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@ Motivation

REST API structure - RAML

RAMLeditor

* api.ram|

1 #%RAML 0.8

2 | — World Music API
3 title: World Music API

4 version: vl

5 baseUri: /songs

6» | schemas:«
37 » | resourceTypes:«
96 » | traits:e
120 ¥ | /songs:

Type: collection

Description N
121 type: { collection: { schema: song } } e
122 is: [ secured ] No description.
123 v /{songld}:
124 type: { member: { schema: song } } Parameters v B
125 is: [ secured ]
200
OK

SON SCHEMA

{ "$schema": "http://json-schema.org/draft-03/schema"”,

type": “"object",
I “description”: "The canonical song representation”,

RAML SPECIFICATION (4) RESTFUL ELEMENTS (7) “properties”: {

‘ "title": { "type": "string" },
_ displayName = securedBy _ge! pos’ sartist®s { “type"s “string® }
_uriparameters | baseUriParameters _delete .
A
X

REST API Structure
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@ Motivation

/pet

REST API structure- Swagger

Add a new pet to the store

[ TorF ] ©

Parameters
Parameter Value Description Parameter Type Data Type
body _ Pet object that needs to be  body el S e
" 0, added to the store
"category": {
"id": 0, {
"name": "string" "id": 0,
}’ n ",
"name": "doggie“, Ca‘FegO ry-: {
"photoUrls": I V. "id": o,
Parameter content type: application/json &) , "name": "string"
"name": "doggie",
"photoUrls": [
"string"
1,
"tagS": [
{

Response Messages

Click to set as parameter value

HTTP Status Code Reason Response Model Headers
405 Invalid input
Try it out!

REST API Structure
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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

UML Sequence diagram BPMN Choreography diagram RESTalk
. GET GET
client resourcel resource2
Eresourcel Eresourcez (GET /resourcel
request '

|
[
‘r— — —response — —

— — 303 See Other ‘
Client Client Location:i /resource2:

\
\
D parse & identify

relevant metadata

server @ GET{Jresoutces =
4

r st 200 0K
respinse LJ "'an See Other {200 oK L
M T T T T T TR e e e L

ocation:/resource2

REST API dynamics
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RESTalk

RESTalk

4 N\
Request
Response
Hyperlink URI :
L )

Client-Server
Interaction

Request ..
‘Hyperlink URI :

-

Response Response

J

Alternative LAlternativeJ

Alternative Server Responses

Flows

— Sequence flow
------ > Hyperlink flow

Gateways

<-|>Para11e1 AND gateway
®Exc1usive XOR gateway
<C>Inc1usive OR gateway

L RESTalk Constructs




RESTalk

Long-running Request

-RESTful Conversation Pattern Example-
-Visualized with RESTalk-

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

—

RESTalk Show-Case




RESTalk

Long-running Request

- Happy path -
Create job POST /job HTTP/1.1
HTTP/1.1 202 Accepted POST /job w
Location:  /job /42 262 Accented
Poll GET /job/42 HTTP/1.1 sesiiiene ekl

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 i/ W
200 OK||363 See Other
Location: /job/42/output,

N

RESTalk Show-Case
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RESTalk
Long-running Request
- Resending the request -
Create job POST /job HTTP/1.1
POST /job HTTP/1.1 ‘ POST /job

HTTP/1.1 202 Accepted
Location: /job /42

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

Poll GET /job /42 HTTP/1.1
HTTP/1.1 200 OK
GET /job /42 HTTP/1.1
( GET /3 < W
HTTP/1.1 303 See Other
Location: / job /42 / output ; |
Read results GET /job /42 /output HTTP/1.1 200 OK FO-% See Other J
Location:|/job/42/output;
HTTP/1.1 200 OK \

RESTalk Show-Case

12




RESTalk
Long-running Request
- Reading the results -
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

( GET /3 < W
HTTP/1.1 303 See Other
Location: / job /42 / output ; |
Read results GET /job /42 /output HTTP/1.1 200 OK FO-% See Other J
Location:|/job/42/output;

HTTP/1.1 200 OK \

GET /job /42 /output HTTP/1.1
HTTP/1.1 200 OK

RESTalk Show-Case 13 )




