Chapter 1: Getting Started

Guess the Number !

Guess the computer generated random number between 1 and 1000.

Your Guess:

No of guesses - {)

Your Guess:

444

Your guess is higher.

No of guesses

Guess the Number !

O

«<— noOfTries changes with each guess

Guess the computer generated random number between 1 and 1000

Your guess is higher.

Your guess is lower.

Yesl That's it.

No of guesses : )

View Template

Guess the Number !

Guess the computer generated random number between 1 and 1000.

After Data Binding N mm

No of guesses : ()

Rendered View



Guess the Number !

Guess the computer generated random number between 1 and 1000.

Your Guess: RN oroery binaing
No of guesses : @) <input type="number" [value]="guess" (input)="guess = Sevent.target.value" />

= O | Elements N}A)rk '-Mm-' Timeline  Profiles  Resources Audits Conscle  Angular)5  Knockout)S |

I app.ts ® / |
38

class GQuessT umberComponent { v
3 deviationy number;
32 noDfTrigk: number;
33| origig#l: number;
34 guess! number;
= Methods operate on properties
36 constructor() {
37 this.initializeGame();
38| 1}
39 verifyGuess() {
48 this.deviation = thfs.original -
41 this.no0fTries iz .no0fTries + 1,
42
a3 initializeGame [
44 = 8;
45 = Math.floor((Math.random() * 1888) + 1);
45 null;
47 ation = null;
48| }
49|}
58
51 |bocrtstr‘ap(GuessTheNumber‘Cnrlponent),'
52

Paused in debugger Ip

l-K‘ D \ Elements Console Sources Network Timeline Profiles Resources Audits Knockout)S Angular)S

‘Sourc... ‘Cont... Snipp... | [4 (index) ;app.ts X Fljmw, v ¥ t ¢ @ | OAsyn
» © (no domain) 28| noOfTries: number; | v Watch
. 29 original: number;
v@é27.0.0.1.8080 38| guess: number; thi:.::gg::ef. 1
df:::) g: constructor() { ::J:.s.‘g’ue§s;."6'.' 355
! . 33 this.initializeGame(); L3 -CENZATION:
|2 appts!transpiled 32| 3 e
» © aadgmnobpdmgmigai¢ 35| verifyGuess() { I L
» @ codeangularjs.org 36 th%s.deviat?on = th%s.origin§1 - this.guess; »> Scope
37 this.noOfTries = this.noOfTries + 1; » Breakpoint:
» © netdna.bootstrapcdn.c{ ET L -
39 initializeGame() { ¥ DOM Breakpoints
40 this.noOfTries = 8; ¥ | » XHR Breakpoints
41| « I — 4

> Event Listener Breakpoints
« » | {} Line 38 Column3 » Event Listeners




Guess the Number!!

Guess the computer generated random number between 1 and 1000.

Your Guess: |6

| - [t

Your guess is lower.

No of guesses : )

& O Elements Console Sources Network Timeline Profiles Resources Audits  Knockout)S  Angular)s
Sourc.. | Cont.. Snipp... | [ (index) |appis x
» (2 (no domain) 28| noOfTries: number;
) 29| original: number;
'01??'0'0‘1‘8080 38| guess: number;
2 (index) 31
2 appis 32 consFrustgrQ {
. 33 this.initializeGame();
- app.tsitranspiled il 1
» () aadgmnobpdmgmigaic 35| verifyGuess() {
» Ocode.angularjs.org 36 this.deviation = this.original - this.guess;
37 this.no0fTries = this.no0fTries + 1;
* ([ netdna bootstrapcdn.c B
39| initizlizeGame() {
40 this.no0fTries = 8;
41 this.original = Math.floor((Math.random() * 188@8) + 1);

»

nma ot e @ Oagne

this:ues.
this.deviation: 729
P Call Stack

¥ Scope

¥ Breakpoints

» DOM Breakpaints

¥ XHR Breakpoints

T | » Event Listener Breaknoints



Chapter 2: Building Our First App-7 Minute Workout

7 Minute Workout

Description

A jumping jack o star jump, also called Workout Remaining - 00:07:40
side-straddle hop is & physical jumping

