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REST API structure - RAML

* api.raml|

#%RAML 0.8

title: World Music API
version: vl
baseUri:
schemas:«
resourceTypes:«
traits:e«
/songs:
type: { collection:
is: [ secured ]
/{songld}:
type: { member: {
is: [ secured ]

{ schema: song } }

schema: song } }

RAML SPECIFICATION (4)

_displayName = securedBy
_uriParameters = baseUriParameters

RESTFUL ELEMENTS (7)

RAMLeditor

World Music API

/songs

Type: collection

Description
No description.

Parameters Response

200

OK

JSON SCHEMA

{ "$schema": "http://json-schema.org/draft-03/schema"”,
"type": "object",
“description”: "The canonical song representation”,
"properties": {
"title": { "type": "string" )}
"artist": { "type": "string" }
}

"required": [ "title", "artist" )

&REST
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/pet

REST API

structure- Swagger

Add a new pet to the store

[ TorF ) ©

Response Messages
HTTP Status Code Reason

Parameters
Parameter Value Description Parameter Type Data Type
body _ Pet object that needs to be body Model Schema
"id": 0, added to the store
"category": {
"id": 0, {
"name": "string" "id": o,
}! n ",
"name": "doggie", ca1-:ego ry": {
"photoUrls": I zZ "id": o,
Parameter content type: application/json E X "name": "string"

"name": "doggie",
"photoUrls": [
"string"
]l
"tags": [
{

Click to set as parameter value

Response Model Headers
405 Invalid input
Try it out!
_REST > )
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UML Sequence diagram

client resourcel
| |

——request :
]'4 — — response. — — D :
[ I I
| I I
I I

I I

I

I

I

D parse & identify

relevant metadata |
|

1
request

- respénse ———————— L—]

REST APl dynamics

- Redirect -

GET /resource 1 HTTP/1.1

HTTP/1.1 303 See Other
Location: /resource?

GET /resource2 HTTP/1.1

HTTP/1.1 200 OK

BPMN Choreography diagram

resource2 GET GET
/|/resourcel /|/resource2

Client Client
Server Server
{303 See Other 1200 OK
Location:/resource?

BPMN Choreography
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f{ihitiating Message

Participant A

Choreography

BPMN Choreography

x{iﬁitiating Message

Task

Participant BJ

“|Response Message

X

Participant A

Choreography
Task

-0

Participant B

“/Respon

f{iﬁitia

Participant A

se Message

ting Message

Choreography _><::)
Task

Participant BJ

“/Response Message

® O X

Exclusive gateway

Inclusive gateway

Parallel gateway
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UML Sequence diagram

REST APl dynamics

- Redirect -

GET /resource 1 HTTP/1.1

HTTP/1.1 303 See Other
Location: /resource?

GET /resource2 HTTP/1.1

HTTP/1.1 200 OK

BPMN Choreography diagram

Our proposal

b

client resourcel resource2 GET GET
/|/resourcel /|/resource2 | GET /resourcel
EE— | 03 see over
[« — — response — — D | Client Client Location::/resource
| | | > , < )
| o | | l
™| parse & identity | l Server Server GET!/resource2 =
relevant metadata | | i S —
| | | 5 :
: request ! 200 OK
I fesponse- — — — — ——— lr] "'EGB See Other 1200 0K
r , Location:/resource2
8
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Extended BPMN Choreography

f[gequest
: 4 R
Client Request
>
Server Respgﬂf?mmm; ________________________
- Hyperlink URI
N Y
KaResponse
Hyperlink URI
Assumption:

ONE client — ONE server

Extended BPMN Choreography
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Long-running Request

-RESTful Conversation Example-

e.g.: http://docs.aws.amazon.com/amazonglacier/latest/dev/job-operations.html

—

Example Model

13
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Long-running Request

- Happy path -
Create job POST /job HTTP/1.1
HTTP/1.1 202 Accepted .
Location:  /job /42 ‘ POST /job w
Poll GET /job /42 HTTP/1.1 202 Accepted

Location:i/job/ﬁi

HTTP/1.1 200 OK

GET /job /42 HTTP/1.1

HTTP/1.1 303 See Other
Location: / job /42 / output

Read results

GET /job /42 /output HTTP/1.1

HTTP/1.1 200 OK

( GET /job/42 < }
v Z\ v
200 OK||303 See Other
Location: /job/42/output

1

14
Example Model ")
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Long-running Request

- Resending the request -

‘ POST /job

202 Accepted ..
Location:: /job/42 :

Create job POST /job HTTP/1.1
POST /job HTTP/1.1
HTTP/1.1 202 Accepted
Location: /job /42

Poll GET /job /42 HTTP/1.1

HTTP/1.1 200 OK

GET /job /42 HTTP/1.1

Read results

Location: / job /42 / output )\
X

HTTP/1.1 303 See Other ( GET Job/as = W
v

GET /job /42 /output HTTP/1.1

HTTP/1.1 200 OK Location: {/job/42/output

200 0K {303 See Other J

1

Example Model

15
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Long-running Request

- Reading the results -

Create job POST /job HTTP/1.1
POST /job HTTP/1.1
HTTP/1.1 202 Accepted
Location: /job /42