RESTalk

Long-running Request

- Deleting the output resource -

POST /job HTTP/1.1 ‘ POST /job

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

Create job 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

( GET i/ < W
HTTP/1.1 303 See Other
Location: / job /42 / output ; |
Read results GET /job /42 / output HTTP/1.1 200 OK FO-% See Other |
Location:|/job/42/output;

HTTP/1.1 200 OK \

GET /job /42 /output HTTP/1.1

HTTP/1.1 200 OK

Delete output

DELETE / job /42 / output HTTP/1.1

HTTP/1.1 200 OK

A

4

DELETE /30b/42/0utput

Lze@ oK

J

RESTalk Show-Case




RESTalk
Long-running Request
- Deleting the output 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

( GET i/ < W
HTTP/1.1 303 See Other
Location: / job /42 / output ; |
Delete output DELETE /job /42 /output HTTP/1.1 200 OK {303 See Other ‘
Location:|/job/42/output;

HTTP/1.1 200 OK

A 4

DELETE /30b/42/0utput

Lze@ 0K J

RESTalk Show-Case 15 )




RESTalk

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 o

(o s DoeteTe /job/a2 |

HTTP/1.1 303 See Other Lzoo oK J
Location: / job /42 / output ; /,g |

Delete output DELETE /job /42 /output HTTP/1.1 200 OK {303 See Other ‘ é

Location:;/job/42/output;

HTTP/1.1 200 OK \

Clean up DELETE /job /42 HTTP/1.1

HTTP/1.1 200 OK

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

RESTalk Show-Case




RESTalk

Long-running Request

- Deleting the job resource -

Create job POST /job HTTP/1.1

POST /job @

POST /job HTTP/1.1

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

200 OK

200 0K {303 See Other é

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

'

T(g
=X

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

RESTalk Show-Case
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RESTalk

Long-running Request
@

‘ POST /job @

X W:
1 (DELETE /job/42 |
Lzo@ oK J
200 OK||303 See Other ‘ é
Location: 3.,/,,j,F?P/f@,,/,,9,‘,{?9,‘{?3)
J
w5 <X <X
A A
| GET /job/42/output | DELETE /job/42/output,
Lz@o oK J tzee oK J
J

&
5

RESTalk Show-Case 18 )




RESTalk

Long-running Request

- Short happy path -

Y

‘ POST /job (}3

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

Poll 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

200 OK||303 See Other ‘

‘DELETE

/job/42.

LZO@ OK

1

v
GET |/job/42/output i

N E—

Lzeo oK

&
5

X

204 >

DELETE /job/42/output.

Pee oK

J

RESTalk Show-Case
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RESTalk

Long-running Request
@

‘ POST /job @

X W:
1 (DELETE /job/42 |
Lzo@ oK J
200 OK||303 See Other ‘ é
Location: 3.,/,,j,F?P/f@,,/,,9,‘,{?9,‘{?3)
J
w5 <X <X
A A
| GET /job/42/output | DELETE /job/42/output,
Lz@o oK J tzee oK J
J

&
5

RESTalk Show-Case 20 )




RESTalk

Long-running Request

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/1.1 200 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

Delete output

DELETE /job /42 /output HTTP/1.1

Delete job

HTTP/1.1 200 OK
DELETE /job /42 HTTP/1.1

HTTP/1.1 200 OK

- Long path -

‘ POST /job

200 OK

303 See Other ‘

‘DELETE?/job/AZi

LZO@ OK

N

\ 4

‘GETi/jOb/42/output @w

Lzeo oK

AN

%

&

DELETE /job/42/output,
Pee oK J

RESTalk Show-Case

21
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RESTalk Exploratory Survey

Approach: Agile DSML Design

Feedback

implementation

RESTalk Use

Survey

Experiment

Final Goal:
Increase acceptance and dissemination of RESTalk

g Motivation




RESTalk Exploratory Survey

Explorative Survey Goals

* Goal 1: Evaluate the need in (\ ~
industry for a domain specific \\\Q y @
language for modeling RESTful } |
conversations

* Goal 2: Evaluate the cognitive
characteristics of RESTalk

*Qualitative research technique => No statistical inference

—

Goals




RESTalk Exploratory Survey

Explorative Survey Design

English + German

7 question groups:

Welcome to the RESTful conversations survey. RESTful conversations are compex interactions between
client(s) and server(s). For more details on the conversation based approach for modeling RESTful APIs

*Please note that having in mind the exploratory goal of this survey, going back to the previous question is not an option in the same.

