What needs to be done to make the REST architectural
style clear on the notion that hypertext is a constraint? In

other words, if the engine of application state (and hence
the API) is not being driven by hypertext, then it cannot
be RESTful and cannot be a REST APL. Period. Is there

some broken manual somewhere that needs to be fixed?

— Roy T Fielding
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Uniform Interface

Representations

Hypermedia



Hypermedia



HATEOAS - the word,

there's no pronunciation for.

— Ben Hale (SpringOne2GX 2012)



Hypermedia

Links In representations

State navigations discoverable



RESE B blactlies



... Jim Webber
Savas Parastatidis
lan Robinson




RESTBuUcKS



RS FEUGIKS

Starbucks (like) coffee ordering

Order / Payment



4.—. FA.44 .1..

XK

ALK

o D )

AT R b B
mﬁ#ﬁ}fi
e

)

)

. NP YOL by,
,.w..m mw&ﬁ%\m«
P bkt 15 v ¢
o o n;.-. VJN = !rv. -~

.

S vy

)

K

=

X3

3

0
™)

AT v
S A 3
*.«N L _m.. ¥
- .»$n L5t 2

S s

AR A .

0% g g

P T
Frd

. ..n*o..:ww
- \’ "

g :... ﬁ e
D S i :
_&m\_.#u.r.a... . &./J@.H.ﬁ e,
it RS
M e AN

NP

Nd

>
A

¥ é«v.ﬂa

.

s

e >
e

T
A R

RIRE: .“u.
e

e
e

> ai.& v-

Ry N Wi s

L ey
Y .X...,....M..u

R

%
s
¥

Al

N
DL -

Y o)
Cvet TR,

ARD

o,

S

-

L

A

/ .
3 ~

\ ; . vt AN
. A VAT ) ) . v o et M A TN g

. " 4 o R e e N
N SR SRS e

o h 2 = 2 ey et R = Lt

; ATl e
I R e Dl g

e AR TaEY:

oy A g S R 5 G e

o R Tl e

A PR o 4..»; igﬁ;%n.ﬁ:m.\.«:.ﬂ.« g7
d I, 2

L
TR

v P S NN
A U3 %
2 .’-.u\o.w.q o

4\v
by
]

R .v...ﬁnf-fﬁwmmv A e ...w‘m o e 3 A2l AT AN g Wy AN
swmﬂoaau.»:.tmyr 52 AN e N

n

e

- N

< .ﬂ\s.

(e D ...u.ﬂ&...
T SRy

: .... ce ot ; e S A58 0 3 “”. 2 ¥ P e \«PO& «..VN... ,.m..mwﬁ!. LR e A - . e .... 3
AL g R 7 .:.;.. : ..u : .. e \.. i «. o ; 5 o .. ... : = . ¥ . e v

L O e A e

b S0 L
) 4
s

.... ' s Y r2h NG . £
- < 5 R 3 HEA & . V.
B . b - . .- > o .-. 3 . - -
d 3 R . > s = X Legrr <11 o0 s
2 s A £ A e 9 Nk 3 = . e
b5
y . - - p. -

B s e
e s SR AL e

e S

S Lot

B ’

et PN

AT s D 5
.nu.»--\.MMuﬂ.vﬁvu..ﬁ\\. :

v irag

"
5

R A T e o R CatE I e TR AR R D
B N I At A PSS

T s
- L B
RO R

4 ! K R e S T P S
. Y g . ST - DS %, A AT o X
R T e S L A SRe i s SN

J Vi M \%’ AR A LNy ..“..,nl/.v..mma..?..ﬁ...“

: Rt R N e R Y

L .l.d 2

.
AR A Wb
B

S S e
o) .rﬁ-uﬂd.ﬂ@!ﬁ?

- o
\

¥ 3
g e SRS Y SR ..A....\..‘”..,.M. »,.mm.w.;....w..
- ) Cy -n - t.)w.l. X, mv...t .
SR TR ..’.JV

-

DRy S P AT AT A
: e L8 -

; AR ik Ry N

=AY o

A

SRy N e T
@ e e

.:..d t'.l : v<. ;.- .u .--. .l
STL S i ‘éw.ﬁwwm SR I LA 7 s S S 20
ALk P iy TR LR TSt o) X 3 ; i :
: amkut«hm\«v S S n....\vwf..v Loy ce T 2 (s X

S O LA A T T3 VR AR Y S Tn Gy

3 %w» J- By o4 -~ 3 v AL .

