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1. Motivation: A short history of Web Services
2. Comparing REST vs. SOAP/WS-*

3. Architectural Decision Modeling

4. Conceptual Comparison

5. Technology Comparison
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. How to measure the “complexity” of WS-*
or the “simplicity” of REST?

/. Conclusion: Making the right Architectural
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ezt wmeive Ao tectural Decisions
« Architectural decisions Architectural Decision:
capture the main design Communication Protocol
Issues and the rationale
behind a chosen technical Architecture Alternatives:
solution 1. TCP
e The choice between REST 2. SMTP
vs. WS-* is an important 3. HTTP
architectural decision for 4. MQ
integration projects 5. BEEP
* Architectural decisions 6. CORBA IIOP
affect one another 7
Rationale
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Table 2: Conceptual Comparison Summary
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Architectural Decision and AAs REST WS-* Architectural Decision and AAs | REST WS-#
Integration Style TAA 7 AAs Transport Protocol 1AA  >7 AAs Transactions 1 AA 3 AAs
Shared Database HTTP v Ve Ws-Al, WS-BA *
File Transfer e [19) ) TERERE y
TCP 7 Do-it-yourself v
Remote Procedure Call v v e =
E SMTP v Service Composition 2 AAs 2 AAs
Messaging v IMS v WS-BPEL v
Contract Design 1 AA 2 AAs MQ v Mashups
Contract-first v BEEP Vi Do-it-yourself v
Contract-last v nop o Service Discovery 1 AAs 2 AAs
Contract-less v Payload Format =6 AAs 1 AA UDDI ¥,
= = - XML (SOAP) v v -it-yourself
Resource Identification 1 AA n/a XML :POX) v IDO Ilt ym"sc"_ p— 4 2
: tat ] / /
DU-lt-yOll]‘Seif ( XML (RSS} Wy mplementation lechnology |]li|/|'l) ]l'l‘la/lly
i JSON [10 v
URI Design Z2AA 6 e % Total Number of Decisions, AAs | 10, =17 10, =25
“Nice” URI scheme v MIME !
No URI scheme v T e T “Limited to only the verb POST
ervice entification & by =
Resource Interaction Semantics 2 AAs n/a ORI "3 7 (.(S)'I')Ill.";‘:":']er dsvelopment
L._J-REST (POST, GET only) v WS-Addressing v YWSDL 2.0
Hi-REST (4 verbs) ¥ Service Description 3AAs 2 AAs “Not standard
Resource Relationships 1 AA n/a Textual Documentation v ; o . 3 ,
Do-aonrelt 7 XML Schema (V) J Table 3: Technology Comparison Summary
- = WSDL v v
Data Representation/Modeling 1 AA 1 AA . L s
WADL [18] v Architectural Principle and Aspects | REST WS-*
XML Schema (v)! v T , 1 -
Do-it-voiireelf % Reliability . | AA AAs Protocol Layering yes yes
y HTTPR [38] (v) ) HTTP as application-level protocol v
Message Exchange Patterns 1 AA 2 AAs WS-Reliability _ v HTTP as transport-level protocol v
Request-Response v v I‘\]\’ij‘f“f‘b’eMessag"‘g :: Dealing with Heterogeneity ves  yes
One-Wa v AHve Browser W; v
: - : : Do-it-yourself v v EI\(:;V\i;ﬁe Elr? mputing Middleware v
Service Operations Enumeration n/a >3 AAs Sy — — nterprise Computing v
By functional domain K7 — = % L_r.mse (.o_upl!n_g, aspects covered yes,2  ves,3
By non-functional properties and QoS v WS-Securi v T ranlity Y
B oytratilsn ol ol e et Y -aecurty Location (Dynamic Late Binding) (v) v
y organizational criterion (versioning) Service Evolution:
Total Number of Decisions, AAs 8,10 5 =10 Uniform Interface v
XML Extensibility v v
“Optional Total Principles Supported 3 3

Table 1: Principles Comparison Summary
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21 Decisions and 64 alternatives —

Classified by level of abstraction:
~+ 3 Architectural Principles
9 Conceptual Decisions —=
- 9 Technology-level Decisions

summary

Decisions help us to measure the
complexity implied by the choice of | —
REST or WS-*

A JYITIPOSIUIT LVUUG, AlTISLErudlri
©2008 Cesare Pautasso

Table 2: Conceptual Comparison Summary Table 1: Principles Comparison Summary



|?rifi‘r‘fn’?t?che Architectural Principles

1

2
3

7.10.2008

. Protocol Layering

* HTTP = Application-level Protocol (REST)

e HTTP = Transport-level Protocol
. Dealing with Heterogeneity
. Loose Coupling
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wmice  RESTful Web Service Example

(Web

HTTP Client

Web Server Database

Browser)

GET /book?ISBN=222

<

>

POST /order

>

SELECT *
FROM books
WHERE isbn=222 —»

INSERT

PUT /order/612

901 Location: /order/612

>

INTO orders [ *]

UPDATE orders

7.10.2008

WHERE id=612 |,

SOA Symposium 2008, Amsterdam
©2008 Cesare Pautasso

18



e fee - Big Web Service Example

Svizzera informatiche
italiana

(from REST perspective)

HTTP Client Web Server

Web Service

Implementation

(Stub Object)

POST /soap/endpoint

POST /soap/endpoint

>

POST /soap/endpoint

>

return getBook(222)

return new Order()

>

order.setCustomer(x)
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e | Protocol Layering
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e “The Web is the universe of globally * “The Web is the universal (tunneling)
accessible information” transport for messages”
(Tim Berners Lee) — Applications get a chance to
— Applications should publish their interact but they remain
data on the Web (through URI) “outside of the Web”
POX || RSS || JSON SOAP (WS-%*)
HTTP
SMTP MQ...
posT | | MQ
Resource URI Endpoint URI
Application Application
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Dealing with Heterogeneity

