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Script (ing) Language

 Programming language that supports scripts, programs
written for a special run-time environment that automate
the execution of tasks that could alternatively be
executed one-by-one by a human operator.

« Often interpreted (rather than compiled)

« Typically use abstraction, a form of information hiding, to
spare users the details of internal variable types, data
storage, and memory management.

a=2;b=3;a+b=5
a = “Hello ”; b = “World™; a+b = “Hello World™;
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Examples prr—

from measurements import SPRINKLE

ingredients = dict(

* Matlab L |
. rum_cups = 2.’ 3
 Mathematica e 2
eagwhites © e
* Python e
i C# egg_nod = 1ngred1ents-‘°"”0

* Ruby
« Javascript *

« https:/len.wikipedia.org/wiki/
List of programming_languages by type#Scripting
_languages

* Javascript IS NOT Java
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Javascript

* One of the core languages of the web (+ CSS, HTML)
« 20 years old
« Made originally to control dynamically webpages

« Last 10 years developments (WebApps, Smartphones)
spread the use to more advance apps

« Big companies (e.g Google) developed in the last years
huge improvements to script parsing and interpretation

* Most of the cases close to C and Java nowadays,
usually faster than Python, Matlab and C#

« Extremely easy to share (browser as GUI + Compiler +

Console) _
* Javascript IS NOT Java
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When not Javascript?

When not to use Javascript:

If Excel can solve your problem in short time
When you don’t need to use VBA in Excel
When you don’t need share your results

When you don’t need to interact with your model/
simulation parameters and/or data

When you don’t require any GUI
When you want to control memory/events access

When it can be solved without coding/computer (e.g
sketching by hand/board)
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Why Javascript? #1 Speed

http://julialang.org/
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Why Javascript? #1 Speed

* Fastest Script Language (2015)

 Up to 120x faster than Matlab
* Up to 20x faster than Python
* Pretty good compared to C, Java and Fortran
. Mathe- .
Fortran | Julia | Python R Matlab | Octave H JavaScript | Go | LuaJIT | Java
mauaca
V8 gsl-shell
gee5.1.1 | 0.4.0 3.4.3 3.2.2 | R2015b 4.0.0 10.2.0 g01.5 1.8.0_45
3.28.71.19 2.3.1

fib 0.70 2.11 77.76 533.52 26.89 9324.35 118.53 3.36 1.86 1.71 1.21
parse_int 5.05 1.45 17.02 45.73 802.52 9581.44 15.02 6.06 1.20 5.77 3.35
quicksort 1.31 1.15 32.89 264 .54 4.92 1866.01 43.23 2.70 1.29 2.03 2.60
mandel 0.81 0.79 15.32 53.16 7.58 451.81 5.13 0.66 1.11 0.67 1.35
pi_sum 1.00 1.00 21.99 9.56 1.00 299.31 1.69 1.01 1.00 1.00 1.00
rand_mat_stat 1.45 1.66 17.93 14.56 14.52 30.93 5.95 2.30 2.96 3.27 3.92
rand_mat_mul 3.48 1.02 1.14 1.57 1.12 1.12 1.30 15.07 1.42 1.16 2.36

Figure: benchmark times relative to C (smaller is better, C performance = 1.0). ht‘tp . / / J uliala ng.o I’g/

* Javascript IS NOT Java
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Why Javascript? #2 Compatibility

* |t passes the “Shell Test”

“l think the Shell test is an imaginary person at
Shell that wants to explore data/output on their
desktop without having to install anything”

by Thiago G. Monteiro, Synnove Nesdal Sandnes and Henrique M. Gaspar (hega @ hials.no), v0.1, Jan 2016.
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Why Javascript? #2 Compatibility

* Runs direct from any modern browser

* No need to install anything

« Can be shared online (server) and private (.HTML file)
* Requires no explanation when proper GUI

* No run/compiler

« Compatibility with PC, Smartphone, Tablets, OS

Speed krots

Try on your phone:
http://www.shiplab.hials.org/app/3dconfigurator/
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Why Javascript? #3 User Interface

 Browser as main user interface — HTML + CSS
* Everyone knows how to use a browser

 Difficult to create GUI in other languages (Python,
Matlab, C#)

 Ready made elements in JS <button>  Click Me!

