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The	
  Mobile	
  Web	
  Server	
  Layer	
  
(Basic	
  Analysis	
  of	
  XML	
  and	
  JSON	
  Payloads)	
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   Difference  trend  with  210  elements	
  

2 4 8 16 32 64 128 256 512 1024

0.5
1

1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10

10.5
11

No.	
  of	
  Elements

Di
ffe
re
nc
e	
  i
n	
  
Pa
yl
oa
d	
  
(M
B)

 

 
3	
  bytes
8	
  bytes
13	
  bytes
18	
  bytes
23	
  bytes

The	
  Mobile	
  Web	
  Server	
  Layer	
  
(Basic	
  Analysis	
  of	
  XML	
  and	
  JSON	
  Payloads)	
  

JSONXML SS −

2 4 8 16 32

0.025

0.05

0.075

0.1

0.125

0.15

0.175

0.2

0.225

0.25

0.275

0.3

0.325

0.35

No.	
  of	
  Elements

Di
ffe
re
nc
e	
  i
n	
  
Pa
yl
oa
d	
  
(M
B)

 

 

3	
  bytes
8	
  bytes
13	
  bytes
18	
  bytes
23	
  bytes

>	
  0.325	
  	
  
MB	
  

≈	
  10.5	
  	
  
MB	
  

≈	
  0.5	
  	
  
MB	
  

<	
  0.025	
  	
  
MB	
  

JSON	
  results	
  in	
  less	
  data	
  transmission	
  as	
  number	
  of	
  elements	
  increase	
  
Lengthy	
  element	
  names	
  result	
  in	
  much	
  rapid	
  increase	
  is	
  payload	
  
JSON/REST	
  for	
  M2M	
  terminals	
  !	
  Less	
  computaIon	
  requirements	
  



12 ©	
  Fahad	
  Aijaz,	
  ComNets,	
  RWTH	
  Aachen	
  University	
  

Fa
ct
or
y	
  

In
st
an

ce
	
  

O
bs
er
ve
r	
  

MulI-­‐Interfaced	
  Mobile	
  Web	
  Services	
  

Mobile	
  Web	
  Server	
  Layer	
  

O
ffe

rs
	
  a
	
  W

eb
	
  S
er
vi
ce
	
  p
ro
vi
sio

ni
ng
	
  so

lu
-o

n	
  
th
ro
ug
h	
  
M
2M

	
  te
rm

in
al
s	
  

SoSware	
  ApplicaIon	
  Layer	
  

The	
  RTSP	
  OPTIONS	
  and	
  DESCRIBE	
  methods	
  are	
  exposed	
  as	
  synchronous	
  mobile	
  Web	
  Services	
  

The	
  RTSP	
  SETUP,	
  PLAY,	
  PAUSE	
  and	
  TEARDOWN	
  are	
  exposed	
  as	
  states	
  of	
  asynchronous	
  services	
  

MulImedia	
  Delivery	
  Strategy	
  !	
  RTP/UDP	
  

Integra-on	
  of	
  RTSP	
  and	
  RTP	
   Extended	
  RTSP	
  States	
  in	
  Asynchronous	
  Server	
  

MulImedia	
  Control	
  Strategy	
  !	
  RTSP/TCP	
  

Delivery	
  Resource	
  !	
  Asynchronous	
  Services	
   Control	
  Resource	
  !	
  Synchronous	
  and	
  Asynchronous	
  Services	
  

The	
  Mobile	
  Web	
  Server	
  Layer	
  
(MulImedia	
  Extensions	
  and	
  Topologies)	
  



13 ©	
  Fahad	
  Aijaz,	
  ComNets,	
  RWTH	
  Aachen	
  University	
  

Relayed	
  Delivery	
  and	
  Relayed	
  Control	
  

M
obile	
  W

eb	
  	
  
Server	
  Layer	
   M

ob
ile
	
  W

eb
	
  

Se
rv
er
	
  L
ay
er
	
  

RTP/UDP	
  

RTSP/TCP	
  

INTERNET	
  

CONTROL	
  
CHANNEL	
  

NAT/	
  
FIREWALL	
  

HOLE	
  
PUNCHING	
  

PRIVATE	
  IP/PORT	
  PRIVATE	
  IP/PORT	
  

NAT/	
  
FIREWALL	
  

HOLE	
  
PUNCHING	
  

RTP/UDP	
  

RTSP/REST	
  

TCP	
  TUNNEL	
  

Relays	
  Control	
  
Relays	
  MulImedia	
  

INTERMEDIATE	
  
ACCESS	
  GATEWAY	
  

KNOWN	
  PUBLIC	
  IP/PORT	
  

DELIVERY	
  
CHANNEL	
  

Sequence	
  of	
  events	
  during	
  the	
  interacIon	
  

Client	
   Server	
  

M
ul
-m

ed
ia
	
  D
el
iv
er
y	
  
St
ra
te
gy
	
  à

	
  R
TP
/U

DP
	
  

M
ul
-m

ed
ia
	
  C
on

tr
ol
	
  S
tr
at
eg
y	
  
à
	
  R
TS
P/
TC

P	
  
Sy
nc
hr
on

ou
s	
  a

nd
	
  A
sy
nc
hr
on

ou
s	
  S

er
ve
rs
	
  w
or
k	
  
to
ge
th
er
	
  

1	
   Server	
  establishes	
  a	
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  the	
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  TCP	
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   The	
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  to	
  IAG	
  !	
  IAG	
  relays	
  it	
  to	
  server	
  !	
  Service	
  Management	
  Process	
  

5	
   Server	
  indirectly	
  delivers	
  media	
  over	
  the	
  RTP/UDP	
  channel	
  that	
  is	
  relayed	
  by	
  the	
  IAG	
  

6	
   Client	
  may	
  send	
  RTSP	
  PAUSE,	
  TEARDOWN	
  via	
  IAG	
  !	
  Service	
  Management	
  Process	
  

Works	
  with	
  every	
  network	
  where	
  TCP/UDP	
  are	
  enabled!	
  

