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um
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But  First:
Three  Q

uestions

W
hat  D

o  You  D
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W
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o  You  Think  A
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W
hy  A
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ere?
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The  Big  Picture

H
TTP

&
  REST

Program
m
ing  Concepts

H
TTP  Toolkit

RESTfulA
pproach
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H
TTP  
is  a  

Protocol



H
TTP
is  an

A
pplication
Protocol





Large  N
etw

orks



H
eterogeneous  Clients



H
igh  Latency



U
nreliable  Connections



U
nstable  Content



REST



REST
is  a  
Style



REST
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A
rchitectural

Style





A
  Com

m
on  Interface



A
ddressability



M
essage  v.  M

etadata  



Support  for  Interm
ediaries



Code-­‐on-­‐D
em

and



REST  Concepts

Identify  Resources

Manipulate  Representations
Leverage    HypermediaU

se  Self-­‐D
escribing  M

sgs
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M
anipulate  Representations



U
se  Self-­‐D

escribing
M
essages



Leverage  H
yperm

edia
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H
TTP  Concepts

M
edia

Types

H
eaders

M
ethods

Status
Codes

U
RI



M
edia

Types
-­‐type]  is  the  m

essa
g
e

Classes  of  m
edia-­‐types

Free  form
  (text/plain)

W
ell-­‐form

ed  (application/xm
l,  application/json)

Validated  (application/atom
+xm

l)

(X)H
TM

L  is?

Custom
  Types

application/vnd.am
undsen.tasks+xm

l

-­‐type  is  the  in
terfa

ce



H
TTP  M

ethods

SafeRepeatable
w
/o  harm

Idem
potent

Repeatable
w
/  sam

e  results

G
ET

H
EA

D

O
PTIO

N
S

PU
T

D
ELETE

PO
ST

Lim
ited  set  of  m

ethods  =  w
ide  range  of  clients



Status  Codes

1xx

2xx

3xx

4xx

5xx



H
TTP  H

eaders

M
etadata  for  the  m

essage

Request  H
eaders  from

  the  client    A
ccept

Response  H
eaders

from
  the  server  H

ost

Entity  H
eaders  from

  everyone  Content-­‐M
D
5





U
RIs

There  is  an  unlim
ited  supply  of  U

RIs

Every
resource  as  a

t  lea
st  one  U

RI

Every  U
RI  has  o

n
ly  o

n
e
resource

U
RIs  are  opaque  to  the  client

O
ne  of  the  tw

o  intractable  
problem

s  in  program
m
ing
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H
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Toolkit



Program
m
ing  Tools

RequestD
ispatcher

U
RI  H

andler
M
im

e  Parser
Request  H

andler
Transform

er
H
TTP  client

Caching
A
uthentication



Request  D
ispatcher

A
ccepts  request  from

  client

Know
s  how

  to  route  it  to  the  proper  code

A
SP.N

ET  U
RL  Rew

riter

A
pache  rew

rite_m
od

ISA
PI_Rew

rite

D
eco

u
p
le  p

u
b
lic  U

R
I  fro

m
  yo

u
r  co

d
e!



U
RI  H

andler

U
nderstands  all  parts  of  the  U

RI
Schem

e  (h
ttp)

A
uthority

(w
w
w
.exa

m
p
le.o

rg)
Path  (/th

is/is/a
/fo

ld
er/a

n
d
/item

)
Q
uery    (?x=th

e_sp
o
t)

Fragm
ent  (#p

la
n
_
9)

H
t
t
p
C
o
n
t
e
x
t
.
R
e
q
u
e
s
t
.
U
r
l
.
*

R
eg

ex
co
m
es  in

  h
a
n
d
y  h

ere



Resource  H
andler

A
ccepts  incom

ing  request

Exam
ines  body  (w

hen  applicable)