» Every element of the page is customizable, clickable,
editable

* From simple “click to run” to advanced 3D animation
« Sliders, Canvas, SVG
« Every page is a GUI example, from NYT to Wolfram
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Why Javascript? #3 User Interface

u Se r I n p u t by Thiago G. Monteiro, Synneve Nesdal Sandnes and Henrique M. Gaspar (hega @ hials.no), v0.1, Jan 2016.
A A Ship Desi d Operations Lab App.
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Why Javascript? #4 Usage

2M ACTIVE REPOSITORIES

™ /
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Why Javascript? #4 Usage

 Most common language among developers
 Free and open source

« Backed by the big guys in the industry (e.g. Google)
« Large amount of info available online

« Wide range of pre-made libraries:

— Numeric.js (numerical calculation, matrices)
— WebGL (3D graphs)

— D3 (data handling methods and plots)

— Snap (2D graphs) 1
— Plotly and Flot (plots) ! =B
— Node.js (server) / \
— Processing (animation)
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Why Javascript? #5 It works

* Most engineering calculations are developed within
Excel

« Matlab has the market share when programming

« Javascript just got “excellence” few years ago, hugely
helped by HTMLS simplicity

« Today, it just works

« Experience last 2 years — same code (even if bad code)

« Many ways to declare data (number, vector, matrices,
object)

* QObject and Prototypes

« Constrained by imagination, not lack of features
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Il - BASICS
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Intro to JS — Simple Barge

« Console

 Editor (brackets, notepad ++)
« Loops (for, if)

« QObjects and Prototypes

* Playing with the document (HTML)
« Abutton to run

« External libraries (D3, nvd3)
 Aplot to appear

« Handling multivariate data

« Aslider to change

« SVG and advanced thinking
« Case Studies
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Intro to JS - Environment

* Your browser is already apt to run JS
« Developer tools

Numeric.js 1.2.6

Very quick new release. Davy Wybiral found a bug with numeric.diveq([[1,2],[3,4]],2) and in fixing it, | realized that some of the
optimizations in Numeric were not optimal for the modern V8 JIT (I think something must have changed in the last 12 months). This
resulted in a significant rewrite of the vector functions such as numeric.add(). On my computer, this resulted in a 33% speedup of the
benchmark. The bug that Davy found has also been fixed.

The new version of the numeric.xxxeq() functions (eg. numeric.addeq()) can also now operate on typed Arrays, although | did not see
significant performance benefits when | tested it. If you use numeric.addeq() on several different typed Array types, the JIT will realize that

(x ﬂ Elements Console Sources Network Timeline Profiles Resources Security Audits Adblock Plus
© Y top v Preserve log

> =2

U Y W o N

* Use Chrome, always
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Intro to JS - Code

Similar function and syntax as other languages
For, If, While
Use a good external editor (Brackets.io)

CETTING STARTED WATH X

e ad>

. ARTED e |
STARTED Ay
vide

. e/ ne Ub o ackets/samples/root/Cetting% 2

GETTING STARTED WITH
BRACKETS --- Hello Ubuntu!

This is your guide!

Welcome 10 an carly preview Of Braciets, a New ODenN-S0UICe odeor o
the next generaton of the webd. We're by fans of standards and warnt
20 buld beter 1008ng for JavaScrge, MTML and CSS and refated open
web Sechnologees. Thes 5 our Bumbdie Degnnmg

Erackets s a dfferent type of edtor. One notable dfference 5 hat ths
e 5 wrtten n JavaSogt, HTVL and CSS. Ths means that most of
you using Brackess have the sialls necessary 10 modiy and extend $he
e300, In LKt W ke Braciets every day %0 Duld Brackets. B alto has
oM UGt features Mo Quack £42, Live Proview and ohers Bhat you
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Intro to JS — Console

 Barge Problem
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Intro to JS — Console

 Barge Problem

> L = 100
B = 40
D = 20
lwt = 0.3%LxBxD
ro = 1.025
Tlwt = lwt/(LxBx1.025)
W = 5000

T = Tlwt + W/ (LxBx1.025)
7.073170731707317
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Intro to JS — Editor

 Brackets.io

1 L = 100

2 B = 40

3 D = 20

4 1wt = 0.3*%xLxB%xD

5 ro = 1.025

6 Tlwt = lwt/(L*xBx1.025)

7 W = 5000

8 T = Tlwt + W/ (LxBx1.025)
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Intro to JS — HTML

 JSincluded in
HTML (browser

readable)
» <script></script>
* As if in Matlab

* Not so intuitive
(yet) as excel

<htm1>|

<script>

//Comment

// ; good practice when ending the line
L 100;

B 40;

D 20;

lwt = 0.3%xL*B*D;

ro = 1.025;

Tlwt = lwt/(LxBx1.025);

W 5000;

T Tlwt + W/ (LxBx1.025);