Poll GET /job /42 HTTP/1.1

HTTP/1.1 200 OK

GET /job /42 HTTP/1.1

HTTP/1.1 303 See Other
Location: / job /42 / output

Read results

GET /job /42 /output HTTP/1.1

HTTP/1.1 200 OK

GET /job /42 /output HTTP/1.1

HTTP/1.1 200 OK

‘ POST /job

202 Accepted ..
Location:: /job/42 :

&

T b/ <
v

200 0K {303 See Other

1

Location: /job/42/outputJ

- J

Example Model

16
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Long-running Request

- Deleting the output resource -

Create job POST /job HTTP/1.1

POST /job HTTP/1.1

‘ POST /job

HTTP/1.1 202 Accepted

202 A ted
Location: /job /42 ccepted .

Location:: /job/ﬁm%

Poll GET /job /42 HTTP/1.1

HTTP/1.1 200 OK

GET /job /42 HTTP/1.1

HTTP/1.1 303 See Other ( GET Job/as = W
Location: /job /42 [ output /t
X
Read results GET /job /42 /output HTTP/1.1 v v

HTTP/1.1 200 OK

200 0K {303 See Other

1

GET /job /42 /output HTTP/1.1

HTTP/1.1 200 OK

Delete output DELETE /job /42 /output HTTP/1.1

A 4

HTTP/1.1 200 OK DELETE /50b/42/output

| )

Lze@ 0K J

17
Example Model )
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Create job

Long-running Request

- Deleting the output resource -

POST /job HTTP/1.1

POST /job HTTP/1.1

HTTP/1.1
Location:

202 Accepted
/job /42

Poll

GET /job /42 HTTP/1.1

HTTP/1.1 200 OK

GET /job /42 HTTP/1.1

303 See Other
/ job /42 / output

HTTP/1.1
Location:

Delete output

DELETE /job /42 /output HTTP/1.1

HTTP/1.1 200 OK

‘ POST /job

202 Accepted ..
Location:: /job/42 :

&

T b/ <
v

200 0K {303 See Other

1

A 4

DELETE /50b/42/output

Lze@ 0K J

Example Model
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Long-running Request

- Deleting the job resource -

Create job POST /job HTTP/1.1

POST /job HTTP/1.1

‘ POST /job @

202 Accepted ..
Location:: /job/42 :

HTTP/1.1 202 Accepted
Location: /job /42

Poll GET /job /42 HTTP/1.1

HTTP/1.1 200 OK

—_—

GET /job /42 HTTP/1.1

A

DELETE | /job/42

200 OK J

'

Location: / job /42 / output )\
X

HTTP/1.1 303 See Other ( GET /job/42 =t W
v

Delete output DELETE /job /42 /output HTTP/1.1

HTTP/1.1 200 OK

200 OK||303 See Other é
Location::/job/42/output:

LI e
Clean up DELETE /job /42 HTTP/1.1

HTTP/1.1 200 OK

DELETE /50b/42/autput

- J

]
Lze@ 0K J

19
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Long-running Request

- Deleting the job resource -

Create job POST /job HTTP/1.1
POST /job HTTP/1.1

‘ POST /job @

202 Accepted ..
Location:: /job/42 :

HTTP/1.1 202 Accepted
Location: /job /42

Delete job DELETE /job /42 HTTP/1.1

HTTP/1.1 200 OK

X =X )+ —

DELETE | /job/42 ‘

'

/t 200 OK
X

200 0K {303 See Other é

,,,,,,,,,,,,,,,,,,,,,

T b/ <
v

T(g
=X

[DELETE /3ob/42/output
Lz 00 0K J

20
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Long-running Request

‘ POST /job (D)

X Ry
oo OELETE /job/iz
)\ tzoe 0K J
{ % 1
200 OK||303 See Other w
4;/
> x > x > x
A A
e ishsifovtpst o e jab/sa/ouur
Lz@e oK J Lzeo oK J
_J

&
5

21
Example Model ]
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L iIng R t
- Short happy path -
Create job POST /job HTTP/1.1
HTTP/1.1 202 Accepted .
Location:  /job /42 ‘ POST /Job &
Poll GET /job /42 HTTP/1.1 2028AceepLedi
Location: /job/42
HTTP/1.1 303 See Other
Location: / job /42 / output
Read results GET /job /42 /output HTTP/1.1
X =X <
HTTP/1.1 200 OK
( 1 oevere o2
)\ tzoe 0K J
X
v v
200 OK||363 See Other w
]
|
=X =X —<X
A A
v J
| GET /3ob/42/output 2| DELETE /job/42/output,
Lz@e oK J Lzeo oK J
JXK J
F Example Model 22)
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Long-running Request

‘ POST /job (D)

