m%m E Jll.hl

R AR







The

g.mamund.com/GreatWebAPIs e

Design and Build
Great Web APlIs

"From design to code to test to
deployment, unlock hidden business
value and release stable and scalable

web APIs that meet customer needs
and solve important business problems
in a consistent and reliable manner.”

Robust, Reliable, and Resilient

-- Pragmatic Publishers

Mike Amundsen

edited by Katharine Dvorak



Overview

Hypermedia: What and Why?
APl w/o Hypermedia

Add Features (versions, sigh...)
APl with Hypermedia Links

APl with Hypermedia Templates
And So...






Hypermedia



"When | say hypertext, | mean

the simultaneous presentation of
information and conftrols such that

the information becomes the affordance
through which the user (or automaton)
obtains choices and selects actions.”

- Roy Fielding, 2009
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Hypermedia Examples
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<img src="http://www.example.org/images/logo™” title="company logo"” />

<form method="get">
<label>Search term:</label>
<input name="query" type="text" value="" />

<input type="submit"” />
</form>

<form method="post"” action="htto://www.example.ore/mv-kevwords"/>
<label>Keywords:</label>
<input name="keywords" type="text"” value="" />
<input type="submit" />

</form>




Hypermedia Factors Hypermedia Factors Hypermedia Factors
oL | cL | cL |

lcu [cm | cr |cu | cm |

B oL | v

IE LO

SVG HTML

H-Factors and Hypermedia Types
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Hypermedia controls provide inline descriptions
of your application’s actions.



Yeah, so why would you do that?



"Hypermedia as the engine of application state."
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"Hypermedia as the engine of application state."
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"Hypermedia as the engine of application state."
Hypermedia Constraint




Wait, Hypermedia Constraint?



In software architecture models,
constraints are selected to promote
system properties.



As part of the Uniform Interface constraint,
Fielding selected the Hypermedia
to promote:



As part of the Uniform Interface constraint,
Fielding selected the Hypermedia
to promote:

Evolvability



Evolvability

"Evolvability represents the degree to which a
component implementation can be changed without
negatively impacting other components.”

Fielding, Section 2.3.4.1



"Hypermedia as the engine of application state."




"Use Hypermedia to execute application actions."




Use Hypermedia




Use Hypermedia

<form method="post" action="htto://www.example.ore/mv-kevwords"/>
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</form>




Use Hypermedia

<form method="post" action="htto://www.example.ore/mv-kevwords"/>
<label>Keywords:</label>

<input name="keywords" type="text"” value="" />
<input type="submit" />
</form>

fo execute application actions.
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APl w/o Hypermedia



APl w/o Hypermedia

e Get JSON objects/collections from server
e Put Read/Write semantics in the client Code



{
"todo": [

{
"id": "1b36lexznny",

"title": "one more test again”

}s
{

"id": "sw26zcféve",
"title": "one more simple testﬂ

}
]
}

JSON objects/collections from server



s / /_'ll M 1 X .“__-\ R R 2t e
// all URLs & action details

g.actions = {
collection:
item:
add:

edit:

{href:"/", prompt:"All ToDos"},
{href:"/{id}", prompt:"Item"},
{href:"/", prompt:"Add ToDo", method:"POST",
args:{
title: {value:"", prompt:"Title"”, required: }
}

}s
{href:"/{id}", prompt:"Edit", method:"PUT",
args:{
id: {value:"{id}", prompt:“"Id", readOnly: T
title: {value:"{title}", prompt:"Title"”, required:
}
}s

Put Read/Write Semantics in the Client Code



1i = d node("1i");
11nk = g.actions.add;|
= d.anchor({

href:link.href,

rel:"create-form",

className: "action”,

text:link.prompt
})s
a.onclick = jsonForm;
a.setAttribute("method”,link.method);
a.setAttribute("args”, JSON.stringify(link.args));
d.push(a,li);
d.push(1li, ul);

Read/Write Semantics in the Client Code



ToDo

— Add ToDo

Title:
Submit | Cancel

ltem
Id: 1b361exznny
Title: one more test again

ltem
Id: 1bgjgezcjwb
Title: danny boy

Live Demo of Client w/o Hypermedia



Then you want to add some features...