//output

console.log('T = ', T);
document.write('T = ', T);
</script>

</html>
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Intro to JS — HTML

<html>

« Allin HTMLis ™%

T = <span 1id="result"></span>

identifiable </body>
<script>
13 " //Comment
° We can get // ; good practice when ending the line
L = 100;
and replace, 5 = 10;
add, etc. b = 20;
lwt = 0.3%xLxBxD;
: P T ro = 1.025;
« <divid=""> Tlwt = lwt/(L*Bx1.025);
1 n W = 5000;
o <Span id=""> T = ‘let + W/ (LxB*1.025);
¢ USG HTML tO //output
. . console.log('T = ', T);
make |t beaUtlfUI document.getElementById('result').innerHTML = ('T = ', T);
</script>
</html>
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Intro to JS — function

 Function needs
to be loaded and
called

* Order of
arguments is
Important

<script>

/ /Comment

// ; good practice when ending the line
L = 100;

B = 40;

D = 20;

lwt = 0.3%xL*BxD;

ro = 1.025;

W = 5000;

[T,FB] = calc_draft_fb(L,B,D,lwt,W,ro)

function calc_draft_fb(l,b,d,lwt,w,ro){
t = (lwt+w)/(l*xbxro);

fb = d-t;

return [t,fb];

by

//output
document.getElementById('result').innerHTM
L=('T="+ T+ ', FB ="' + FB);
</script>
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Intro to JS — Ship as object

object properties and methods

// Properties

ship.Name = Ulstein
ship.Length = 100
ship.Breadth = 20

ship.Depth = 10

ship.Draft = 7
ship.Volume_Submerged = 5100
ship.Displacement = 5000
ship.Payload = 4000

//Methods

ship.Sail()

ship.Idle()
ship.Anchoring()
ship.Dynamic_Positioning()
ship.Anchor Handling()
ship.Crane_Operation()
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Intro to JS — Ship as object

* Object-oriented

« {Barge.property}

« |tcan be
anything
(number,

function, string,
object)

<script>
//Ship as object
Barge = {};

Barge.L
Barge.B 40;

Barge.D 20;

Barge.lwt = 0.3*xBarge.LxBarge.BxBarge.D;
ro = 1.025;

W = 5000;

[Barge.T,Barge.FB] =
calc_draft_fb(Barge,W,ro)

100;

function calc_draft_fb(ship,w,ro){

t = (ship.lwt+w)/(ship.Lxship.Bxro);

fb = ship.D-t;

return [t,fb];

N

//output
document.getElementById('result').innerHTM
L=('T="+ Barge.T + ', FB = ' +
Barge.FB);

</script>
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Intro to JS — Ship as prototype

Obiject-oriented
Ship is a
constructor
(similar to class)

Barge is an
object of this
constructor
(similar to
instance)

It can have
methods (Iwt)

<script>

//Ship as object

function Ship (name){

this.name = name;

this.L = 100;

this.B = 40;

this.D = 20;

this.lwt = 0.3*this.Lxthis.B*xthis.D
}

Barge = new Ship('Barge 1');

ro = 1.025;

W = 5000;

[Barge.T,Barge.FB] = calc_draft_fb(Barge,W,ro)

function calc_draft_fb(ship,w,ro){
t = (ship.lwt+w)/(ship.Lxship.B*xro);
fb = ship.D-t;

return [t,fb];

+

//output
document.getElementById('result').innerHTML = ('T
= '+ Barge.T + ', FB = ' + Barge.FB);

console. log(Barge);

</script>
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Intro to JS — Barges as instances

<script>
//Ship as object
° Barge 1 to function Ship (name){
B this.name = name;
arge n this.L = 100;
. . this.B = 40;
« List of objects o e
° - )
this.lwt = 0.3*this.Lxthis.B*xthis.D
N
Barge_1 = new Ship('Barge 1');
Barge_2 = new Ship('Barge 2');
Barge_2.L = 120;

//A list of objects
myShips = [Barge_1, Barge_2];

//output
console.log(myShips);
</script>
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Intro to JS — Large Design Space

function Ship (name){
this.name = name;

o this.L = 100;
Barge 1 to this.B = 40;
this.D = 20;

Barge n this.calc_lwt = function (){return 0.3*this.L*this.Bxthis.D}

(-

¢ Val'y L (10'200) barge_id = 1;

myShips = [];

° V B (1 _1 ) //For all L's from 10 to 200, every 1 step
Ear}/ () ()() for (L = 10; 1 < 201 ; 1++){
//For all B's from 5 to 100, every 1 step
* \/EirB/ [) (55'55()) for (b = 10; b < 101 ; b++){
//For all D's from 5 to 50, every 1 step

« 769500 Ships for (d = 5; d < 51 ; d++){

barge = new Ship(barge_id);

* Create 1 ship for o e b
eaCha Wlth ID E::gzﬁwz :;barge.calc_lwt();
« Show List of e S aree)
Ships y
i/output

console.log(myShips);
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Intro to JS — HTML GUI

