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List<Person> people = Arrays.aslList(
new Person("Bob", 17),
new Person("Dave", 23),

new Person("Joe", 32));

Bun
List<Person> adults = people. stream()<—//
Meat _ _filter(person -> person.getAge() > 20)

/,4>.collect(Collectors.<Person>toList());
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MutableList<Person> people = Lists.mutable.with(
new Person("Bob", 17),
new Person("Dave", 23),
new Person("Joe", 32));

MutablelList<String> adults = people

Meat
= .select(person -> person.getAge() > 20);
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Bag, Set, List,
Stack, Map, etc.

Richlterable

Readable

Interface

Mutable Immutable
Interface Interface

MutableBag, ImmutableBag,
Mutablelist, etc. ImmutableList,
etc.
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Mutable Map
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IntList

25

20 e=o== DK ArrayList
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Rich API

Interfaces Readable, Mutable, Mutable, Stream  Mutable, Fluent Mutable Readable, Mutable,
Immutable, FixedSize, Immutable, Lazy
Lazy

Optimized Set & Map v (+Bag) v

Immutable Collections v v v

Primitive Collections v (+Bag, +Immutable) v

Multimaps v (+Bag, +SortedBag) v (+Linked) (Multimap trait)

Bags (Multisets) v v

BiMaps v v

Iteration Styles Eager/Lazy, Lazy, Lazy, Eager, Eager/Lazy,
Serial/Parallel Serial/Parallel Serial Serial Serial/Parallel (Lazy

Only)
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Maven

<dependency>
<groupld>com.goldmansachs</groupld>
<artifactld>gs-collections-api</artifactld>
<version>6.1.0</version>
</dependency>

<dependency>
<groupld>com.goldmansachs</groupld>
<artifactld>gs-collections</artifactld>
<version>6.1.0</version>
</dependency>

<dependency>
<groupld>com.goldmansachs</groupld>
<artifactld>gs-collections-testutils</artifactld>
<version>6.1.0</version>
<scope>test</scope>

</dependency>

<dependency>
<groupld>com.goldmansachs</groupld>
<artifactld>gs-collections-forkjoin</artifactld>
<version>6.1.0</version>

</dependency>

BRIZAYDE LR R EEY— LT

vy

<dependency org="com.goldmansachs"
<dependency org="com.goldmansachs"
<dependency org="com.goldmansachs"
<dependency org="com.goldmansachs"

Gradle

dependencies {

name="gs-collections-api" rev="6.1.0" />
name="gs-collections" rev="6.1.0" />
name="gs-collections-testutils" rev="6.1.0" />
name="gs-collections-forkjoin" rev="6.1.0"/>

compile group: ‘com.goldmansachs’, name: 'gs-collections-api', version: '6.1.0'

compile group: ‘com.goldmansachs’, name: 'gs-collections’, version: '6.1.0'

testCompile group: 'com.goldmansachs', name: 'gs-collections-testutils', version: '6.1.0'
compile group: ‘com.goldmansachs’, name: 'gs-collections-forkjoin', version: '6.1.0'
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List, Set, Bag, Map, Multimaptt, com.gs.collections.imple.factory FICZ ¥ EE
MutableSet<String> mutableSet = Sets.mutable.of("One", "One", "Two", "Three");

MutableBag<String> mutableBag = Bags.mutable.of("One", "One", "Two", "Three");
MutableMap<String, String> mutableMap = Maps.mutable.of("keyl", "valuel", "key2", "value2", "key3", "value3");

Multimap<String, String> multimapWithList = Multimaps.mutable.list.with("key1", "valuel-1", "key1", "valuel-2", "key2", "value2-1");

FhZEhMutable, Immutable® 7o) RNELE
MutableList<String> mutableList = Lists.mutable.of("One", "Two", "Three"); /[Equivalent of FastList.newList("One", "Two", "Three")

MutableList<String> mutableListWithBlank = Lists.mutable.with(); //You have a choice to use of() or with(), whichever you like.
ImmutableList<String> immutableList= Lists.immutable.of("One", "Two", "Three");

List, Set, MapZFED AT FIZIEAE)ZIED KU FixedSize ADIT7 IR )LFFE
FixedSizeList<String> fixedSizeList= Lists.fixedSize.of("One", "Two"); //Memory efficient if we know the size beforehand