{
“todo™: [
{
"id": "1b36lexznny",
"title": "one more test again”,
"completed”: "true"

}s

"id": "sw26zcféve",
"title": "one more simple test”,
"completed”: "false"

}
]
i

Let's add a new field ("completed") and some filters



But the installed app IGNORES the new stuff!




Oh, right. Now | need a new VERSION!




// the only fields to process
g.fields = ["id","title","completed"];

// all URLs & action details
g.actions = {
collection: {href:"/", prompt:"All ToDos"},
active: {href:"/?completed=false”, prompt:"Active ToDos"},
completed: {href:"/?completed=true"”, prompt:"Completed ToDos"},
item: {href:"/{id}", prompt:"Item"},
add: {href:"/", prompt:"Add ToDo", method:"POST",
args:{
title: {value:"", prompt:"Title", required: ¥,
completed: {value:"false", prompt:"Completed", pattern:"~(true|false)$"}
}
¥
edit: {href:"/{id}", prompt:"Edit", method:"PUT",
args:{
id: {value:"{id}", prompt:“Id", readOnly: T
title: {value:"{title}", prompt:"Title"”, required: ks
completed: {value:"{completed}", prompt:"Completed", pattern:"~(true|false)$"}
f
¥

NEW Read/Write Semantics in the Client Code



OK, V2 code/test is done, RE-DEPLQOY!




ToDo
All ToDos Active ToDos Completed ToDos Add ToDo

— Add ToDo

Title:
Completed: false
Submit @ Cancel

ltem
Id: 1b361exznny
Title: one more test again
Completed: true

ltem
Id: 1bgjgezcjwb
Title: danny boy
Completed: false

Live Demo of Client w/o Hypermedia



Well, that's not too
bad in the
browser.




Well, that's not too
bad in the
browser.

But those App
Stores will be a
pain!




APl w/o Hypermedia (Review)

e Get JSON objects/collections from server
e Put Read/Write semantics in the client Code

e Changing URLs == new version
e Adding new URLs == new version
e Adding new features == new version



Hey, what would Roy Do?




What is DON’T

the best practice for
versioning Versioning an interface

? is just a “polite” way
a REST API: to kill deployed applications

Slide #22 from Roy Fielding's talk at Adobe's Evolve 2013







Huh, OK. Show me.




APl with Hypermedia Links



APl with Hypermedia Links

e (et the server to emit URLs
e (et the client to use the server's URLs



{
“todo™: |
{
"id": "1b36lexznny",
"title": "one more test again”,
"completed”: "true",
"href": "//localhost:8181/1b361lexznny"

}s

"id": "sw26zcféve",

"title": "one more simple test”,
"completed": "false",

"href": "//localhost:8181/sw26zcf6ve"

}
Is
"actions": {
"collection": "//localhost:8181/",
"active": "//localhost:8181/?completed=false”,
"completed”: "//localhost:8181/?completed=true”

}
}

Get the server to emit URLs



// pull actions from message
for(var link in g.msg.actions) {

li = d.node("11");

a = d.anchor({
href:g.msg.actions[link],
rel:1link,
className: "action”,
text:1link

})s

a.onclick = httpGet;

a.style.textTransform="capitalize”;

d.push(a,l1li);

d.push(1li, ul);

Client now pulls the URLs from the message.



ToDo
All ToDos Active ToDos Completed ToDos Add ToDo

— Add ToDo

Title:
Completed: false
Submit @ Cancel

ltem
Id: 1b361exznny
Title: one more test again
Completed: true

ltem
Id: 1bgjgezcjwb
Title: danny boy
Completed: false

Live Demo of Client w Hypermedia Links



Hold on. I think you skipped something!