Jumping Jacks

Steps

Assume an erect position, with feet
together and arms at your side

slightly bend your knees, and propel
yourself a few inches into the air

While in air, bring yout legs out 1o the
side about shoulder width or slightly
wider

As you are moving your legs outward,
you should raise your arms up over yous
head: arms should be slightly bent
throughout the entire in-aif movement
‘Your feet should land shoulder width or
‘wider as your hands meet above your
head with arms slightly bent

Time Remaining: 20

4 | trainer
4 | src

4 | components
| app
| workout-runner
| services

> | static



Current Exercise: {
"exercise": {
"name": "jumpinglacks",
"title": "Jumping Jacks",
"description”: "A jumping jack or star jump, also called side-
"image": "JumpingJacks.png",
"nameSound": "",
"procedure”: "Assume an erect position, with feet together and
inches into the air.\n While in air, br
you are moving your legs outward, you should raise your arms up o
Your feet should land shoulder width or wider as your h
"videos": [
"dmYwZH_BNde",
"BABOdJ-2Z60",

"c4DANnQ6EDtF8"

]
I

"duration": 3@

Time Left: 28

Jumping Jacks

Time Remaining: 17



3
Steps

Assume an erect position,
with feet together and arms
at your side lightlj,r
bend your knees, and propel
yourself a few inches into

the air(Zbr/Shile in air,

Description Videos
A jumping jack or Workout Remaining - 00:07:38

star jump, also

called side- .

Chraddlehop s a Jumping Jacks

Time Remaining: 3 Next up: Wall Sit



Workout Remaining - 00:06:02

Push Up

{{model.property}}

>

[property]=“model.property:
>

(event)="model.handlexr"

4
«

Juauodwoy / Jusws|3l

[ (ngModel) ] ="model .property"
»
»




Browser Module

Declarations

.

— R

ModuleB

Declarations

Form Module

Declarations

l

ModuleA

Declarations

Chapter 3: More Angular 2 — SPA, Routing, and Data Flows
in Depth

HTTP Module

ModuleC




export const routes: Routes = [

{ path:'/start', component:StartComponent},

{ path:'/workout', component:WorkoutRunnerComponent},
{ path:",redirectTo: '/start',6 pathMatch: 'Prefix'}]

Use configurations T

Support
+ Navigation

Generate

-_
>

links <a[routerLink]="['Workout']">Start</a>

Inject components

«  Child routes

+  Route resolve

*  Async routes

« Life cycle hooks

route: fstart

<div class="container app-container"s
<router-outlet></router-outlet>
</div>

Index.html

<router-outlet>
</router-outlet>

x .

route: ffinish

Partials /

Ready for a Workout?

Start p

Wtksut Rermaning - 000729

Jumping Jacks

Titne Remaining 9

route: fworkout

\

Well Done!

Start Again! p

start.html

workout-runner.himl

finish.html




7 Minute Workout
Ly

|All Werkouts:

No

1

Started

1/10/2016, 9:49 AM

Ended Last Exercise Exercises Done

1/10/2016, 957 AM Side Plank 12

bootstrap(TrainerApp), [WorkoutHistoryTracker]);

register

Injector

inject inject

WorkoutRunner ‘ | WorkoutHistory

Root
Injector

bootstrap

Injector

TrainerApp

Injector

RouterOutlet

Injector

WorkoutRunner

Injector

VideoPlayer

Injector

WorkoutAudio

Completed

Yes



Root Registration Provider Override

ORI (1orhoutHistonyTracker) Root Injector (WorkoutHistonyTracker)

Injector- TrainerApp Injector- TrainerApp

Injector- RouterQutlet Injector- RouterQutlet

t

[1°)

—

(WorkoutHistoryTracker)
Injector-

(WorkoutHistoryTracker) m
Injector-

gl g

Injector- Injector-

WorkoutRunner WorkoutHistory WorkoutRunner WorkoutHistory




Chapter 4: Personal Trainer

'Personal Trainer

A Home = New Workout # New Exercise

Left nav Content Area

Personal Trainer —

Ready for a Workout?