GS Collectionszig8H TH LD

/O

HIFETOATL—2a0\3—y

Interval list = Interval.fromTo(0, 100)
list.detect(each -> each > 50)
list.select(each -> each > 50)
list.reject(each -> each > 50)
list.anySatisfy(each -> each > 50)
list.allSatisfy(each -> each > 50)

list.collect(Object::toString)

list.injectinto(3, Integer::sum)

BEETOATL—3 01\ 3—2

list.asLazy()
.select(each -> each > 95)
.collect(Object::toString)
.makeString("[", ",", "]")
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T Richlterable @ anySatisfy(Predicate <? super T>) boolean
) size() int anySatisfyWith{Predicate2<? super T, ? super P>, F) boolezn
@) isEmpty() boolean allsatisfy(Predicate <7 super T>) boolean

@ notEmpty() boolean
getFirst() T
getLast) T
contains(Cbject) boolean
@i containsalllterable (Iterable <7) boolean

i allsatisfyWith(Predicate2<? super T, 7 super P>, F) boolean
nonesSatisfy(Predicats <? super T>) boolean
nonesatisfyWith (Predicate2<? super T, ? super P>, P) boolean
injectinto(Iv, Function2<? super 1V, ? super T, ? extends IV>) iy
injectinto(nt, IntObjectTeIntFunction <2 super T>) int

GS CollectionsIZIExZ

containsall(Collection <) baslean injectinto(long, LengObjectToLengFunction <? super T>) long

ntainsAllArguments(Chject...) boolean injectinto(float, FloatObjectToFloatFunction <7 super T=) float
W injectinto(double, DoubleObjectToDoubleFunction <2 super T3] double
— < 7] ~ select(Predicate <? super T>) RichIterable<T> | | @™ ( ) per T>)
~ \ I tolist) Mutahlelist<T;
- Al ~

containsAllArguments({Object...) boolean
select(Predicate <7 super T=) Richlterable<T >
select(Predicate <7 super T=, R) R
selectWith{Predicate2<? super T, ? super P>, F) RichIterable<T =
selectWith{Predicate2<? super T, ? super P=, P, R) R
reject(Predicate <7 super Tx) RichIterable<T =
rejectWith{Predicate2<? super T, ? super P=, F) RichIterable<T =
reject(Predicate <? super T>, R) R

B RIGHEBED B Z <D
YEd !

9 [LRichlterable t
[ZHFET DR TZAPI
#iHgeL . JavaDoc.

INVIT =R E—
IJ—REHRELTH

rejectWith{Predicate2<? super T, ? super P=, P, R)
partition(Predicate <? super T>)
partiionWith(Predicate2<? super T, ? super P>, F)

R
Partitionlterable<T =
Partitionlterable<T>

Stri
_C <T- \ selectInstancesOf{Class <5 =) oo
- é L ing
— o] . 2 F tring, String) String
| collect{Function<? super T, ? extends V) oty .
2ppendSiring(Appendable, String) void
callect(Function<? super T, ? extends V>, R)

appendstring(Appendable, String, String, String) waid

callectiith{Function2<? super T, 7 super P, ? extends V>, F) Richlterable<y>
- groupBy(Function<? super T, ? extands V>) Multimap<V, T>
i collectwith(Function2<7 super T, 7 super P, ? extends V>, P, R) R crounBy(Function<? super T, 2 axtends V>, B) n
m collectif(Predicate <? super T, Function<? super T, ? extends V) RichlIterable <> 9 groupByEach(Function <? super T, ? extends Iterable<v>>) Multmap<v, T>
lecttf{Predicate <2 super T, Function <7 super T, ? extends V>, R) R groupByEach(Function <? super T, ? extends Iterable<v>>, R) R
flatCollect{Function<? super T, ? extends Tterable <> >) Richlterable <V aroupByUniquekey(Function< super T, 2 extends V) Maplterable <V, T>
) fiatCollect{Function<? super T, ? extends Tterable<y =3, R} R to5tring0) String
detect(Predicate=<? super T>) T zp(terable <5) Richlterable <Pair <T, S>>
) detectWith(Predicate2<? super T, 7 super P>, P) T m zip(Iterable <53, R) R
) detectifuone(Predicats <7 super T3, Function0<? extends T>) T zZipwithindex() Richlterable <Pair <T, Integer>>
i detectWithfone (Predicate2<? super T, 2 super P>, P, Function0<? extends Tx) T zipWithindex(R) R
untiPredicate <2 super T>) it || < chunk(int) Richlterable <Richlterable <T>>
i countilith (Predicate2<? super T, ? super P, P) nt i agaregatelnPlaceBy(Function <? super T, ? extends K, Function0<? extends V', Procedure2<? super V, ? super Ti) Maplterable <K, V>

