


$
00&

i+

$

(




*+’_
$ |
*+- 00 12 # %
x4 - , 1
. #45587
* L,

455=7!

$

%&

#3,% #45567

1/

I# 4558:

#H: #H< #3

Yo#







7!




2 #1*#32 # 1145577

" /0 (1< %#

- x &0 1/ %#A

Ry BTt f

C %#), 145587

* % D E$ B %
O #W H

< # 1145587

* 0 &/

OB #1#3 #+1145587

(
@! 1455=7!

1455=7
'l

N 3

(







UMIVERSITY OF CATIFORNIA, IRVINE

Architectural Styles and
the Design of Network-based Software Architectures

DISSEETATION
submitted i partial satisfaction of the requirements for the degree of
DOCTOER OF PHILOSOPHY
i Information and Computer Science
by

Eov Thomas Fielding

2000

Dissertation Comittes:
Protessor Richard M. Taylor, Chair
Frofessor Mark 5. Ackerman
Professor Dawnd 5. Eoszenblum




- O O O O




11 $
'S W&@ O

+>
$ %&

#*

0.

$

# $ %
#+ #H+>

#C

#+




%

$ W&
0
$ %8

4!

$




A ey
Rngeped
Aujaisiy
Ayiqesnay
UnBipuesy
TZIUGSNT)
fasuspg
Aipgenjons
Apduwisg
Aungzieog
Roueply

‘Uuopsd 4

=
=
&
T
z

Dearivation

Style

-+l

PF

UFF

++

++

-+l

FF

++

2454

s

L5
LCS
C55

CS5+LS

C5
CSS+%

LCS+C355

C358

+  H+ +H+ H

+

LCS$S8

C5

RS
RDA
WM
REV

C5

+H

+H

CS5+VM

+l

C5+VM

LCODCSSS LCESS+COD

coD

+H +H

++

+l

EEV+COD

WA

EEI

+l

+l

++

EBI+LCS

o2

CS5+CS
DO+LCS

++

BDO




&

+> _
<$ &

+>




1%+, 7(

CH" C $




rEPlLT_[_'Ed — : : ——__uniform interface
&S IR IR
@ 5 vm) U
E""'\—\_ ""-\-\.\_\_\_\_\_ o hh""—\— Hﬂ_"‘—\—__
s
on-demand stateless % simple
e visible
T T T,
Y ( css ) LCS ) cop )
<$_J \E55 ) \LCS \ P
reliable shamdj|j extensible resable
cacheable

L]
(f scalable ,— multi- — o
(oss y===(Losss s oonessd)—(rest)










model of

"Pt'“_"_":'l.f " il T _wdorm imerface
P o Raparaied T N ="
’ - - . =, r
[ RR 5 e : WM ) { U )
R e S {?. —— ot Mgt
afi- ik RLETF Pty -q"':'\' ; bl wmple
- e wntudbdy
~ . A Ty .
(L5 Loss ) oo )
e i'
H'H_.:rﬁd”r abyirrad rLlrr|||l|'°|'|r| Al
e, ¥
heahly L
i P e T - -
O e O e \AC00CH F—r( REST )

REST derivation tree

Matrix of styles vs
architectural properties

et YRR RITNNEE
i - ———model of ———

W

REST Design
Rationale

7

Text

L e e e e e e e e e e e e e e ==

model of —

# o $%
$

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
%




O v

1%47!

1*H7!

*+,_#




Legend

-

Abstract model

Concrete model

System

————rmodel of:

T e vl (B

REST process view

L e e e |

|
|
REST as a set of constraints |
|
|

odel of ————

REST as the set of all the
possible cofigurations of its
architectural elements

model of

!

Standard
WY
Architecture

rmodel of

Real WwWW

Architecture




I




|
|
: ClC3
|
|

Decision 1

[
[
: cic3
[
[

]
]
c1C5C6 | |
]
]
]

Decision 2

= ——vmodel of:

REST as a set of constraints

model of

REST as a seqguence of architectural decisions

& % % $

odel of ——

Standard
WY
Architecture

modea| of

Real WwWWy

Architecture




odel of

REST Influgnce Diagram

model of

nfﬂu..l:la_h_l____--" .-J_,-'"'JJ ri m% h e mnifnm mterface
T I . e T
F - -~ -, - =, - e "
{ RR ) { o3 (15 ) v ) C v )
e e _.x'\-\\ '\-\_\_\_\_-'\-_ e g B
e e
-nqh-rrwl n.lﬂu'l'i"nl '?"":-"x_ S mabile l !IW‘FI'M
B T [YREE
P, (ess ) \%1_.‘ 5 ) (_coo )
\H\Mnhﬁfi sy fmn!ﬂ'f[ rpuishly
|whruH:H}_ = =

__ scailably "= il - —— e
{otss e LSS sl LOODCSSS —={ REST )
 Sptalal M R T b S

REST derivation tree

-

2 = s
_—
T
=

SRIEERY

—a i} . ——————model of ——

REST Design
Rationale

Matrix of styles vs
architectural properties

model of

Text

madel of —




@
B t

lonshi i Utility Utility
Relationship Types Decision Chance .
(Effect] (Child)

Causal Relation
Chance Uility
(Cause) (Effect)

Definitional Relation

Decision Decision

Causal Relation

Temporal Relation

I'$




Decision Decision

e iEY
v

D} ecisEon

Style 7

$%




Utility
Simplicity
far Readers

Utility
Low-entry

barriers

Utility

Simplicity

Utility
Simplicity for

App.
Developers

Utility

Deal with anarchic
scalahility

Successful

WWWWWY
Architecture

Utility LHility Litility
Utility
Ceal with Be prepared Deal with inc.
Multiple Trust for change in and indep. Reliability
Boundaries requirements deployment

Scalability Security

Utility
Modifiability

Utility
Simplicity
far Authars

Performance

performance

et et

Efficiency

Customization

Evolvability Extensibility

Reusability




1 $




"+2/










11,/07!




| +.-/.,J