Select Workout p
Create a Workout ==

Personal Trainer —

Workout Builder




" Wl

Root Level Routes

Child Component Router
(workout-builder.routes.ts)

'\ Workout Builder Routes /'

'a 7 Minute Workout X

Personal Trainer

Sub Nav

€« > C K [D|Dca|host:900dﬁbuilder,-’workouts

Workouts

“BEB B =



Route Configuration

app.routes.ts

workout-builder.routes.ts

/builder /workouts

\ '

/builder/workouts

Route Resolution

¥ localhost9000
BB dist
* BB node_modules
> BB static/css
¥ B source
¥ B components
* B app
> BB finish
* BB shared
> BB stort
¥ B workout-builder
¥ B exercise
. exercise.compenant.ts
¥ B exercises
. exercises.component.ts
¥ B navigation
. left-nav-exercises.compaonent.ts
. left-nav-main.component.ts
. sub-nav.component.ts
v B workout
. workout.compenent.ts
¥ B workouts
. workouts.component.ts
. workout-builder.component.ts
. workout-builder.module.ts
. workout-builder.routes.ts
B workout-history

» BB workout-runner




¥ localhost:9000
> B dist
* B node_modules
* BB static
¥ B source
¥ B components
> Il app
» B finish
* BB shared
> B stort
* BB workout-history
> BB workout-runner
Ul base-dynamic-component.fs
[ css-backdrop.ts
Ul css-dialog-containerts
L swap-component.directive.fs
* B framework
= B models
» BB overlay
* B plugins/bootstrap
*» BB providers
= BB services
1 angular2-modal module.ts
|1 bootstrap.ts

. start

Mame Methoda | Status | Type Imitiator Size Time [Timeline
[ ] werkout-builder.module,js GET 200 xhr zonejs1274  7.0KB  3ms| |

|_| exercise.component,js GET 200 xhr Zonejs1274 2.8KB Sms l
|:| exercises.component.js GET 200 xhr zonejs1274 25KB Sms l
|_| left-nav-exercises.component.js GET 200 xhr zonejs1274 2.9KB 6ms .
|:| left-nav-main.component.s GET 200 xhr Zonejs1274 2.9KB bms l
|_| sub-nav.component.js GET 200 xhr zonejs1274 25KB 6ms l
|:| workout-builder.component,js GET 200 xhr zonej=1274 3.2KB Ems '
|_| workout.component.js GET 200 xhr Zonejs 1274 2.8KB 4ms l
|:| workouts.component,s GET 200 xhr Zonejs1274 2.8KB 4ms l
|_| workout-builder.routes.js GET 200 xhr zonej=1274 5.3KB 4ms '
|:| waorkout.component.himl GET 200 xhr Zonejs 1274 461 B ems

|_| waorkouts.component.ntml GET 200 xhr Zonejs1274 452 B Sms

|:| exercise.component.himl GET 200 xhr zonejs1274 4498 Sms

|_| exercises.component.html GET 200 xhr zonejs1274 453 B 3ms

|:| sub-nav.component.html GET 200 xhr Zonejs1274 T28B 3ms

|_| left-nav-exercises.component.html GET 200 xhr zonejs1274 335B 3Ims

|:| left-nav-main.component.htm| GET 200 xhr zonej=1274 571B 3Ims



Personal Trainer

Sub Nav

Workouts

Personal Trainer

A Home <4 New Workout <+ New Exercise

Exercise

Personal Trainer

# Home <+ New Workout <4 New Exercise

Workouts WO rk Out S

Exercises




r Y 7 Minute Workout
&= = & # [ localhest:9000/builder/workouts

Personal Trainer
#A Home 4 New Workout <4 Mew Exercise

Workouts

7 Minute Workout

® - 00:07:50 B-12

‘ «+— MNavigate to builder/workout/{workout name}

&« - C N jlo-calhast:ql[.\ﬂ-[ﬁfhuilder_.-'wnrkr:ut,-"?MinkanutI o ‘n B ﬂ =

Personal Trainer
A Home 4= Mew Waorkout == Mew Exercise

Workout

Personal Trainer

A Home < New Workout < New Exercise

7 Minute Workout

Abdominal Crunches $

c Name:
High Knees » Jumping Jacks
) - TMinWorkout
Jumping Jacks ¥ 1 % )’;
Title:
Lunges 3 )
7 Minute Workout
Plank ¥ g
‘ Description:

— -

Rest Time (in seconds):

Pushup And Rotate »
Side Plank »

Squat ¥
10

WALL SIT
Total Exercises: (I}
Total Duration:

30 seconds v

Step Up Onto Chair ¥

Tricep Dips On Chair »

Wall Sit »




Name:

‘ ?minworki

Tminwork

Mame:

Enter workout name. Must be unique.

form-control ng-untouched ng-pristine ng-inwvalid

Name:

My New Workout
form-control ng-dirty ng-valid ng-touched

MName:

Enter workout name. Must be unique.

Name is required

My New Workout

The workout should have at least one exercise!



Workout Title

Name:
The workout should have at least one exercise!
Enter workout name. Must be unigue.

Name is required

Title:

What would be the workout title?

Title is required.

Description:

Enter workout description.

Rest Time (in seconds):

D

Rest time is required

Total Exercises: g

Total Duration:



Personal Trainer

# Home & New Workout = New Exercise

Abdominal Crunches

Name:

crunches

Title: ‘
Abdominal Crunches / .I
Description: :

The basic crunch is a abdominal
exercise in a strength-training

Exercise Steps: Exercise Image (Will be scaled to: 540 X 360 px):

Lie on your back with your knees B crunches.png

bent and feet flat on the floor, hip- )
e . # Videos:

Exercise Audio: Xyd_fa5zoEU m

crunches.wav MEmrgcoCZ-M m

Add Video

Save

Videos:
¥yd_fa5zoEU m
MEKmrqcoCZ-M m

Add a related youtube video identified. i}

Add Video



Name:

a workout

Name must be alphanumeric



Chapter 5: Supporting Server Data Persistence

Cloud provider:

3

amazon
webservices-

Plan (see pricin

Single-node (development)

Sandbox

Shared Single-node
M3 Single-node
M4 Single-node

M5 Single-node

M6 Single-node

B

Database name:

Bl Windows Azure

Replica set cluster {production)




7 Minute Workout

® - 00:00:00

Model

WorkoutPlan {
"mame": “7minworkout”,
"title™: "7 Minute wWorkout™,
"description: "A high intensity ...",
"restBetweenExercise": 18
"exerciszes"; [

.- 12

WorkoutPlan {
" id": "“Tminworkout",
"name": “Iminworkout”,
"title"; "7 Minute Workout",
"description”: “A high intensity ...",
"restBetweenExercize”: 1@

{ Exergise, "duraticn": 3@ }, vexercises®: [
i Exe » Mduration®: 38 I, {"name": "jumpinglacks", “duration”: 38 },
{-:-I-Exercl "duration”: 3@ 3, {"name": "wallSit"™, “"duraticn™: 3@ 3},
totalWorkoutD ion(): number {...} 1 {rname"s "pushlp®, “duration”: 38 }
¥ Exercise { T
name = “jumpilnglacks™ _
title = “Jumping Jacks*
¥
©-470 =12
Mame Method Status
|:| Tminworkout?apikKey="%.7 g QIVeZ_BvilZolxs axs OPTIONS 200
|:| Tminworkout?apikKey=: =~ - oo oD iz PUT 200
|:| workouts?apiKey="2-"".7 ¥-goIVe” I ZoZaz e GET 200




#AHome < New Workout = New Exercise

Workouts WO r k 0 u t S

Exercises

Could not load the specific workout!



Chapter 6: Angular 2 Directives in Depth

Name:

Tminworkout

A workout with this name already exists.

spin" data-animator></spa
<span data-content>Save</span>
</ajax-button>

<ajax-button [execute]="save" [parameter]="f">
<span class="glyphicon glyphicon-refresh

<button [attr.disabled]= .2

<span [hidden]="!lbusy">

busy" ..