oggregateBy(Function <7 super T, ? extends K>, Functiond <7 extends ¥, Function2<? super V, ? super T, ? extends V) Maplterable <K, V>
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w32 - Parallel-lazy Performance:

http://www.infog.com/presentations/java-streams-scala-parallel-collections
QCon NYHERZRITFEEZAUR—IEa—FYTI(C

Here are the top 10 presentations from QCon New York 2014, based on page views:

« Parallel-lazy Performance: Java 8 vs Scala vs GS Collections - Craig Motlin

= Evolving Java - Brian Goetz

= Caml Trading - Experiences with OCaml on Wall Street - Yaron Minsky

« End to End Reactive Programming at Netflix - Jafar Husain, Matthew Podwysocki

= Spring 4 on Java 8 - Juergen Hoeller

= 10 Reasons Why Developers Hate Your APl - John Musser

= What's the Best Way to Improve Software Architectures? - Eric Evans,Michael
Feathers,Duncan DeVore Leo Gorodinski

« How Facebook Scales Big Data Systems - Jeff Johnson

= A Day in the Life of a Functional Data Scientist - Richard Minerich

= Whither Web programming - Gilad Bracha

H B : hitp://www.infog.com/news/2014/12/gcon-ny-2015 &YBIHA (AL DBEIAIEIERREBIZLD)

Java 8 vs Scala vs GS Collections /D
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e w32 - GS Collections and Java 8:
Functional, Fluent, Friendly, and Fun

http://www.goldmansachs.com/gs-collections/presentations/2014-09-29 JavaOne GSC.pptx
JavaOne 2014 T« B/ 1-tviay
JJUG CCC 2015 Spring ICTHARETOHEERTE ! !

F-3 GS Collections
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Room F:
15:00 — 15:50

Hi B8 : http://www.java-users.jp/?page id=1663 &Y 5| H
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https://github.com/goldmansachs/gs-collections-kata
- AT AREWEDT D/NRALTUKTDDENL—=20 57T 7 IL
-d—I)LER -y OXDBHEIZHLER I

- GS CollectionsDEREZFEITADICHRE » 12 = =+ + 1 %

}“ Bl ie% ExerdsedTest (com.gs.collections. kata)

— (=8 getlondonCustomers

(28 doAnyCustomersLiveInLondon

(B8 customerFromLondonPredicate

ien findMary

ien findPete

(=8 getCustomersWhoDontliveInLondon

(o8 doAllCustomersLiveInLondon

(g8 getCustomersiWhoDoAndDoMotLiveInLondon
(28 howManyCustomersLiveInLondaon

B & 2 |

~ X &
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+v<,3> - Scala Collections Performance />

http://www.goldmansachs.com/gs-collections/presentations/2015-03-
17%20Scala%20Days%202015%20-%20Scala%20Collections%20Performance.pptx

- Scala Days San Francisco 2015

- Scala®aL Va3 REEDINTF—I VRS

- GS Collections TN =51 R M5, ScalamaL v 3>
REDNTF—IVAREEFIRE
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Wl Resources

e GS Collections on GitHub

https://github.com/goldmansachs/gs-collections
https://github.com/goldmansachs/qgs-collections/wiki
https://github.com/goldmansachs/gs-collections-kata

« GS Collections Memory Benchmark

http://www.goldmansachs.com/gs-
collections/presentations/GSC Memory Tests.pdf

« EHTEAGS Collections (InfoQ BAIEENEREEE)
http://www.infog.com/jp/articles/GS-Collections-by-Example-1
http://www.infog.com/jp/articles/GS-Collections-by-Example-2

Oracle and Java are registered trademarks of Oracle and/or its affiliates. Other names may be trademarks of their respective owners.
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