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Goals

Aldentify common Web implementation patterns
AEncourage you to re-think your habits
AChallenge existing frameworks & tooling
Almprove the quality of information on the Web




Non-Goals

AExplain the HTTP Protocol
ADefend the REST Style
APromote/Denigrate any

- Platform/OS

- Programming Language

- Web Library or Framework




A Reference Diagram
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My Hidden Agenda




When | am done,
| hope there will beé




L e S S

O

{:} localhost/hyper-api/
+-

C @ localhost
~lo—Lullpleleld~ldloeesy Lo—COINIPlelEeEds
<date-duer}</date-due>
</1ltem:>
v<1ltem>
<1d=28020408561387274</1d=>
<name>glugnet</name>
<ls-completed>true</is-completed>
<date-due>=2011-03-17</date-due>
</1ltem:>
v<1ltem>
<1d>28020418€14015055</1d>
<name>client2</name>
<ls-completed>true</is-completed>
<date-duex}</date-due=
</ltem>
v<1ltem>
<1d>=28020423204042061</1d>
<name>mike</name>
<ls-completed>false</is-completed:>
<date-duer}</date-due>
</1ltem:>
v<ltem>
<l1d=456</1d>
<name>mikey2</name>
<ls-completed>false</i1s-completed:>
<date-due>}</date-due>
</1tem:>
</root>
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Mor e of t hi

O localhost/hyper-api/
=

C' @ localhost/hyper-ap W
<~/ Lo
v<ltem href="http://localhost/hyper-api/28020423204042061"> ]
<data name="1d">28020423204042061</data>
<data name="name">mike</data>=
<data name="is-completed">false</data:>
<data name="date-updated">3/17/2011 10:54:40 PM</data>
<data name="date-due">}</data>
</ltem>
v<item href="http://localhost/hyper-api/456e">
<data name="1id">456</data>
<data name="name">mikey2</data>
<data name="is-completed">false</data>
<data name="date-updated">11/19/2010 12:03:27 AM</data>
<data name="date-due">}</data>
</1tem>
</ltems:>
v<gueries>
<query href="http://localhost/hyper-api/?filter=incomplete"™ rel="open"/=
<query href="http://localhost/hyper-api/?filter=completed" rel="closed"/>
<query href="http://localhost/hyper-api/?filter=updated"” rel="updated" />
</queries>
v<write:>
v<ltem> =

<data name="name">{@name}</data>
<data name="l1s-completed">{@is-completed}</data>
<data name="date-due">{@date-duel}</data>
</1ltem>
</write>
</root>
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Al Vi si on without action is a daydre:
| Japanese Proverb

The Problem







Representational
ODbject
Transfer




Representational
ODbject
Transfer




ODbject

N | computer science, an object Is any
entity that can be manipulated by the
commands of a programming language,
such as a value, variable, function,
ordata structure. oo

- Wikipedia




Why is this bad?




| t 6s a Weadt théArnmn a
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Wail t . | t OsS a what ?




Anti-Pattern

Af | saftware engineering, an anti-
pattern (or antipattern) Is a pattern that
may be commonly used but Is
iIneffective and/or counterproductive In

practilice. O
- Wikipedia




Anti-Pattern

Af | saftware engineering, an anti-
pattern (or antipattern) Is a pattern that
may be commonly used but Is

and/or IN
practice. O
- Wikipedia




On the Web,

ROT Is Ineffective
and/or
counterproductive

AODbject Serialization
AType Marshaling




Type Marshaling Problems

AUpdates on the server can break the clients

- Objects/Members added/changed/removed
AMoving to a new server/domain can break the clients

- Object IDs (URIs) added/change/removed
AModifying the process flow can break the clients

- ODbject processing added/changed/removed




On the Web,
ROT doesnot scal e




This 1s NOT an HTTP Problem




This IS the nature of
Distributed Networks

O REILLY™"

COIl

open source convention




Some exampl es pl easeée.




Schema Publishing ROT

<?xml version="1.0"7>

<definitions name="StockQuote”
targetNamespace="http://example.com/stockquote.wsdl"
xmlns:tns="http://example.com/stockquote.wsdl"
xmlns:xsdi="http://example.com/stockquote.xsd"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns="http://schemas.xmlsoap.org/wsdl/">

<types>
{schema

targetNamespace="http://example.com/stockquote.xsd"
xmlns="http://www.w3.0rg/2000/10/XMLSchema">
<element name="TradePriceRequest™>
<complexType>
<all>
<element name="tickerSymbol" type="string"/>
</all>
</complexType>
</element>

¢/definitions>
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Type Hints In the Payload ROT

|
" type":"Circle:#MyApp.Shapes”,
"::l:" :5[]}
II}rII :?DJ‘
‘radius”:10
h




URI Construction ROT

http://www.example.org/orders/123
http://www.example.org/customer/big-co/orders/123

http://www.eample.org/users/mike/address/home




Object-Based Media Types ROT

@WPUT
@Consumes("application/stockquote+xml™)
public void createStock(Stock stock ) {

@Provider
@Produces("application/stockquote+xml™)
Public class StockProvider implements MessageBodyWriter<Stock> {




They all suffer from
the same shortcoming




They try to solve
the wrong problem




They try to solve
the wrong problem




"How can a server successfully export it's
private objects In a way that
clients can see and use them?"