* Web Applications
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Architectural Decision and AAs REST WS-*
Integration Style 1 AA 2 AAs
Shared Database

File Transter

Remote Procedure Call v v
Messaging v
Contract Design L1 AA 2 AAs

Contract-first Note: this table v
Contract-last will scroll up v
Contract-less during the talk

Resource Identification ) <A n/a
Do-it-yourself L v

URI Design 2 AA n/a




| Technology Comparison

Architectural Decision and AAs REST WS-*

Transport Protocol

1 AA >7 AAs

HTTP \/ /a
waka [13] (\/)b

TCP 7
SMTP 7
JMS Nofe: this table v
MQ dwzl.l Scrzll ugl?k 7
BEEP uring tne ta v
I[TIOP 7
Payload Format >6 AAs T AA
XML (SOAP) 7 7
XML (POX) 7
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e fwemiee NMeasuring Complexity

e Architectural Decisions give a
quantitative measure of the complexity
of an architectural design space:
— Total number of decisions
- For each decision, number of alternative options
- For each alternative option, estimate the effort

REST WS-*
Decisions 17 14
Alternatives 27 35

4 4

Decisions with / or more alternative options
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Measuring Complexity

REST WS-*
Decisions 5 12
Alternatives 16 32

A

Decisions with more than 1 alternative options

REST WS-*
Decisions 17 14
Alternatives 27 35

4

4

Decisions with / or more alternative options
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= e M@@suring Complexity

REST WS-*
Decisions 5 12
Alternatives 16 32

A

Decisions with more than 1 alternative options

e URI Design
e Resource Interaction Semantics

e Payload Format
e Service Description
e Service Composition

26
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e fwemiee NMeasuring Complexity
REST WS-*
Decisions 5 12
Alternatives 16 32

A

Decisions with more than 1 alternative options

REST

WS-*

Decisions

12

2

Decisions with only I alternative option
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 Payload Format
 Data Representation Modeling

REST WS-*
Decisions 12 2

Decisions with only I alternative option
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e M@@suring Effort

REST WS-*
Do-it-yourself 3] 0,
Alternatives
T
Decisions with only do-it-yourself alternatives
REST WS-*
Decisions 12 2

Decisions with only I alternative option
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REST WS-*

Do-it-yourself 3] 0,
Alternatives

i

Decisions with only do-it-yourself alternatives

e Resource ldentification
e Resource Relationship

e Reliability
e Transactions

e Service Discovery
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Architectural Decision and AAs REST WS-#
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Integration Style 1AAT Transport Protocol i Transactions
Shared Database E HTTP v 7 WS-AT, WS-BA
File Transfer waka [13] vy WS-CAF

TCP Do-it-yourself
Remote Procedure Call , = =
Messapin SMTP Service Composition

gmg IMS WS-BPEL

Contract Design MQ Mashups
Contract-first BEEP Do-it-yourself
Contract-last 110P Service Discovery
Contract-less Payload Format UDDI

XML (SOAP wits 3
Resource Identification XML :POX] ) :)0 llt W“me"‘ —

- o - .
DU-lt-yOLll‘St‘:lf XML (RSS] mplementation lechnology I]'lil]y ]l'l‘lﬂ/lly
i JSON[10 —
URDEeslgn e Total Number of Decisions, AAs | 10, 517 10, 525
“Nice” URI scheme MIME
No URI scheme e “Limited to only the verb POST
ervice Identification bay: ;

Resource Interaction Semantics ORI (_?)t;)llli (1)1::1er development
Lo-REST (POST, GET only) WS-Addressing “WSDL 2.0

Hi-REST (4 verbs)

Resource Relationships
Do-it-yourself

Service Description

Textual Documentation
XML Schema

“Not standard

Table 3: Technology Comparison Summary

Data R tation/Modeli e
X:d?_ Si}::ﬁ?:n atlon ™ oceing WA-DL-[.IS] Architectural Principle and Aspects | REST ~WS-*
Do-it-yourself Reliability _ " Protocol Layt'erin‘g yes yes

HTTPR [38] (v) HTTP as application-level protocol v
Message Exchange Patterns WS-Reliability v HTTP as transport-level protocol v
Request-Response WS-ReliableMessaging v Dealing with Heterogeneity yes  yes
One-Way [N)an_ve. o § Browser Wars v
Scrvice Operations Envmecation S :;:;;::}use e Emelpr(i:se: (‘o‘mputing Middlfewa;e — v .
By le]'lCtl()l'la]‘ domain _ TIPS —4,‘ lf::::em::g:::rgy aspects covere yes, 2 )e;-
By non-functional properties and QoS WS-Security Location (Dynamic Late Binding) (v) v
By organizational criterion (versioning) Servics Evolution:
Total Number of Decisions, AAs 8,10 5 =10 Uniform Interface v

XML Extensibility v v
“Optional Total Principles Supported 3 3
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e Architectural Decisions measure complexity implied
by alternative technologies

e REST simplicity = freedom from choice
— 5 decisions require to choose among 16 alternatives
- 12 decisions are already taken (but 5 are do-it-yourself)

o WS-* complexity = freedom of choice
- 12 decisions require to choose among 32 alternatives
- 2 decisions are already taken (SOAP, WSDL+XSD)

7.10.2008 SOA Symposium 2008, Amsterdam 32
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* You should focus on whatever solution gets the job
done and try to avoid being religious about any
specific architectures or technologies.

e WS-* has strengths and weaknesses and will be
highly suitable to some applications and positively
terrible for others. Likewise with REST.

 The decision of which to use depends entirely on the
application requirements and constraints.

* We hope this comparison will help you make the right
choice.
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