« HTML as GUI

+ Input fields Barge App

° (U nnecessa ry) Creating a Barge Design Space

button

Parameters
L min= 10 L max = 200
B min= 5 B max = 100
Dmin= 5 D max = 50

Create Design Space

Some Result here
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Intro to JS — HTML GUI

<body>

<hl>Barge App</hl>
<p>Creating a Barge Design Space</p>

<h2>Parameters</h2>

<br>L min = <input type="text" id="1lmin" value=10> L max = <input
type="text" id="1lmax" value=200>

<br>B min = <input type="text" did="bmin" value=5> B max = <input
type="text" id="bmax" value=100>

<br>D min = <input type="text" id="dmin" value=5> D max = <input
type="text" id="dmax" value=50>

<br><button onclick="create_space()'">Create Design Space</button>

<p id="result">Some Result here</p>

</body>
<script>
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Intro to JS — Accessing HTML

function create_space (){

) EaCh element in Tmin - parseInt(document.getElementById("lmin'").value); .

lmax = parselnt(document.getElementById("lmax").value) + 1;
bmin = parseInt(document.getElementById("bmin").value);

the docu ment bmax = parseInt(document.getElementById("bmax").value) + 1;

dmin = parselnt(document.getElementById("dmin'").value);

haS an id dmax = parselnt(document.getElementById("dmax").value) + 1;

barge_id = 0;

« We can access e e 1 ke

for (b = bmin; b < bmax ; b++){

any property for (d = dming o < duax 3 de+)

barge = new Ship(barge_id);
barge.L = 1;

(Value, teXt, barge.B b;

barge.D = d;

event) e
« Button calls the 0

barge_id++;
}

function 7 foutput

designs = '';
document.getElementById("result").innerHTML = "Total designs: " + myShips.length;

° ShOW f|rst 1000 for (i = 0; i < 1000; +i++){designs = designs + JSON.stringify(myShips[i])};

document.getElementById("designs'").innerHTML = designs;
}

deSignS </script>
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Intro to JS — Accessing HTML