-

- o i VLN gt Ty
mEOE . ks LAY s
o AT S “h,.w.wvu.:. R
WA %-
R ey y e M LAk
aAv.S ek ol = Kogmd a0
... A. ‘.

phe PR
A h}r._, R Ry T .. e * ..1 s + &, .. ....a,
T Rﬁmﬁeﬁ
%yngn. 4 . 3 ials 2 .. Dok ...v. — 19 : A
i Rl AN . AT IS Gy Ml o BT ¢
i wm:.\.f.‘.u« e et AR Ol M %, ».F.“\Mwﬁ.-%&uwww =5
% S A Skt e PN S
gt o o NG 5 A R MY i) u..,.»m.v..mq.«.u.‘.....u 3 AN
X by ST Se 7k .W.tx.t ..us...mm
VA R
- :W./A;



payment

| expected

) il
-




:
o=

payment

| expected




:
o=

payment

| expected

@) e
(Cancelled

7,




i)
(preparmg

Q 4 J
G e Q/ *

payment
| expected

L

aarE
(Cancelled

7,




o

O ¢
Q/’

\
\
N\

payment

expected
27

ol
@

i)

(prepa dlsle
Y,

7 B
CanceHed

7,




O ® ——
(preparmg H( ready _-—)(completed

Q @ oy e el
O o T
—>

payment
| expected

L

aheED
(Cancelled

7,




Method URI Action Step
POST /orders Create new order ]
POST/PATCH Jorders/4711 Update the order 2
(only if "payment expected”)
DELETE Jorders/4711 Cancel order 3
(only if "payment expected”)
PUT /orders/4711/payment  Pay order il
(only if "payment expected”)
Barista preparing the order
GET Jorders/471 Poll order state 5
GET /Jorders/4711/receipt Access receipt
DELETE /orders/471/receipt | Conclude the order process 6




Challenges



Challenges

How to avoid hard coding URIs?




Use lInk
relations



orders

order

self

cancel

update

oayment

recelpt




orders

Returns all orders available in the system

order Returns a single order
solf The uri value can be used to GET the latest resource
representation of the order.
cancel This is the URI to be used to DELETE the order resource
should the consumer wish to cancel the order.
Consumers can change the order using a POST to
update 2 4
transfer a representation to the linked resource.
The linked resource allows the consumer to begin paying
payment for an order. Initiating payment involves PUTtIiNg an
appropriate resource representation to the specified URI.
: The URI to access the receipt using GET and conclude
receipt Rt

the order by taking the receipt (Use DELETE).



Method URI Action Step
POST /orders Create new order 1
POST/PATCH Jorders/4711 Update the order D
(only if "payment expected”)
DELETE Jorders/471 Cancel order 3
(only if "payment expected”)
PUT /orders/4711/payment  Pay order il
(only if "payment expected”)
Barista preparing the order
GET /orders/471 Poll order state 5
GET /orders/4711/receipt Access receipt
DELETE /orders/471/receipt | Conclude the order process 6




Method Relation type Action Step
POST orders Create new order 1
POST/PATCH update Update the order 2
(only if "payment expected”)
DELETE cancel Cancel order 3
(only if "payment expected”)
PUT payment | Pay order 4
(only if "payment expected”)
Barista preparing the order
GET order Poll order state 5
GET receipt Access recelpt
DELETE receipt Conclude the order process o




Challenges

How to Implement:
"only If payment expected’?




PrOCeSS
moaeling



ROOL resource

The only URI known

GET /



{a links s [ ordersi tid hrer t b/ ordersi



Place order

Alele2ss rool rasolides

—ollow orders link

$ links.orders.href

POST /orders



1 dlinks [l ordersi S by en S oS/ ordersii



paidinksar el ol selfi o e hirer ao ity
. cancel s deshret gt ineat oLy
e update & 1 hret i) oLy
{ payment : {
href : "../orders/4711/payment" }}],
_embedded : {
order : {
1tems: ¢ [ {
} ]I
location : "take-away",
price : 4.2,
status : "payment expected"
}



Trigger payment

—ollow payment link

$ links.payment.href

PUT /orders/4711/payment



{ _1links : [
wselts s {ohrer @ N/ orderis/ 4711 e bl

{ payment { href : "../orders/4711/payment" }}],

_embedded : {
order : {

items : [ {

o 10

location : "take-away",
price i 4.2y

status : "payment expected"



{& dlanks s o]
{ self : { href : "../orders/4711/payment" }},
{iorder:: { href ‘¢ 'i/jorders/4711% 413

_embedded : {
payment : {
creditCard = { .o},

amount : {
currency : "EUR",
value : 4.2

}



Poll order

—ollow order link

$ links.order.href

GET /orders/4711
—Tag / If-None-Match




{ _1links : [
{ self : { href : "../orders/4711/payment" }},
{ Order = (. hrefce ts/ordersy A/l e kil