"How can a server and client
share a common understanding
of the payloads passed between them?"

Much better question!




We need t oe

AStop sharing private objects
ALook beyond | ocal #ftypeso as shari.
AMake this work across:

- Platforms

- Languages

- Frameworks

We need a common understanding
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AMFreedom |lies in being bold. o
- Robert Frost

The Hypermedia Alternative







Representational
State
Transfter




Representational
State
Transfter




State

NIl n computer sclence and aut omat a
theory, a state Is a unique configuration
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NStateo I's not an object




The ndTyps o Web

AThe Web has no | ocal Adtypeso?oO
AThe Web eedeasyn 6 t

AThe Web has payloads

- Message

- Metadata




We share the nstateo of
not the objects on the server.




Ok , how do we share nst a




We pass messagese

GET /path/file.html HTTE/1.0
From: someuser@ijmarshall.com

[Blank line here] Date: Fri, 31 Dec 1999 23:59:59 GMT

Content-Type: text,/html
Content-Length: 1354

<html >

<body>

<hl>Happy New Millennium!'</hl>
(more file contents)

</ body>
</ html >
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That os 1t ?




Wel | é




Not Just any messages




We share nstateo on t he

~Y

usi ng a Nmedi a typeo




Media Types

Atext/html, application/xml, application/json, etc
AElements, attributes, properties, arrays, etc.
AStructured, well-formed, valid, etc.
Alndependent of

- Platform

- Language
- Framework




Actually, there Is a special group
of media types that are
Nbesto for the WebE©é




Hyper-media types.




Hypermedia Types

ANot just dAwhat o
Al Al At Al AEI'+ DOEAAt OEUAt A

AAl so fAhowbo
AAt 1T ET EY EICt Al Ot EI BPOOt A




Hypermedia messages contain
H-Factors




H-Factors

AHypermedia Factors

AServers include these to tell <cli el
ALink Factors

AControl Factors




Link Factors
ALE = Link Embedding

- HTML.IMG
ALO = Link Outbound
- HTML.A
ALT = Link Template
-(4-,t&/12-1AAOE] | " 2CAOe: Hypermedia
ALN = Link Non-ldempotent Factors
-(4-,t &1 2-1AAOEI T " 2Dl OO: oL
ALl = Link ldempotent cR | cu | em
-(4-,1&1/12-1AAOET 1 "2P002: [{E 1o LT IN U
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Control Factors
ACR = Control Reads
-(4-,1,). +1 OAl " 200Ul AOEAAO=+#
ACU = Control Updates
-(4-,+1t &/12-1A1T AOUPA” 20AB0YDPI AEI 2 #
ACM = Control Methods

,-(4-,1&/2-IIIAOEIA 2bl 00:; Hypermedia

ACL = Control Links Factors

-1 I OAT " 2PAUI Al Oe # oL
CR| CU | CM

tElwo | ur [N | L
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On the Web,
we share understanding
using media-types.




Some exampl es pl easeée.




What do we understand?

// sample items array
{
"collection” :
{
‘version” : "1.0°,
"href" : URI,
"items" :
[
{
"href" : URI,
"data" : [ARRAY],
"links" : [ARRAY]
}s
{
"href" : URI,
"data" : [ARRAY],
"links" : [ARRAY]
}
]
}
}




What do we understand?

// query template sample
|
‘gueries” :
[
|
"href : "http://example.org/search”,
‘rel” : "search”,
‘prompt” : "Enter search string”,
‘data”
[
{"name" : "search", "wvalue" : ""}
|
)
|
h




What do we understand?

// sample template object
{
"template” :
{
aata”
[
{"name" : "full-name", "value" : "", "prompt" : "Your Full Name"},
{'name" : "email", "value" : "", "prompt" : "Your Email Address"}
]
}
}




What do we understand?

