializes objects to JSON and vice versa. Good performance with on-the-fly usage.

HikariJSON - High-performance JSON parser, 2x faster than Jackson.

jackson-modules-java8 - Set of Jackson modules for Java 8 datatypes and features.
Jackson-datatype-money - Open-source Jackson module to support JSON serialization and deserialization of
JavaMoney data types.

Jackson - Similar to GSON, but offers performance gains if you need to instantiate the library more often.
JSON-io - Convert Java to JSON. Convert JSON to Java. Pretty print JSON. Java JSON serializer.

jsoniter - Fast and flexible library with iterator and lazy parsing API.

.
Gui Collecti
g 1 o eCtIo n LoganSquare - JSON parsing and serializing library based on Jackson's streaming API. Outperforms GSON &
Rendering Logging : il g
Api

Moshi - Modern JSON library, less opinionated and uses built-in types like List and Map.
Yasson - Binding layer between classes and JSON documents similar to JAXB.

fastjson - Very fast processor with no additional dependencies and full data binding.

Jolt - JSON to JSON transformation tool.

JsonPath - Extract data from JSON using XPATH-like syntax.

JsonSurfer - Streaming JsonPath processor dedicated to processing big and complicated JSON data.



The Problem

Performance impact of APls

e APl selection may affect significantly non functional
properties of the code (execution time, memory
consumption, energy consumption)

e Microservices architecture and API-first approach can
help us achieve automatic API replacement

e APIs deprecated (newer APls may be faster)

e API tuning (some APIs expose parameters for tuning)

." Open API
2 ' Specification O
@ Swagger

“Amazon says that CodeGuru — which
encodes AWS’ best practices — has
been used internally to optimize 80,000
applications, leading to tens of millions
of dollars in savings. In fact, Amazon
claims that some teams were able to
reduce processor utilization by 325%
and lower costs by 39% in just a year.”

https://venturebeat.com
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https://www.google.com/url?q=https://venturebeat.com/&sa=D&ust=1593808415874000&usg=AFQjCNFYkrVcnLb5IUswHfWmDKk4EHvRWg

The Problem

Example: Json Serialisation in Java

~/Desktop/Example.java - Sublime Text (UNREGISTERED) ~/Desktop/Example.java - Sublime Text (UNREGISTERED)
File Edit Selection Find View Goto Tools Project Preferences Help File Edit Selection Find View Goto Tools Project Preferences Help

4 Example.java X 4 Example.java

JACKSON
JSON

[ Line 30, Column 1 Tab Size: 4 Java [ Line 30, Column 1 Tab Size: 4 Java
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The Problem

Performance impact of Json library selection

Jackson 100% (baseline) 0% (baseline)

GSON 47% 111%

JSON.simple 98% 1.3%

JSONP 68% 46.9%

.’

Source: https://blog.overops.com/the-ultimate-json-library-json-simple-vs-gson-vs-jackson-vs-json/
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https://www.google.com/url?q=https://blog.overops.com/the-ultimate-json-library-json-simple-vs-gson-vs-jackson-vs-json/&sa=D&ust=1593808416418000&usg=AFQjCNGVO8bC7fvEjTHXe_Lx4PYmRECfPQ

The Problem

Example: Collection Apis eclipse
collections

ArrayList (JCF)

List<Integer> integers = new ArraylList<Integer>(); ICF Eclipse Collections
integers.add (1) ;

integers.add (2) ; implementations interfaces implementations
ArrayList 4 Llist P MutableList P Fastlist
. HashSet 4 Set P MutableSet P UnifiedSet
FastList (EC) HashMap 4 Map P MutableMap WP UnifiedMap

List<Integer> integers = new FastList<Integer>();
integers.add(l) ;
integers.add(2) ;

30MB

— JDK HashSet

— JDK ArrayList<Integer>
— EC UnifiedSet e y 9

— EC IntArrayList

40MB.

Thread safe

30MB 18MB.

ImmutableList<Integer> list =
Lists.mutable.with(1l,2) .toImmutable () ;

10MB

12MB

500K

Number of elements Number of elements

Memory optimised

‘.

IntArrayList emptylList = new IntArrayList();
IntArraylList intList = IntArraylList.newListWith (1,2);
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The Problem

Example with API synthesis

e ListAdapter APl which diffs the lists on a background
thread unblocking the main thread

e AsyncListDiffer which does the same task through a
callback

e Low-level DiffUtil class which achieves the same task
on a background thread

Each of the three techniques use a combination of API calls
but are semantically equivalent.

Britta Holt
Recipe to try

David Park
Giants game

RecyclerView

In the RecyclerView model,
several different components work
together to display your data. o



Proposed Framework

Searching for equivalent APls

Definition 2.1. The type environment I’ for a program is the map-
ping of terms in a grammar to their type where I'(x) returns the
type for the terms x. If x is a method, I'/(x) returns a sequence of
its input types and I'? (x) returns a sequence of its output types.

For every API call site, there are two ways in which potential replacements
can be identified: a) Singular and Compositional replacement

Definition 2.2. Singular Replacement is the replacement of a single
API call f with g such that I'(f) =TI'(g)

Definition 2.3. Compositional Replacement is the replacement
of a single API call f with a sequence of type-correct API
calls g1 (g2(g3(- - gn(x1, X2, -+ ,xg) - -))) such that VKT (gj) =
I°(g+1) AT (gn) =T'(f) AT?(g1) =T°(f)
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Proposed Framework

Multi Stage API Optimisation

e Identify stage parses the source to identify
locations for target APls

e Transform stage searches for candidate
replacement amongst APl models

e Test phase runs unit and integration tests
on the rewritten code to sanity check the
rewriting

IDENTIFY

]

|

TRANSFORM

TesT

API Models (

bar.jav

API EXPLORATION
[ Doc Analysis J

[ Code Analysis ]

Figure 1: Overview of CHECKERS.
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Questions?

Awesome Java sE=m

Which APl/library should we use?

Hashing

T

Example: Json Serialisation in Java

o (UNREGISTERED)
Serialisation

Collection
Api

Gui )
Rendering Logging

[JA[KSBN}
JSON

Input Optimiser

Darwinian
Data '
Structures - Darwinian Data

DDS (A in Eq.1) :
Store : 3:‘""

Generator

Output
Project

Program J AST
source code 1 Traversal

| Test suite ] [Pupmcnnof]

‘.

mike @ turintech.ai Figure 1: System Architecture of ARTEMIS. o
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