@ )100%

Usage of BPMN Choreography

Why did you decide to use BPMN Choreography?

Which constructs of BPMN Choreography do you appreciate the most and you find core for depicting RESTful
conversations?

Mainly open ended optional questions

demographic data

background on used
notations in practice

RESTalk’s intuitiveness

RESTalk vs. standard
BPMN Choreography

reading task

modeling task
RESTalk’s evaluation

Design

25 )




RESTalk Exploratory Survey

Respondents’ Demographic Data

35 respondents: — 10
- 74% industry N 9
- 26% academia e

20% -

Profile: 15% -
- IT consultants 10%
- SW quality engineers |,
- SW developers

i Developing APIs
K Using APIs

0%

- SW arChitECtS Uptol 1to3 3to5 5to7 more than
year years years years 7 years

-a CTO

- researchers

Motivation = Goals =» Design =



RESTalk Exploratory Survey

Used notations in practice

-38% of respondents-

90% -
80% -
70% -
60% -
50% -
40% -
30% -
20%
10% -

0%

85%
54%
31%
8%
UML Activity UML Sequence BPMN In-house Other
Diagram Diagram  |Choreography | developed standard
notation

Motivation & Goals = Design =

UNIFIED
MODELING
LANGUAGE

A




RESTalk Exploratory Survey

RESTalk’s intuitiveness
P,

N\

p
POST /resource
<empty>

201 Created

<content>

200 OK

Results

28




RESTalk Exploratory Survey

RESTalk’s intuitiveness

120%

100%

100%

80%

60%

40%

20%

0% -

Up tol year 1 to 3 years 3 to 5 years 5 to 7 years more than 7 years

~ By sending multiple POST requests multiple

i The goal of this RESTful conversation is creating a
resources are being created

new resource

POST /resource
<empty>

201 Created

& The client can send the POST request multiple times Lot ress “ The client knows the link to the created resource
PUT Jresource/ before the start of the conversation

<content>”

LK Average correct answers

Motivation = Goals = Design =




RESTalk Exploratory Survey

RESTalk vs. Standard BPMN Choreography

-41% of respondents-

Request

Response

Hyperlink Flo

Request
Hyperllnkl URI

Response|
4/*\ Timeout
X

Response

( ) Alternative

Response

Alternative
Response

Standard BPMN Choreography

,{&équest Response

Timeout
B

Client

Request
“|Hyperlinkl URI __,

Client

RESTalk

Server

]

“/Response
Hyperlinkl URI

Hyperlink2 URI

4

.{Eésponse

Server

Request
Egﬂ Hyperlink2 URI

Client
Server
TAlternative
Response
Client
—p
Server
Alternative
Response

Results
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RESTalk Exploratory Survey

=)\

-41% of respondents-

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

80%

20%

0%

60%

Concise

40%

0%

75%

3%13%

Expressive

Understandable

“ More
& Equally

- Less

Motivation = Goals = Design =

RESTalk vs. Standard BPMN Choreography




RESTalk Exploratory Survey

Reading task

-Long Running Request-

[ POST /job @Z)

‘ z\ : [ 200 OK J

200 0K t303 See Other

]

‘DELETE ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Lzoe oK J

Results

32




RESTalk Exploratory Survey

Reading task

-Long Running Request-

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

How many resources are created during this conversation 11%

The client must delete the job output resource after it reads it 56%

You can access the job output without having a link to the job itself 62%

What happens when you try to access the job resource while the job has not

72%
completed yet

The job resource can be deleted without deleting the job output resource 72%
The job output resource gets automatically deleted once the client has read it 77%
The client can decide to delete the job output resource only after it has read it 81%
When can you delete the job resource 83%