X Ry
oo OELETE /job/iz
)\ tzoe 0K J
{ % 1
200 OK||303 See Other w
4;/
> x > x > x
A A
e ishsifovtpst o e jab/sa/ouur
Lz@e oK J Lzeo oK J
_J

&
5

23
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Long-running Request

Create job POST /job HTTP/1.1 - Long unhappy path -

POST /job HTTP/1.1

HTTP/1.1 202 Accepted
Location: /job /42

‘ POST /job (0

Poll GET /job /42 HTTP/1.1

HTTP/1.1 200 OK

GET /job /42 HTTP/1.1

HTTP/1.1 200 OK

GET /job/42 HTTP/1.1 X >€(><

HTTP/1.1 303 See Other ( 1 DELETE /30b/42.
Location:  /job /42 /output
)\ tzoe oK J
{ % )
Read results GET /job /42 /output HTTP/1.1 é
200 OK | 303 See Other w
HTTP/1.1 200 OK

|

GET /job /42 /output HTTP/1.1

—X
X
X

HTTP/1.1 200 OK

4 J A
A 4

Delete output DELETE /job /42 /output HTTP/1.1

| GET /job/42/output a- DELETE /job/42/output,
HTTP/1.1 200 OK Lzee = J POO i J
Delete job DELETE /job /42 HTTP/1.1 /K

-

HTTP/1.1 200 OK Exg

24
Example Model ")
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Long-running Request

-BPMN Choreography-

) X <
vv_.-EELETE /job/42 _,EELETE /job/42/output
‘ Client
X NG 5
...._.EOST /job {200 ok H""@)o oK
X
,[EET /job/42/output
Client Egﬁ
Server . Client Client
4 GET b/42
GET 7300/ . ~<X
Egj Server Server
3[%62 Accepted =
Location: /job/42 lent
R o [ .
[200 OK
Server 303 See Other
Location: /job/42/output
Client
Server

EO o oK

25
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Long-running Request

-Extended BPMN Choreography-

CL

»
>

DELETE /job/42/output |
tzoe oK

Example Model
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Abstractions and Simplifications

Response
Hyperlink/ID

Response
iHyperlink/ID; irel=...

equest v
pHyperlink/10

i

Abstractions and Simplifications 27 )
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A

equest

Response

straction—S

Response

[Hyperlink/ID

erver Error Res

ponse

|R9599059,",,",””,",,

Response

[Hyperlink/ID; rel=...

'
»Hyperlink/ID

L Request v

O wpertznizn

Response

V.V.

Response

Abstractions and Simplifications
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Abstraction — Idempotent requests

v

Request
Hyperlink
quest
Hyperlink ‘ Restnse i
Response i
Request
> @ | Hyper’ ‘
Response .
Request )
: Request o ¥V
. >,Hy99runk{,,1,,'?,,,; :
quest Iy Response J tResponse }
’ ‘Hyperlink/ID |
Response Response é %
Abstractions and Simplifications 29
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Simplification — End events

v 0

Request i
Hyperlink Request
Hyperlink
Response \
‘H Response
- ) p]"H

Request
Hyperlink/ID

Request
L ‘ > Response .
LHyper’ iHyperlink/ID; jrel=...
Response
rel=...
Request )
PR Request vy
> Hyperlink/ID | iHyperlink/ID :
Response Response
Request VW (Request W ‘ ‘ i J

- Hyp i
Response J tResponse }

&

Abstractions and Simplifications 30
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Simplification - Hyperlinks

Request

Hyperlink

Response

iHyperlink/ID

=X

Request
(j> { Hyperlink/ID &

Response

Request

Response

&

(Request

‘ Response

&

Request

Hyperlink

Response

‘Hyperlink/ID

Request
{ Hyperlink/ID <~

(Request VW

{Response ‘

.

(Request }

‘Response ‘

5

Abstractions and Simplifications
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Simplifications and ab

quest
Hyperlink

L ® )

Response ‘

stractions summary
¥

{Request

Hyperlink

Response ‘

o

)

‘ Respon 5 xx

{ ‘Hyperlink/ID; rel=...

$

quest v

equest
fiyperlink/T0

———

VL

Response

-
&

Response }

o

Request

Request o
‘HyperTink/ID |

Response

Abstractions and Simplifications
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Future Work

* Survey
— Understandability
— Ease of use

= Fy * Conversation Patterns
| — Expressiveness
— Collection

— Reusability

33
Future work )
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- Redirect - § 200
Ll ation: 7306760 ‘ é
T % Y N N o
o _:( l o x
= ‘ a2 fstput o Jobi2/eutpn X —
Our proposal o o X X
¢ O -y
A = e
e 0 = i
303 See Other 200 ox x b
& %3 E=m e

Contribute to our research by filling in the survey!!!
http://restfulconversations.limequery.com/index.php/
215135/lang-en

Contact us at: C.pautasso@ieee.org
ana.ivanchikj@usi.ch silvia.schreier@innog.com
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