_embedded : {
payment : {
creditCard = { .o},

amount : {
currency : "EUR",
value : 4.2

}



{lianks o
1 celf { href : "../orders/4711" }}],

_embedded : {
order : {

items : [ {

¥l

location : "take-away",
price : 4.2,

status : "preparing"



Poll order

Use caching
—Tag / If-None-Match

Bl



{ _1links : [
wselts s {ohrer @ N/ orderis/ 4711 e bl

{ receilpt { href : "../orders/4711/receipt" }}],

_embedded : {
order : {

items : [ {

Pl

location : "take-away",
price: ;- 4.2y

status : "payment expected"



AcCcCess recelpt

—ollow receipt link

$ links.receipt.href

GET /orders/4711/receilpt



{ _1links : [
1 Selt v hred @ L orders /471 e bl

@ reCcelph e Lty oY dersy Ay Ll rece 1D U]

_embedded : {
order : {

items : [ {

o 10

location : "take-away",
price i 4.2y

status : "payment expected"



Coniclllee eroer

—ollow receipt link

$ links.receipt.href

DELETE /orders/4711/recelpt




Implementation
ASPEeCTtS



Hypermedia VS.
Java Frameworks



Spring MVC JAX-RS
HTTP Methods v v
URI Mapping V/ V/
Content v | Vv

negotiation

Hypermedia
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wloklRe EEATE QNS

Representation models

LinkBuilder API

Representation enrichment

http://bit.ly/spring-hateoas


http://bit.ly/spring-hateoas

DEMO



SOC RESTBEUECKS



S RESTBUKS

Sample implementation
Using Spring technologies
http://bit.ly/spring-restbucks


http://bit.ly/spring-restbucks

Orders Payment

Spring Data | MEIIE]
o | .
i RESH - implementation
. MEIIEE]
Service =

implementation

Repository w Spring Data | Spring Data




DEMO



APl does?



Services for a Changing World

RESTtul

Leonard Richardson,

O’REILLY" Mike Amundsen & Sam Ruby




How does the client make
sense of all this?



Profiles



Profile

Polints to resources o

N @SI016

escri

semantics witni

0INg additional

3l [l

edla type



@ uries



(HAL) Curies



el dlkinks? el

fialse Lt det href N ana bty
{ "restbucks:cancel" : { "href" : .. } },
{ "restbucks: update ey { Thref - ete. } } ’

{ "curies"
{ "name" : "restbucks",

"href" : "../rels/{rel}"
"templated" : true

¥
g

¥

Docs for update are at: .../rels/update



alps.10



alps.10
Application Level Profile Semantics

Describe state transitions and payloads

Media type agnostic

Repository with pre-defined docs

application/alps+(json|xml)



DEMO



Miscellaneous

Spring MVC integration testing
REST Shell




Thank you!



Resources



Code

Spring HATEOAS Sample
SPlke RESHBUGKS
Skl Balkel XESi
Sieidne mATEOAS

>

=S Sinel



https://github.com/olivergierke/spring-hateoas-sample
https://github.com/olivergierke/spring-restbucks
https://github.com/SpringSource/spring-data-rest
https://github.com/SpringSource/spring-hateoas
https://github.com/SpringSource/rest-shell

BOOKS

RESHE R =laeiice

REST Une RTTR

=S TTul WebServices Cookbook
RESTTul Web APIs

Spring Data



http://www.amazon.de/gp/product/0596805829/ref=as_li_qf_sp_asin_tl?ie=UTF8&camp=1638&creative=6742&creativeASIN=0596805829&linkCode=as2&tag=wwwolivergier-21
http://www.amazon.de/gp/product/3898647323/ref=as_li_tf_tl?ie=UTF8&camp=1638&creative=6742&creativeASIN=3898647323&linkCode=as2&tag=wwwolivergier-21
http://www.amazon.de/gp/product/B0043D2ESQ/ref=as_li_tf_tl?ie=UTF8&camp=1638&creative=6742&creativeASIN=B0043D2ESQ&linkCode=as2&tag=wwwolivergier-21
http://shop.oreilly.com/product/0636920028468.do
http://www.amazon.de/gp/product/B009PSWJHA/ref=as_li_tf_tl?ie=UTF8&camp=1638&creative=6742&creativeASIN=B009PSWJHA&linkCode=as2&tag=wwwolivergier-21

\Videos

Hypermedia APls - Jon Moore
Hypermedia APIls with Spring


https://vimeo.com/20781278
https://vimeo.com/53214577

