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Agenda

« Arrays and Vectors
« Collections and Map
« Streams

« Collections Elsewher



Arrays

e One-dimensional
« /ero-indexed
« Single type

int[] anArray = new int
for (int 1 = 0; i < anA

System.out.println(
}

int[] anArray = new int[]
for (int element : anArray)

System.out.println(element
L

4

https://www.baeldung.com/java-arrays-guide .



Arrays in LotusScript

 One-dimensional
ero-indexed unless sp
Single type
Fixed arrays

« Maximum size of 32k

« Size allocated varies
« Size allocated varies f

Dynamic arrays
« Need re-dimming



Vectors

“Old"” Collection classes |

« Baeldung - "“Vector s
Java as a legacy clas

« The only Collection cl
Apparently no vector
Vectors are standard |

Vector in Java = Vecto
 |t's just the same name
« Implementations will vary

oS



Vectors vs ArrayList

Vectors are synchronized
« Not the only collection

Vectors double when r
Vectors — Iterators and
Arraylist — [terators onl

Vectors slower than Arr
« Because of synchroniz

Arraylists added in Java 1.

oS

https://www.baeldung.com/java-arraylist-vs-vector



Vector Enumeration

Iterator<String> iterato
while (iterator.hasNex
String element = 1
/[
e

Enumeration e = vector
while(e.hasMoreElements
String element = e.n

/[



Java Collections

collections/

« Source blog post - '
programming/whic

 PDF - hitps://\W WA
content/uploads/20
Collection-Mairix.po

« Baeldung - hitps://
list-set-queuve-map



https://www.intec.co.uk/mapping-java-collections/
https://www.intec.co.uk/mapping-java-collections/
https://www.janeve.me/software-programming/which-java-collection-to-use
https://www.janeve.me/software-programming/which-java-collection-to-use
https://www.janeve.me/wp-content/uploads/2018/01/Java-Collection-Matrix-Java-Collection-Matrix.pdf
https://www.janeve.me/wp-content/uploads/2018/01/Java-Collection-Matrix-Java-Collection-Matrix.pdf
https://www.janeve.me/wp-content/uploads/2018/01/Java-Collection-Matrix-Java-Collection-Matrix.pdf
https://www.baeldung.com/java-choose-list-set-queue-map
https://www.baeldung.com/java-choose-list-set-queue-map

Collections / Maps

Collection

No uniques FIFO / |



ArrayList

Typical collection type
Insertion order
Duplicates

Good at adding / re
Good at getNth acc

List<String> coll = new ArraylList<>();
coll.add(“Hello"”);
coll.add(“World”);



HashMap

« Typical Map type
 Unordered

« Key/Value pairs
« No duplicates

Map<String, String> coll = new HashMap<>();
Map.put(“Hello”, “World”);



Collections

No keys
* |If you want keys, yo

Insertion order
e Lists

FIFO / LIFO
« Queues

Unique entries
« Sets



Lists

o Arraylist
- add(e)
« add(index, e)
« get(index|

LinkedList

« addFirst(e), addLast
getFirst(e), getlLast(e
removerFirst(), remove
pop(), push(e)
Better performance for @
Worse random access



https://docs.oracle.com/javase/8/docs/api/java/util/ArrayList.html
https://docs.oracle.com/javase/8/docs/api/java/util/LinkedList.html

Sefts

HashSet
« Random traversal

LinkedHashSet
* [nsertion order
 HashSet with Linke

TreeSet
e Sorted
« Can't put nulls in

EnumSet
e Best for sets of enum va
« Enums = fixed set of optio



https://docs.oracle.com/javase/8/docs/api/java/util/HashSet.html
https://docs.oracle.com/javase/8/docs/api/java/util/LinkedHashSet.html
https://docs.oracle.com/javase/8/docs/api/java/util/TreeSet.html
https://docs.oracle.com/javase/8/docs/api/java/util/EnumSet.html

Queues

 LinkedList
« ACTs as queue as w

« ArrayDeque
« Deque = double-e
e Faster than Linked



https://docs.oracle.com/javase/8/docs/api/java/util/LinkedList.html
https://docs.oracle.com/javase/8/docs/api/java/util/ArrayDeque.html

Maps

HashMap
 Default choice

LinkedHashMap
 |f insertion order is |

TreeMap
« Sorted —can only s

WeaokHashMap

« Keys that are not refe
garbage collection

oS


https://docs.oracle.com/javase/8/docs/api/java/util/HashMap.html
https://docs.oracle.com/javase/8/docs/api/java/util/LinkedHashMap.html
https://docs.oracle.com/javase/8/docs/api/java/util/TreeMap.html
https://docs.oracle.com/javase/8/docs/api/java/util/WeakHashMap.html