ToDo
All ToDos Active ToDos Completed ToDos Add ToDo

Add ToDo {
Title: "todo": [

Completed: false {
submit | C | "id": "1b36lexznny",
CULREEES "title": "one more test again”,
"completed": "true",
ltem "href": "//localhost:8181/1b361lexznny"
Id: 1b361exznny }s
Title: one more test again { .
Complatedo "id": "sw26zcféve",
ltem "title": "one more simple test”,
Id: 1bgjgezcjwb "completed": "false",
Title: danny boy "href": "//localhost:8181/sw26zcféve"
Completed: false ] }

"actions": {
"collection": "//localhost:8181/",
"active": "//localhost:8181/?completed=false”,
"completed": "//localhost:8181/?completed=true"

}
}

Where did the "Add ToDo" come from?



// all URLs &

Q
g.actions = {

add: {href:"/", prompt:"Add ToDo", method:"POST",
args:{
title: {value:"", prompt:"Title"”, required: h
completed: {value:"false", prompt:"Completed", pattern:"~(true|false)$"}
F
s
edit: {href:"/{id}", prompt:"Edit", method:"PUT",
args:{
id: {value:"{id}", prompt:“Id", readOnly: Fs
title: {value:"{title}", prompt:"Title", required: T
completed: {value:"{completed}", prompt:"Completed", pattern:"~(true|false)$"}
}
s

We're only sending READ links. we still need to code all the WRITE operations!



Then you want to add some features...

How about "Remove ToDo"?



But the installed app IGNORES the new stuff!




Oh, right. Now | need a new VERSION!




// all URLs action details

&
g.actions = {

add: {href:"/", prompt:"Add ToDo", method:"POST",
args:{
title: {value:"", prompt:"Title"”, required: h
completed: {value:"false", prompt:"Completed", pattern:"~(true|false)$"}
}
¥
edit: {href:"/{id}", prompt:"Edit", method:"PUT",
args:{
id: {value:"{id}", prompt:“Id", readOnly: Fs
title: {value:"{title}", prompt:"Title", required: T
completed: {value:"{completed}", prompt:"Completed", pattern:"~(true|false)$"}
}
}s
remove: {href:"/{id}", prompt:"Delete"”, method:"DELETE"}
¥

Changes in WRITE operations are NOT FREE



APl with Hypermedia Links (Review)

e (et the server to emit URLs
e (et the client to use the server's URLs

e Changing URLs is "free”
e Adding new URLs is "free"
e Adding new WRITE operations === new version



SIDEBAR: HAL Media Type

Resource




HAL Media Type

Designed by Mike Kelly, 2011

Makes sending LINKS easy, standardized
Lots of library support

Used by Amazon and others

Resource
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Reload All ToDo Active ToDos Completed ToDos

Add ToDo "href": "http://localhost:8181/",
Title: "title": "Reload",
Completed: false "templated": false
Submit | Cancel }.v
"http://localhost:8181/files/hal-todo.html#collection": {

y ' ; "href": "http://localhost:8181/",
http://localhost:8181/files/hal-todo.html#todo "title": "All ToDo",

http://localhost:8181/1b361exznny “templated”: false

Id : 1b361exznny }s . .
Title : one more test again "http://localhost:8181/files/hal-todo.html#active”: {

Completed : true "href": "http://localhost:8181/{?completed}”,

_ 4 "title": "Active ToDos",
http://localhost:8181/1bgjgezcjwb "templated": true

Id : 1bgjgezcjwb }
B I::::f?:;ggy by "http://localhost:8181/files/hal-todo.html#completed": {
P i "href": "http://localhost:8181/{?completed}”,
"title": "Completed ToDos",
"templated": true

}

ToDo App using HAL




OK, how can | get all new features for "free"?




APl with Hypermedia Templates



APl with Hypermedia Templates

e (et the server to emit Templates
e Get the client to use the server's Templates



"add": {
"href": "//localhost:8181/",
"prompt"”: "Add ToDo",
"rel”: [
"create-form"

1,
"method"”: "POST",
args : {
“Eitle: |
“Nalue”®: ‘T,
"prompt”: "Title",
"required": true
}s
"completed": {
"value": "false",
"prompt”: "Completed”,
"pattern": "~(true|false)$"
}
}

-

Get Server to emit templates.