Barge App

Creating a Barge Design Space

Parameters

L min= 10 L max = 200
B min = 10 B max = 100
Dmin= 5 D max = 50

Create Design Space
Total designs: 799526

{"name":0,"L":10,"B":10,"D":5,"lwt":150}{"name":1,"L":10,"B":10,"D":6,"Iwt":180}{"name":2,"L":10,"B":10,"D":7,"lwt":210}{"name":3,"L":10,"B":10,"D":8,"Iwt":240}
{"name":4,"L":10,"B":10,"D":9,"Iwt":270}{"name":5,"L":10,"B":10,"D":10,"lwt":300}{"name":6,"L":10,"B":10,"D":11,"lwt":330}{"name":7,"L":10,"B":10,"D":12,"Iwt":360}
{"name":8,"L":10,"B":10,"D":13,"Iwt":390}{"name":9,"L":10,"B":10,"D":14,"Iwt":420}{"name":10,"L":10,"B":10,"D":15,"Iwt":450}{"name": 11,"L":10,"B":10,"D":16,"1wt":480}
{"name":12,"L":10,"B":10,"D":17,"Iwt":510}{"name":13,"L":10,"B":10,"D":18,"lwt":540}{"name":14,"L":10,"B":10,"D":19,"lwt":570}{ "name":15,"L":10,"B":10,"D":20,"Iwt":600}
{"name":16,"L":10,"B":10,"D":21,"Iwt":630}{"name":17,"L":10,"B":10,"D":22,"lwt":660}{"name":18,"L":10,"B":10,"D":23,"lwt":690 }{ "name":19,"L":10,"B":10,"D":24,"1wt":720}
{"name":20,"L":10,"B":10,"D":25,"Iwt":750}{"name":21,"L":10,"B":10,"D":26,"Iwt":780}{"name":22,"L":10,"B":10,"D":27,"Iwt":810}{"name":23,"L":10,"B":10,"D":28,"Iwt":840}
{"name":24,"L":10,"B":10,"D":29,"Iwt":870}{"name":25,"L":10,"B":10,"D":30,"lwt":900}{"name":26,"L":10,"B":10,"D":31,"lwt":930}{"name":27,"L":10,"B":10,"D":32,"Iwt":960}
{"name":28,"L":10,"B":10,"D":33,"Iwt":990}{"name":29,"L":10,"B":10,"D":34,"Iwt":1020}{"name":30,"L":10,"B":10,"D":35,"lwt":1050}{"name":31,"L":10,"B":10,"D":36,"lwt": 1080}
{"name":32,"L":10,"B":10,"D":37,"Iwt":1110}{"name":33,"L":10,"B":10,"D":38,"Iwt":1140}{"name":34,"L":10,"B":10,"D":39,"lwt":1170}{"name":35,"L":10,"B":10,"D":40,"Iwt": 1200}
{"name":36,"L":10,"B":10,"D":41,"Iwt":1230}{"name":37,"L":10,"B":10,"D":42,"Iwt":1260}{ "name":38,"L":10,"B":10,"D":43,"Ilwt":1290 }{"name":39,"L":10,"B":10,"D":44,"1wt":1320}
{"name":40,"L":10,"B":10,"D":45,"Iwt":1350}{"name":41,"L":10,"B":10,"D":46,"lwt":1380}{"name":42,"L":10,"B":10,"D":47,"Iwt":1410}{"name":43,"L":10,"B":10,"D":48,"Iwt": 1440}
{"name":44,"L":10,"B":10,"D":49,"lwt":1470}{"name":45,"L":10,"B":10,"D":50,"Iwt":1500}{"name":46,"L":10,"B":11,"D":5,"Iwt":165}{ "name":47,"L":10,"B":11,"D":6,"1wt": 198}
{"name":48,"L":10,"B":11,"D":7,"Iwt":231}{"name":49,"L":10,"B":11,"D":8,"Iwt":264 }{"name":50,"L":10,"B":11,"D":9,"Iwt":297}{"name":51,"L":10,"B":11,"D":10,"Iwt":330}
{"name":52,"L":10,"B":11,"D":11,"lwt":363}{"name":53,"L":10,"B":11,"D":12,"Iwt":396 }{"name":54,"L":10,"B":11,"D":13,"lwt":429}{"name":55,"L":10,"B":11,"D": 14,"Ilwt":462}
{"name":56,"L":10,"B":11,"D":15,"1wt":495}{"name":57,"L":10,"B":11,"D":16,"Iwt":528 }{"name":58,"L":10,"B":11,"D":17,"Iwt":561}{"name":59,"L":10,"B":11,"D":18,"lwt":594 }
{"name":60,"L":10,"B":11,"D":19,"lwt":627}{"name":61,"L":10,"B":11,"D":20,"lwt":660}{"name":62,"L":10,"B":11,"D":21,"Iwt":693}{"name":63,"L":10,"B":11,"D":22,"lwt": 726}
{"name":64,"L":10,"B":11,"D":23,"Iwt":759}{"name":65,"L":10,"B":11,"D":24,"lwt":792}{"name":66,"L":10,"B":11,"D":25,"Iwt":825}{"name":67,"L":10,"B":11,"D":26,"lwt":858 }
{"name":68,"L":10,"B":11,"D":27,"1wt":891}{"name":69,"L":10,"B":11,"D":28,"Iwt":924}{"name":70,"L":10,"B":11,"D":29,"Iwt":957}{"name":71,"L":10,"B":11,"D":30,"lwt":990 }
{"name":72,"L":10,"B":11,"D":31,"Iwt":1023}{"name":73,"L":10,"B":11,"D":32,"lwt":1056 }{"name":74,"L":10,"B":11,"D":33,"1wt":1089}{"name":75,"L":10,"B":11,"D":34,"1wt": 1122}
{"name":76,"L":10,"B":11,"D":35,"lwt":1155}{"name":77,"L":10,"B":11,"D":36,"Iwt":1188}{"name":78,"L":10,"B":11,"D":37,"Iwt":1221 }{"name":79,"L":10,"B":11,"D":38,"Iwt": 1254}
{"name":80,"L":10,"B":11,"D":39,"1wt":1287}{"name":81,"L":10,"B":11,"D":40,"Iwt":1320}{"name":82,"L":10,"B":11,"D":41,"Iwt":1353}{"name":83,"L":10,"B":11,"D":42,"Iwt": 1386 }
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Intro to JS — Plotting

. . Scatter / Bubble Chart

¢ Many lerarles ! 5 . a @®Group0 @Group1 @Group2 @ Group 3

d NVd3 aS & (@) [°)
2.00 @) e®

example SE8E B v :

1.00 o« ® °<> ° ® o ©

° E N o, K

asy touseand 0% 0 o Wh2'g T e

based on D3.js .. o ¥

- ‘% of 5%
* http://nvd3.org/ L8 it Y
£5- o9 °® @
examples/ i d T R o
scatter.html 3 PRt S ®
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Intro to JS — Plotting

| <head>
: <link href="nv.d3.css" rel="stylesheet'">
°
Download llbrary <script src="d3.v3.min.js"></script>
and <script src="nv.d3.js'"></script>
</head>

dependencies

. //plot
® InCIUde In your nv.addGraph(function() {
var chart = nv.models.scatterChart()
<head></head> .showDistX(true) //showDist, when true,
will display those little distribution lines on the axis.
.showDistY (true)