H
andles  all  logic  and  storage  interactions

A
SP.N

ET  H
ttpH

andlers

A
SP.N

ET  Page

A
SP.N

ET  M
V
CM
o
st  in

terestin
g
  w
o
rk  is  d

o
n
e  h

ere



M
edia-­‐Type  Parser

Inspects  the  A
ccept  and  Content-­‐Type  headers

Can  negotiate  types  betw
een  client/server

M
i
m
e
P
a
r
s
e
r
.
c
s

G
n
a
rly  m

a
th
;  a

lrea
d
y  w

o
rked

  o
u
t



Transform
ation  Library

Converts  stored  data  into  response
U
ses  negotiated  m

edia-­‐types  as  a  guide
A
bstracts  storage  from

  representation
XSLT
Xquery
O
ther  tem

plating
libraries

Im
age  processing
Tig

h
t  b

in
d
in
g
  is  d

ea
th
  b
y  a

  th
o
u
sa
n
d
  cu

ts



H
TTP  Client

M
akes  requests

U
nderstands  responses

H
T
T
P
C
l
i
e
n
t
.
c
s



Caching  Library

Store/Retrieve  local  copies  of  responses

U
nderstands  H

TTP  rules  on  caching

O
ne  of  the  tw

o  intractable  problem
s  in  

C
a
c
h
e
S
e
r
v
i
c
e
.
c
s

R
ed

u
ce  B

a
n
d
w
id
th
,  In

crea
se  Sp

eed



A
uthentication  Library

Can  craft  valid  credentials  for  requests

U
nderstands  server  responses

Supports  w
ide  range  of  encryption/hashing

H
a
s
h
i
n
g
.
c
s
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RESTful
A
pproach



The  Five  D
s

1
.
D
escrib

e

2
.
D
efin

e

3
.
D
esig

n

4
.
D
eco

ra
te

5
.
D
efen

d



D
escribe  the  W

orkflow

W
hat  w

ork  has  to  get  done?

W
hat  data  w

ill  be  requested?  stored?

Typical  storyboards,  etc.

Sam
e  as  m

ost  any  other  style/m
edium



D
efine  the  Resources

Based  on  w
orkflow

,  w
hat  needs  to  be  exposed

Resources  are  *not*  records  or  pages!

U
sers,  Custom

ers,  O
rders,  Reports,  etc.

Consider  com
posite  resources,  too.



D
esign  the  Representations

W
hat  clients  w

ill  request  data?

W
hat  form

ats  (m
edia-­‐types)  w

ill  be  needed?

Representations  are  sen
tas  w

ell  as  req
u
ested

Sym
m
etry  is  not  required/desirable

Start  sim
ple,  add  m

ore  later

Sp
en

d
  m

o
st  o

f  yo
u
r  tim

e  h
ere



D
ecorate  w

ith  M
etadata

N
ow

  you  can  focus  on  details,  optim
izations

Caching  (ca
ch
e-­‐co

n
tro

l:  n
o
-­‐ca

ch
e)

Encoding  (co
n
ten

t-­‐en
co
d
in
g
:  g

zip)

Languages  (a
ccep

t-­‐la
n
g
u
a
g
es:en

,es)

Concurrency  (eta
g
,  la

st-­‐m
o
d
ified

-­‐d
a
te)



D
efend  w

ith  A
uthentication

W
hat  resources  need  to  be  restricted?

W
hat  H

TTP  m
ethods  need  to  be  controlled?

U
RI  +  M

ethod  +  U
ser  =  security  m

atrix

Consider  login-­‐form
  +  cookie  (all  on  the  client)

N
on-­‐brow

ser  clients  have  no  problem
s.
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Radical  Thinking
rep

resen
ta
tio

n
that  really  m

atters
N
ot  the  U

RI
N
ot  the  view

N
ot  the  business  logic

N
ot  the  stored  record

True  separation  of  concerns:
A
ddress  (U

RI)
Resource  (object  of  interest)
Processing  (biz  logic/flow

)
Representation  (via  m

edia  types)
Storage  (database,  file  system

,  etc.)



Sum
m
ary

Study
the  RFCs  (w

hadda
geek!)

Fill  out  your  H
TTP  program

m
ing  toolkit

Build  apps  w
/  H

TTP  in  a  REST-­‐fulstyle

Rinse  and  Repeat
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