/ pull actions from message
for(var idx in g msg.actions) {
link = g.msg.actions[idx];
1li = d.node("11");
= d.anchor({
href:link.href,
rel:link.rel.split(" ")||"action",
className: "action”,
text:link.prompt
})s
if(link.method) {
a.onclick = jsonForm;
a.setAttribute("args”,JSON.stringify(link.args));
a.setAttribute("method”,link.method);
}
else {
a.onclick = httpGet;

}

Client pulls all WRITE operation details from the message



ToDo
All ToDos Active ToDos Completed ToDos Add ToDo

— Add ToDo

Title:
Completed: false
Submit @ Cancel

ltem
Id: 1b361exznny
Title: one more test again
Completed: true

ltem
Id: 1bgjgezcjwb
Title: danny boy
Completed: false

Live Demo of Client w Hypermedia Templates



Then you want to add some features...

How about "Search ToDo"?



"search": {
"href": "//localhost:8181/",

"prompt"”: "Search ToDos",
llr\elll: [

"search"
1,
"method"”: "GET",
llargsll: {

“title™:

llvaluell : n ll,

“prompt”: “Title”,
"required”: true
}
}
}

Get Server to emit the new Search template.



ToDo
All ToDo Active ToDos Completed ToDos Add ToDo Search ToDos

—Search ToDos
Title:

Submit | Cancel

ltem
Id: 1b361exznny
Title: one more test again
Completed: true

ltem
Id: 1bgjgezcjwb
Title: danny boy
Completed: false

Bask in the awesomeness of hypermedia.




No Versions.

No Re-deploy.
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Just Hypermedia!



No Versions.

No Re-deploy.

@)ES!

Just Hypermedia!



APl with Hypermedia Templates (Review)

e (et the server to emit Templates
e Get the client to use the server's Templates

e Changing Templates are "free”
e Adding new Templates is "free"
e Adding new WRITE operations is "free"



SIDEBAR: Collection+JSON



Collection+JSON Media Type

Designed by Mike Amundsen, 2011
Makes sending TEMPLATES easy, standardized

Decent library support
Used by NPR and others

Hypermedia
Factors

CL

OVl ‘
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ToDo

Title
Completed

Title :

Completed

Title
Completed

Title :

Completed

Title
Completed

All ToDo

ltem Edit Delete
: one more test again
:true

ltem Edit Delete
danny boy
: false

ltem Edit Delete
: fishing
: false

ltem Edit Delete
goofing around
: false

ltem Edit Delete
: one more simple test

—Active ToDos
Complete

—Completed ToDos

Complete: true
Submit

—Search ToDos
Title:
Submit

Title :
Complete : false
Submit

collection:
version:
href: "h

{
"1.0",
ttp://localhost:8181",

title: ™
- links: [
ol

I
1
o
ol

ToDo App using Collection+JSON

ToDo",

href: "http://localhost:8181/",
rel: "collection",
prompt: "All ToDo"

rel: "item",
href: "http://localhost:8181/1b36lexznny",
data: [

= {

name: "id",
value: "1b36lexznny",
prompt: "id"

name: "title",
value: "one more test again”,
prompt: "title"

name: "completed”,




Summary



Hypermedia controls provide inline descriptions
of your application’s actions.

Hypermedia
Factors
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"Hypermedia as the engine of application state."
Hypermedia Constraint




Use Hypermedia

<form method="post" action="htto://www.example.ore/mv-kevwords"/>
<label>Keywords:</label>

<input name="keywords" type="text"” value="" />
<input type="submit" />
</form>

fo execute application actions.




APl w/o Hypermedia (Review)

e Get JSON objects/collections from server
e Put Read/Write semantics in the client Code

Lﬂ

e Changing URLs == new version
e Adding new URLs == new version
e Adding new features == new version




APl with Hypermedia Links (Review)

e (et the server to emit URLs
e Get the client to use the server's URLS

e Changing URLs is "free"
e Adding new URLs is "free"
e Adding new WRITE operations === new version




APl with Hypermedia Templates (Review)

e (et the server to emit Templates
e Get the client to use the server's Templates

e Changing Templates are "free”
e Adding new Templates is "free"
e Adding new WRITE operations is "free"

Collection+JSON



No Versions.

No Re-deploy.

@)ES!

Just Hypermedia!
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