Component Use

Contentinjected

= <ng-content select="[data-animator]">
</ng-content>
</span>
L, <ng-content select="[data-content]">

View Rendere(
<ajax-button>

<button class="btn btn-primary">
<span>

data-animator="">
</span>
</span>
<span data-content=
</button>
</ajax-button>

>Save</span>

</ng-content>
</button>

<span class="glyphicon glyphicon-refresh spin"

Component View

0:00 o) ommg



Elements
Color format: As authored -

¥ Show user agent shadow DOM

¥ word wrap

[

O show rulers

¥ caudio controls src="/static/audio/nextup.mp3”>
¥ #shadow-root (user-agent)
¥ <div pseudo="-webkit-media-controls”>
¥ <div pseudo="-webkit-media-controls-overlay-enclosure”:>
P ¢input type="button" style="display: none;">..</input>
</fdiv>
¥ <div pseudo="-webkit-media-controls-enclosure”>
¥ <div pseudo="-webkit-media-controls-panel”>
P ¢input type="button" pseudo="-webkit-media-controls-play-button”>..</input>
P <input type="range"” step="any" pseudo="-webkit-media-controls-timeline” max="0.972">..</input>
<div pseudo="-webkit-media-controls-current-time-display” style>@:ee</div>
<div pseudo="-webkit-media-controls-time-remaining-display” style="display: none;">@:@0</div>
» <input type="button” pseudo="-webkit-media-controls-mute-button”>.</input>
» <input type="range"” step="any" max="1" pseudo="-webkit-media-controls-volume-slider” style>.</input>
P <input type="button" pseudo="-webkit-media-controls-toggle-closed-captions-button” style="display: none;">..</input>
» <input type="button" style="display: none;">..</input>
P <input type="button” pseudo="-webkit-media-controls-fullscreen-button” style="display: none;">..</input>
</div>
</div>
<fdiv>
</audio>

¥ <ajax-button:>
¥ <button class="btn btn-primary”:
¥ <span hidden>
<span class="glyphicon glyphicon-refresh spin” data-animator></span>
</span>
<span data-content>Save</span>
</button>
</ajax-button>

¥ <ajax-button nghost-eaqg-14>
¥ <button class="btn btn-primary” ngcontent-eaqg-14>
¥ <Span _ngcontent-eaq-14 hidden>
<span class="glyphicon glyphicon-refresh spin” data-animator></span>
</span>
<span data-content>Save</span>
</button>
<fajax-button>




<style>button[_ngcontent-eaq-14] {
background: green;
Y</style>

¥ <ajax-button>
¥ #shadow-root (open)
<style>
button {
background: green;

}
</style>

¥ <button class="btn btn-primary”>
P <span hidden>..</span>
<span data-content>Save</span>
</button>
</ajax-button>

Name:

TMinWorkou




Chapter 7: Testing Personal Trainer

= Unit Testing

writtenin

J asmine Test Frameworks

executed by executed by
L WKARMA @ Protractor~! re rumers

. é e G | Browsers

¥ B source
¥ B components/workout-runner

exercise-descripfion.ts
pipes.spec.ts
pipes.ts
video-player.ts
workout-runner.spec.ts
workout-runner.fs

> BB services

AT E A
201le 14:

:INED [karmza]: KHarma v0.13.22 server started at http://localhost: 9376/

03
03 2016 14:
03

a ha R

8
8:47.031 0 [launcher]: Starting browser Chrome

1% 03 2016 14:28:49.617:INFC [Chrome 4%.0.2623 (Windows 2 0.0.0)]: Connected on socket /#Awjpf2kJKRARVOLOmARAR with id 49661790

Chrome 49.0.2623 (Windows & 0.0.0): Executed 1 of 1 SUCCESS (0.007 secs / 0.003 secs)

Chrome 49.0.2623 (Windows & 0.0.0) SecondsToTime pipe should convert integer to time format FAILED
Expected '00:00:05" to equal '"00:00:06&".