Concurrency

Only required for cross-t
ConcurrentSkipLISISET

 Thread-safe version
ConcurrentHashMaD

 Thread-safe version
ConcurrentSkipLISTME

 Thread-safe version o
ConcurrentLinkedbDegs

 Thread-safe version of Lin

oS


https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/ConcurrentSkipListSet.html
https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/ConcurrentHashMap.html
https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/ConcurrentSkipListMap.html
https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/ConcurrentLinkedDeque.html

Java 8 Streams

« Collections and Maps ¢

* Three steps
« Datasource
» Intermediate operat
« Terminal operation

« Intermediate operatio
« Terminal operation inifi



Datrasource

« myList.stream()
- myMap.keySet().st
- myMap.entrySet().



Infermediate Operations

filter(Predicate<? sup
o Strips entries from th

distinct()
« Calls 0bject.equals(

map (Function<? supe
 Converts entries in the

flatMap(Function<? s
extends R>> mapper)

» Flattens a collection of col
collection

Lambdas or double-colon syntax




Final Functions

forEach(Consumer<? su
« Loop through each pert

collect(Collector<?
« Return a Collection usi
count()
« Return the number of e
reduce(BinaryOperato
« Merges elementsin the c

toArray ()
« Returns an array




Sample Stream

public Integer getOp
return opts.s

.map (Me

.reduce



Java 8 Streams Debugging

« peek(Consumer<e super 1> a
 Still needs a terminal oper
« Can also perform an act

Stream.of("one", "two",
.filter(e -> e.length
.peek(e -> System.out.
.map(String::toUpperCas
.peek(e -> System.out.pri
.collect(Collectors.tolList()

+ e))

https://www.baeldung.com/java-streams-peek-api



Java 8 Streams De

« Call separate function
« Add breakpoints acco

« Or multi-line lambbda
« Requires curly brac



JavaScript

* Arrays
« Objects
« ES6

« Set
« Map




ES6 Set

* Unigue values only

« add()

« delete()

* has|)

» forEach() — callback
« values() — iterator wit



https://www.w3schools.com/js/js_object_sets.asp

ES6 Map

Remembers insertion or
Noft restricted to speci
set()
get()
delete|)
has()
forEach() — callback for
entries() — iterator with [ke



https://www.w3schools.com/js/js_object_maps.asp

Rust Collections

e std::collections module

« Sequences
 Vec
« VecDeque
» LinkedList

 Maps
« HashMap
 BTreeMap

o Sets
« HashSet
 BTreeSet



LotusScript Lists

Like Java maps

Very performant
Key can only be a stri
Remember to Erase 1



LotusScript

 Devin Olson
» Lists and Colleciion

« Andre Guirard
e Large arrays
« Queue daia sirue
« Stack data struciu



https://github.com/HCL-TECH-SOFTWARE/domino-online-meeting-integration/blob/main/notes/Code/ScriptLibraries/domiListsCollections.lss
https://lotusscript.torknado.com/blog/larger-arrays-lotusscript/
https://lotusscript.torknado.com/blog/queue-data-structure/
https://lotusscript.torknado.com/blog/lotusscript-stack-data-structure/

VoltScript

« VoltScript Collections

« Pair

« Collection
Like LinkedList / Has
Insertion order by d
Can be ordered wi
Can be forced unig
Can iterate, get by p
« Map

 Like LinkedHashMap / Tr

« Similar options to Collectio

« Simplicity and flexibility vs optima



VoltScript

« CollectionFilter / MapFilt
« Allows custom filterin

« Returns filtered colle
» Allows streaming

e CollectionTransformer
« Allows conversion of

 Map.collectkeys and .
« Converts keys / values



Links

o hitps://www.baelduncs

e https://www.laneve.m
collection-to-use

e hitps://www.baeldun

« Big O notation s
complexity

« Javalambdas hitos //
interfaces

 Lambda best practices
lambda-expressions=TPsHs

« Java Streams hitps:// WWWED



https://www.baeldung.com/java-choose-list-set-queue-map
https://www.janeve.me/software-programming/which-java-collection-to-use
https://www.janeve.me/software-programming/which-java-collection-to-use
https://www.baeldung.com/java-8-new-features
https://www.baeldung.com/java-algorithm-complexity
https://www.baeldung.com/java-algorithm-complexity
https://www.baeldung.com/java-8-functional-interfaces
https://www.baeldung.com/java-8-functional-interfaces
https://www.baeldung.com/java-8-lambda-expressions-tips#short
https://www.baeldung.com/java-8-lambda-expressions-tips#short
https://www.baeldung.com/java-streams
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