The client can read the job output multiple times 85%

Average 66% =—>73%

Correct answers by sector:
86% in academia and 68% in industry

Motivation & Goals = Design =



RESTalk Exploratory Survey

Modeling task

-CRUD operations on a resource-

O
v

‘oS'l' /coﬂ choa
Ay
qu crrabed

R ! fedackion /x
u_,_ﬂ“

4: a (—4/[» 5 / } QG—TJ/L“”‘C‘ o /K
W _

il_i_—’g» | i - fk bk s
ﬁ%/wm!
lm NOK 1
o
L Result 34)




RESTalk Exploratory Survey

RESTalk’s evaluation

Positive Sentiment

100% - 93%
90% - 83%
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0%

77%

Easily understandable Time efficient Concise

Would use RESTalk — 78%
Would prefer a tool — 69%

Motivation = Goals = Design =
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RESTalk Exploratory Survey

Explorative Survey Goals

* Goal 1: Evaluate the need in N
industry for a domain specific @ < @

language for modeling RESTful
conversations

* Goal 2: Evaluate the cognitive
characteristics of RESTalk

7

® |

—_—

*Qualitative research technique => No statistical inference

—

Goals

37)




Conclusions

Take away

-Goal 1: Evaluate the need in industry for a DSML-

38% already using some notation
78% willing to use RESTalk

= Further Existing Work =  Future Work




Conclusions

Take away
-Goal 2: Evaluate the cognitive characteristics of RESTalk-

Intuitiveness: ?

77% correct answers without prior RESTalk knowledge o |
Feedback: include the rationale behind server’s decisions at XOR
gateways

Closeness of mapping to the problem world:
61% found RESTalk more concise than what they are using
Feedback: make state transitions and looping limits explicit in RESTalk
Abstraction gradient:
83% found RESTalk easy or somewhat easy to understand
Feedback: use end events only after a DELETE method and make
dependencies among resources explicit

‘YN

L Take Aways 39 )




Conclusions

Further Existing Work
RESTalk Extension

~ roles T [ E}
To:
. ) ] | |Link:i Hyperlink URI:
- Response
State tranSItlonS : ;'_H_y_|:)_(_e_r_1_1_r_1_l<___QI_Q_I__g: Sending Email Activity
- asynch email interactions  rarticipn = S 2 ST st cuients

Roles ; A
Interaction With

- m u |ti pa rty Resource State Change

A. lvanchikj. RESTful Conversation with RESTalk —The Use Case
of Doodle-. In Proc. of ICWE. Springer, 2016

Reliable Creation Discovery Editing
SR S o= ; ;

5 5 g . c _ ° °
f . i
j} il = = = — F —— —4—
REST N LaNn S " 52 1N
d atter dnguage e | T St B '
POSTOnce  pOST-PUT  Long Running Manual = Editable Look Before
edirection esource u Lea

Exactly Request

http://restalk-patterns.org protected Resource

C. Pautasso, A. Ivanchikj, and S. Schreier. A Pattern Language 4’3 *’j
for RESTful Conversations. In Proc. Of EuroPLoP. ACM, 2016. I

Further Existing Work 4(b




Conclusions

Tool development:

- natural language

- graphical modeling
- code generation

Future Work

]

Feedback

implementation

. Survey ‘

RESTalk Use

Experiment

With statistical relevance

Applied:
on patterns
on real APIs

by practitioners

Future Work
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RESTalk

Response

Client-Server
Interaction

<-|>Para1le'l AND gateway

Response

Alternative Alternative
Response

Alternative Server Decisions

anclusive OR gateway

T oukpeomeysee

Explorative Survey Design

English + German

7 question groups:
E?é:”?uﬁﬂm"%m‘ﬁ - demographic data

background on used
notations in practice

RESTalk’s intuitiveness

W o e BN Gy
- RESTalk vs. standard
J BPMN Choreography
- reading task
- deling task
‘ J - RESTalk’s evaluation

Mainly open ended optional questions

T sevemoysiey

Approach: Agile DSML Design

-

Feedback
implementation RESTalk Use
. Survey I

Experiment

Final Goal:
Increase acceptance and dissemination of RESTalk