.transitionDuration(350)

o InCIUde example .color(d3.scale.categoryl0().range());
I //Configure how the tooltip looks.
In your COde chart.tooltipContent(function(key) {
return '<h3>' + key + '</h3>';

« Adapt example 2k

//Axis settings

to What you Want chart.xAxis.tickFormat(d3.format('.02f'));

chart.yAxis.tickFormat(d3.format('.02f"));

to pIOt d3.select('#chart svg')

.datum(myData)
.call(chart);

nv.utils.windowResize(chart.update);

return chart;

s
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Intro to JS — Plotting

L min = 100 L max = 110
* Multi-series  pnn-7 .
. Create Design Space
* Design set @100 ©101 ©102 @103 @104 @105 ®106 ®107 ®108
®109 @110
“n” (Length) 200 - =» o ®© © © © ©O D
« Data to plot 1920 ° ®
. . 19001 =« o o © ©®© ©® © ©
created |n§|d? s
the same fOr 1800 = - e e o e @ .
|oop 17.50
17001« = o ®@ ® ® © © L BN
16.50
600« = o ® ® ® © O .
15.50
15.00 ™ @@ @ ooe Whoos ’llllh
0.00 100.00 200.00 300.00 395.00
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Intro to JS — Plotting

Lmin=" (=) 100

« Range slider et =110
. Bmin="- 15
 Removing the B max = 120
button D min = = g
D max = 9

« Calling function

Total designs: 132

“OninpUt,, ®100 101 102 @103 @104 @105 106 @107 108
. Ca|||ng when 20 « ' ® ® ® @ @ @
. 19.50
Ioadlng the page 19004 » ® ® ® @ @ © @
« This interactivity is 18.50
the main bonus of ijzz = o o o ® @ @ ® @
javaSCFIpt— no 17.00 = I @ ® ® @ (@), ©®© @
other GU| 16.50
provides so much 1‘;22” e & oo ® ® @
freedom 15°00'"?IIIH'IIHQ‘ | @ lllllmll'illllﬁ'll[ 'mlllli{l '61 ITH vvg}'lll @'[III[]
0.00 20.00 40.00 60.00 80.00 100.00 131.00
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Intro to JS —

SVG is one
option to draw
2D Iin a browser

<svg></svg>
From basic
shape to any
complex vector
shape
Standard to

many other 2D
software

SVG

<svg> <circle cx="50" cy="50" r="40" stroke="green" stroke-
width="4" fill="yellow" /></svg>

Building Block App
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Intro to JS — SVG

<svg> <circle 1id="circle_2" onclick="size()"

o SVG, as any cx="50" cy="50" r="40" stroke='"green" stroke-
. width="4" fill="yellow" /></svg>
other elementin . 04>

. <script>
the page, IS function size(){

hlghly Interactive console.log(document.getElementById("circle_2").se

] tAttribute('r',String(Math.random()*100)));
* Click to execute }

a function, for </seript>

example resizeé  Byilding Block App
* This principle is

the basis for 4

more complex

libraries, such as

D3
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Case Study — Holtrop Method

http://shiplab.hials.org/app/holtrop/

Holtrop calculation

Hull parameters:

LWL: 252 | s e

Breadth: 42 e s © ]

Draught Foreward: 14 e
Draught Afteward: 14 e

LCB (%): 31 | ===

CB: 085 | === ===

Midship Coefficient: 1 =
CWL: 091 | =

Service Speed: 15 e

Appendage parameters:

| Twin-Screw Balance Rudders (2.8)

Bulbous?: 1 O Yes =1

Transom?: 1 —1 No=0

Afterbody form: 3 e
Pram with Gondola = 1

V-Shaped Sections = 2

Normal Section Shape =3

U-Shaped Sections with Hognes Stern = 4

S(1+ kz)sApp
Appendage Resistance Factor : (7 + Kg)egg = ————
P2 SApp

| Rudder behind Skeg: 15 | (e AT8E 0 O
| Rudder behind Stem: 13 | (e A& 0 O
Area: 0 (@

| Shaft Brackets (3.0) Area: 0 B
| Skeg: 15 o S — Area: [0 O
| Strut Bossings (3.0) Area: 0 ( e——
_ | Hull Bossings (2.0) Area: 0 O
| Shafts: 2 — Area: 0 P ——
| Stabilizer Fins (2.8) Area: 0 (O —
_ Dome (2.7) Area: 0 —
| Bilge Keel (1.4) Area: 0 O

Holtrop is a method based on statistical regression of model tests and results from
ship trials. The method is used to estimate the resistance of displacement ships. The
database covers a wide range of ships. For extreme shapes, the accuracy of the

estimates is not good. The method may be used to assess qualitatively the
resistance of a ship design. More

Developed by: Jefferson Flor, Thiago Gabriel Monteiro, Henrique M. Gaspar (A
ShipLab web app.
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Case Study — Parametric Design

http://uscience.org/files/parametric.html

The problem is to design an AHTS for the support of offshore operations. The purpose of the design is narrowed
to supply, anchor handling and towing missions. More industrial related purposes of OSV design are discussed
by Ulstein and Brett [5,6]. Each mission is considered a set of operational profiles, with minimal requirements

related to the task activity, such as: supply capacity (e.g. cargo volume >= 5000m? and cargo area >= 500m? ),
field operations requirements (e.g. bollard pull (e.g. >= 200ton), illustrated in Figure 2.