G

l:-|d§h

I::::' localho Et_-'rh}-'p er-ap i_-"-

« C @ localhost oo
~lo—Lullpleleld~ldloeesy Lo—COINIPlelEeEds
<date-duer}</date-due>

</1ltem:>

v<1ltem>
<1d=28020408561387274</1d=>
<name>glugnet</name>
<ls-completed>true</is-completed>
<date-due>=2011-03-17</date-due>

</1ltem:>

v<1ltem>
<1d>28020418€14015055</1d>
<name>client2</name>
<ls-completed>true</is-completed>
<date-duex}</date-due=

</ltem> |
v<1ltem> |
<1d>=28020423204042061</1d>
<name>mike</name: |
<ls-completed>false</is-completed:> |
<date-duer}</date-due>
</1ltem:>

v<ltem>
<l1d=456</1d>
<name>mikey2</name>
<ls-completed>false</i1s-completed:>
<date-due>}</date-due>

</1tem:>
</root>

m
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What do we understand?

l-:-|Eh

O localhost/hyper-api/

€ C' @ localhost/hyper-ag
LR

v<ltem href="http://localhost/hyper-api/28020423204042061">

<data
<data
<data
<data
<data

</ltem>
v<ltem href="http://localhost/hyper-api/456">

name="1d">28020423204042061</datax>
name="name">mike</data>
name="1s-completed">false</data>
name="date-updated">3/17/2011 10:54:40 PM</data=>
name="date-due">}</data>

<data name="1id">456</data>
<data name="name">mikey2</data>
<data name="is-completed">false</data>
<data name="date-updated">11/19/2010 12:03:27 AM</data>
<data name="date-due">}</data>
</1tem>
</ltems:>
v<gueries>

<query href="http://localhost/hyper-api/?filter=incomplete"™ rel="open"/=
<query href="http://localhost/hyper-api/?filter=completed" rel="closed"/>
<query href="http://localhost/hyper-api/?filter=updated"” rel="updated" />
</queries>
v<write:>
v<ltem:>
<data name="name">{@name}</data>
<data name="l1s-completed">{@is-completed}</data>
<data name="date-due">{@date-duel}</data>
</1tem>
</write:>
</root>

m
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So we must design
t he messages we sharee




Design and Share Messages
AWhere is the data?

AWhere are the links?

AHow can | send queries?

AHow can | modify data?




Select Design Elements

Hypermedia Design Elements
Read-Only | Predefined | Ad-Hoc

State Transfer

General | Agnostic

Domain Style Specific

Application Flow| None Intrinsic | Applied




PHACTOR - Document Format

Description

General Concepts
Elements
Attributes

Link Relations
Data Types
Extensibility 1.2. Query Templates
Clients that support the Collection.JSON media type SHOULD be able to recognize and parse query ternr
NOTE: associated with an href property. The queries array supports query templates.

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHA|
document are to be interpreted as described in REC 2119.

DA WN =

For query templates, the name/value pairs of the data array set are appended to the urRI found in the 1}
["?"] as separator) and this new URI Is sent to the processing agent.

1. General Concepts

This section contains general concepts that apply to all PHACTOR documen // query template sample
{
1.1. Link Templates '['q“eries" :
All PHACTOR documents transfer state from clients to servers using link ten ¢
templates MAY have one or more <data> child elements. These child elem) "href : "http://example.org/search”,
_ _ "rel¥ ::: '"search™,
There are three link templates in PHACTOR documents. They are: <LI>, < "brompt" : "Enter search string",
"data" :
[
<LT href="http://example.org/customers/search" label="Search {"name" : "search", "wvalue" : ""}
<data name="search-value" /> )
<data name="country" /> }
</LT> ]

}

In the above example, if the user supplied "JSON" for the value property, the user agent would construc

http://example.org/search?search=JSON
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And Implement servers that
sharet he medil a typee




// handle item
app.get('/maze/:m', function (req, res) {
var mzZ,
// handle exit
mz = (req.params.m || ‘none’); app.get('/maze/:m/999", function (req, res) {
var mz, cz;
db.get(mz, function (err, doc) {
res.header('content-type',contentType); mz = (req.params.m || 'none’);
res.render('item', { cz = (req.params.c || '0");
site : 'http://localhost:3000/maze’,
maze : mz, res.header( 'content-type', contentType);
debug : doc res.render( 'exit', {
3F site : "http://localhost:3000/maze’,
K maze : mz,
}; cell : cz,
total : 0,
side : 0,
<item href="<%=site%>/<%=maze%>/"> debug : 999",
<link rel="start" href="<%=site%>/<¥%=maze¥%>/0:no: exit : 'O’
<link rel="collection" href="<%=site%>/" /> 1)
<debug> 1)
<A=debugh <cell href="<%=sitek>/<k=mazek>/<k=cellk>" rel="exit">
f/debug> <link href="<%=sitek>/<%=maze%>/0:north" rel="start" />
</item> <link href="<k=sitek>/<%=mazek>/" rel="maze" />
<link href="<%=site%>/" rel="collection" />
</cell>
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And write clients that
understandt he medi a typee
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