|-Chr|:rme 49.0.2623 (Windows 8 0.0.0): Executed 1 of 1 (1 FAILED) ERRCE (0.012 secs / 0.005 s3ecs)

TypeScript files JavaScript files

SN S

gulp-play karma

¥ B components 67 expect(fixture.componentInstance instanceof WorkoutRunnerComponent).toBe(true, 'should create Work
B8 i
* I shared 69 workout-runner.component.spec.ts
» BB workout-builder/shared 78 it('should start the workout', () =» {
v cout expect(runner.workoutTimeRemaining) .toEqual{runner.workoutPlan.totalkorkoutDuration());
workout-runner 72 expect(runner.workoutPaused).toBeFalsy();
. seconds-to-time.pipe.spec.ts 73 }3H
- - 74
. seconds-to-time.pipe.ts 75 it('should start the first exercise', () => {
. workout-runner.component.spects 76 spyOn(runner, 'startExercise’).and.callThrough();
. workout-runner.component.ts 77 runner.ngonInit();
78 runner. neDoCheck():
¥ B components 35 ngonInit(} { . weorkout-runner.component.ts
36 this.getWorkout(this.workoutName);
» I shared 37 }
» Wl workout-builder/shared 38
v 39 ngDoCheck():any {
B workout-runner 40 if (ithis.dataloaded) {
. seconds-to-time.pipe.spec.ts 41 this.start();
. seconds-to-time.pipe.ts j; } ¥
. workout-runner.component.spec.ts 57 start{) {
. workeut-runner.component.ts 58 if(this.workoutPlan)
» B servi 39 {
services 68 this.dataloaded = true;
. debug.html 61 this.restExercise = new ExercisePlan(new Exercise("rest", "Relax!", "Relax & bit", "rest.png")
+ &Y (no domain) 62 this.tracker.startTrackin H
this.currentExerciselndex = @;
this.startExercise(this.workoutPlan.exercises[this.currentExerciseIndex]);
this.werkoutStarted.emit{this.workoutPlan);
+




Chapter 8: Some Practical Scenarios

App thread Web Worker

Your Code

Your Code

Application Layer (Ng2)

Application Layer (Ng2)

App thread | Data serialized

Render Layer Render Layer

Standard Setup With Web Worker

Change
Detector

Trainer App

Change
Detector

Change
Detector

RouterOutlet |

" WorkoutRunner

Change Change
Detector Detector
VideoPlayer WorkoutAudio
function onClick() {
this.doWork();
console.log('Hard"); Detection
this.doWork();
N
SN onMicrotaskEmpty
200) ; -
this.doWork();
}H___

o onMicrotaskEmpty



Employee

Summaty Address

&-

Employee




GET/ secured

HTTP 302 HTTP 402
< /login Unauthorized

GET/ login

HTTP 200
login html

POST/login
user=&pass=

HTTP 302 Verify credential &
/secured + set-cookie set auth cookie

A4

GET/ secured
Cookie : auth

HTTP 200 ) Validate the cookie

secured html

POST/api/auth

user=&pass=

HTTP 200 o ) Verify credential &
token: 3wewe2 send token
GET/api/data

Authorization : Bearer 3wewe2

HTTP 200 - .
Api data ) Validate the token

Abdominal Crunches ¥
High Knees ¥

Jumping Jacks ¥

Lunges ¥

Plank »




Angular Injector ($injector)

/

AlService

downgradeNg2Provider
/’_—__\\

/_—_—_—_\
/

upgradeNg1Provider

Angular2 Root Injector

\\ v
A2Service

I

inzaiesindn,
Ak

Tﬁh_7<body class="ng-scope">

ng2¥ <ng2-root #ng2root id="NG2_UPGRADE_@_ng2Root_c@">
rf?f<ngl-raat class="ng-isolate-scope">

P <div ng-controller="RootController" class="ng-scope">..</div>

</ngl-root>
<!--ngl insertion
</ng2-root>
</body>

point-->