Table 3 - Vessel parameters

Identify overall problem

StaKeEHOLDER NEEDS AncHor Hanpuing Tuc
and needs statement SuppLy VESSEL (AHTS) Parameters Value Range
Length [m] 100 )
Breadth/Length 0.22 )
Purpose oF DEesiGN: Breadth [m] 22
SuppoRT OFFsHORE Contract Requirements Depth/Breadth 045 :
OPERATIONS P
Availability
Capabilities Energy Efficiency Depth [m] 89
Draft/Depth 0.7 /
Figure 2 - AHTS link between stakeholder's expectatations and mission performance )
Draftpggign [M] 6.9
An OSV mission is decomposed in three operational profiles: anchor handling, supplging and towing. E: Cs 0.75 >
operational states’ requirements are connected to three vessel capabilities: cargo deck area [m?], bollar Powering [kW] 20689 )
3
[MT] and cargo volume [m®]. Price / GT [kKNOK/GT] 50 )
Table 1 - Mission, requirements and capabilities By sliding the bars and modifying the vessel parameters we are able to change its capabilities,
and consequently evaluate if the criteria is met.
[ Required [ Designed
Capability A. Handling Supplying Towing Total 220
200
Cargo deck area [m?] \:500 ) | 500 ¢ (500 3%) 1500 180
- 160
Bollard pull [MT] (50 3| [0 &) (200 &) 250 3 1
v > v Sl J & 1204
p . E 100
Cargo volume [m?] (500 %) (30004 (500 %] 4000 % s

The value of the table connects mission requirements with vessel capabilities.By changing
any of the values, the total required capability changes, modifying the criteria and the 207
requirement dependency wheel below. o T T
LBD [m3] Power [kW] LB [m2]

Criteria/Vessel
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Case Study — 6 dof Ship + masses

ey ww . w W uw dw 4uw @ W DWW ouw  odw ume
Heave(fiy €]

http://www.shiplab.hials.org/app/6dof/

-1.0f

Parameters:

1% 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 time
— Roll (rafty [£)

Length Waterline 60 e o
Breadth 20 | em—(— v

00,
Depth 10 o — -0.0]
0.1
Draft 6 e o
b0 5.00 1000 1500 2000 2500 3000 _ 3500 4000 4500 5000 5500 6000 6500 ftime
Pitch(rafty ic)

Block Coefficient : 067 o= 00
KG 5 | e .

0.0

Time Span 70 o rm—
00
Linear Resist. Coef. [m/S] 0.2 'O— 4% 5.00 1000 1500 2000 2500 3000 _ 3500 4000 4500 5000 5500 6000 _ 6500  time

Yaw (rafty ¥

Roll Lin. Damp. Coef.[kgm?/s] 3000000  em( s 00
Initial Heave. [m] 15 —— = o
Initial Roll. [rad] 0 (O 09

Simulation time: 26.73s .. . - o
. O ,—()— {J 00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 time
Frame rate: 17.53 FPS Initial Pitch. [rad] ®
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BASIC DESIGN PROCESS

GENERATE |« DECIDE

ANALYZE » EVALUATE
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BASIC DESIGN PROCESS - JS

Library of X:

* Ship Selection of o

* Blocks / * Choice

) Sys’;ems o P * Perception
Yaras —>  Handling

* Services GENERATE |« DECIDE . Re-analysis

* Methods

Y

Visualization of Z:
Calculation of Y: ANALYZE » EVALUATE « Rank (Best
 Cost A . among peers)
e Performance \ Tradeoffs
* Comparison e Charts
* Arrangement * Drawings
* Optimisation e Solutions
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Creating Libraries - JS

« Library of X:
— Ship
— Blocks
— Systems
— Yards
— Services
— Methods()

« Every X is an Object {}
— Properties - size:100; name: ‘UCL’; subsystems = [{sub1},{sub2}]
— Methods - run(); sail(); dance();

« We can access and interact with any part of this object
 Interaction among multi-libraries
« Think about your Xs — libraries of what?
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Space Information:

Columns: 82

u |
Rows: 25
Analysing Objects - JS
Matches:
¢ CaICU Iat|0n Of Y Propulsion 1, Propulsion 2 - 16 grid
spaces
— Cost Propulsion 1, Cargo - 8 grid spaces
Propulsion 2, Propulsion 1 - 16 grid
— Performance spaces
. Propulsion 2, Cargo - 8 grid spaces
— Compa rison Cargo, Propulsion 1 - 8 grid spaces
Cargo, Propulsion 2 - 8 grid spaces
— Arrangement Cargo, Bow - 16 grid spaces
Bow, Cargo - 16 grid spaces
_ Optlmlsatlon Crane, Cargo - 32 grid spaces

« EveryY is an handled by a function / Method ()
— Cost(ship) = 1000
— Cost(ship.propulsion) = 100
— ShipA.operability(NorthSea) = 99%

It can interact with your library (object), altering it or creating
new data

« Think about your Ys — analyses of what?
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Evaluation of Data- JS

» Visualization of Z:
— Rank (Best among peers) -
— Tradeoffs g
— Charts
— Drawings
— Solutions

A0
’\0(*

&
&
K

* From data to information, from information to knowledge

 Every Z is knowledge extracted from your data
— Scatter plots
— Pareto Frontier
— Design that fits better a certain scenario

* It relies heavily on the visual information - visual displays provide
the highest bandwidth channel from the computer to the human

« Usually the most time consuming part — dealing with GUI, with
personal options, preferences, resistance

« Think about your Zs — evaluation of what?
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Decision Making - JS

» Selection of a:
— Choice
— Perception
— Handling
— Re-analysis

* Bounded rationality

« Every a is decision based on a rational logic

» Guesses about uncertain future consequences (of current actions)

« Guesses about uncertain future preferences (for those consequences)
« Satisficing (rather than max/min) process — good enough

« Computer as tool.

« JS method to facilitate a new loop (re-generation, re-analyses, re-
evaluation)

« Think about your a — decision based on what?
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Case Study - Layout Tool

http://uscience.org/files/grid/

Database: © simple_blocks.csv (@ maindeck.csv © twindeck.csv

Hull 1

Cargo

Hull 2

Space Information:

Columns: 82
Rows: 25
Total Area: 2050

Matches:

Hull 1, Cargo - 60 grid spaces
Hull 1, Hull 3 - 2 grid spaces
Hull 2, Cargo - 60 grid spaces
Hull 2, Hull 3 - 2 grid spaces
Cargo, Hull 1 - 60 grid spaces
Cargo, Hull 2 - 60 grid spaces
Cargo, Hull 3 - 16 grid spaces
Crane, Cargo - 16 grid spaces
Hull 3, Hull 1 - 2 grid spaces
Hull 3, Hull 2 - 2 grid spaces
Hull 3, Cargo - 16 grid spaces
Hull 3, Bow 1 - 18 grid spaces
Bow 1, Hull 3 - 18 grid spaces
Bow 1, Bow 2 - 10 grid spaces
Bow 2, Bow 1 - 10 grid spaces
Bow 2, Bow 3 - 4 grid spaces
Bow 3, Bow 2 - 4 grid spaces

Number of Blocks in the Database: 8
Block Information (click any block):

ID:

Width: 4

Height: 4

Block Area: 16

Space Used:

[9, 771, [9, 78], [9, 79, [9, 80], [10, 77], [10, 78], [10, 79], [10, 80], [11, 77], [11, 78], [11, 79], [11,
80], [12, 77], [12, 78], [12, 79], [12, 80],
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Hull 3

Databases: simple_block.csv , maindeck.csv , twindeck.csv




Introduction to JavaScript Applied
to Design and Engineering

an informal talk at UCL
April 215t 2016, London UK

Parameters for user input 1.100
Vertical Movement (m/m) X w (rad/s)
1.000
Area of tank 1 [m?] Pipe diameter [m] 0.900
O 100 O 0.5
Area of tank 2 [m?] Pipe roughness [m] 0.800
- 100 < 0.0002 0.700
Initial Height of tank 1 [m] Liquid density [kg/m3]
O 6 O 1000 0.600
Initial Height of tank 2 [m] Liquid viscosity 0.500
O a (& 0.0001
o 4 . , 0.400
Final Height of tank 1 [m] Acceleration of Gravity [m/s?]
- 8 —O—  9.81 0.300
Final Height of tank 2 [m] Simulation time [s]
P C 100 0.200
Pipe length [m] Pump Capacity [m3/s] 0.100
20 =) 1
- 0.000

Norwegian University of Science and Technology

0.25 0.50 0.75 1.00 125 1.50 1.75 2.00

Assoc. Prof. Henrique M. Gaspar, PhD
Faculty of Maritime Technology and Operations - NTNU
henrique.gaspar@ntnu.no
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