The	
  Mobile	
  Web	
  Server	
  Layer	
  
(MulImedia	
  Extensions	
  and	
  Topologies)	
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Service	
  Level	
  Agreements	
  Framework	
  

The	
  SLA	
  Framework	
  Layer	
  
(Conceptual	
  Overview)	
  

Agreement	
  
CreaIon	
  
(AC)	
  

Agreement	
  
EvaluaIon	
  

(AE)	
  

Agreement	
  Offer	
  
Life	
  Cycle	
  

Template	
  
Acquisition	
  
Life	
  Cycle	
  

Service	
  Invocation	
  
Life	
  Cycle	
   QoS	
  

Monitoring	
  
(QM)	
  

Disposal	
  
Monitoring	
  

(DM)	
  

Agreement	
  
Disposal	
  
Life	
  Cycle	
  

!	
  The	
  funcIons	
  of	
  the	
  SLA	
  architecture	
  are	
  classified	
  
	
  	
  	
  	
  	
  	
  into	
  4	
  disInct	
  life	
  cycles	
  

!	
  The	
  SLA	
  life	
  cycles	
  are	
  executed	
  based	
  on	
  the	
  	
  
	
  	
  	
  	
  	
  	
  incoming	
  mobile	
  Web	
  Service	
  requests	
  

!	
  The	
  SLA	
  negoIaIon	
  is	
  based	
  on	
  	
  
	
  	
  	
  	
  	
  	
  the	
  Web	
  Service	
  Agreement	
  	
  
	
  	
  	
  	
  	
  	
  standard	
  of	
  the	
  Open	
  Grid	
  	
  
	
  	
  	
  	
  	
  	
  Forum	
  
!	
  The	
  standard	
  is	
  	
  
	
  	
  	
  	
  	
  	
  opImized	
  to	
  define	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  the	
  SLA	
  messaging	
  
	
  	
  	
  	
  	
  	
  for	
  mobile	
  nodes	
  
!	
  The	
  SLA	
  framework	
  	
  
	
  	
  	
  	
  	
  	
  is	
  compaIble	
  with	
  
	
  	
  	
  	
  	
  	
  the	
  REST	
  and	
  SOAP	
  	
  
	
  	
  	
  	
  	
  	
  access	
  interfaces	
  

!	
  Protects	
  both,	
  the	
  	
  
	
  	
  	
  	
  	
  	
  synchronous	
  and	
  	
  
	
  	
  	
  	
  	
  	
  asynchronous	
  services	
  

4	
  LIFE	
  CYCLES	
  OF	
  THE	
  	
  
SLA	
  FRAMEWORK	
  

Extends	
  the	
  Mobile	
  Web	
  Server	
  Layer	
  

The	
  life	
  cycles	
  uIlize	
  the	
  properIes	
  of	
  the	
  Synchronous	
  and	
  Asynchronous	
  Servers	
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The	
  SLA	
  Framework	
  Layer	
  
(Life	
  Cycles)	
  

A) Reads	
  and	
  manipulates	
  the	
  template
B) Generates	
  a	
  UUID	
   for	
  the	
  client
C) Saves	
  a	
  copy	
  against	
  the	
  UUID

A) Associated	
  agreement	
  
template	
  with	
  validity

B) Must	
  be	
  used	
  before	
  expiry
C) Automated	
  deletion

Mobile	
  Server

--

FETCH	
  TEMPLATE
SYNCHRONOUS

MOBILE	
  WEB	
  SERVICE

MOBILE	
  WEB	
  SERVICE
CLIENTS

FETCH	
  TEMPLATE1

AGREEMENT	
  TEMPLATE 2
UUID	
  +	
  AGREEMENT	
  TEMPLATE

REST	
  REQUEST
http://xperia.comnets.de:9090/FetchTemplate

Stored	
  in	
  the	
  mobile	
  
host	
  or	
  the	
  cloud!

SLA

AC

--

MOBILE	
  WEB	
  SERVICE
HOST

SERVICE	
  PROVIDER’S
AGREEMENT	
  TEMPLATE

FT

PROTECTED
MOBILE	
  WEB	
  SERVICE

Template	
  AquisiIon	
  Life	
  Cycle	
  

Agreement	
  Offer	
  Life	
  Cycle	
  

Agreement	
  
CreaIon	
  
(AC)	
  

Agreement	
  
EvaluaIon	
  

(AE)	
  

Agreement	
  Offer	
  
Life	
  Cycle	
  

Agreement	
  
CreaIon	
  
(AC)	
  

Template	
  
Acquisition	
  
Life	
  Cycle	
  

1	
  

2	
  
A) Reads	
  the	
  agreement	
  terms
B) Prepares	
  an	
  agreement	
  offer
C) Sends	
  the	
  agreement	
  offer	
  as	
  

an	
  asynchronous	
  request

A) Verify	
  the	
  UUID	
   of	
  the	
  client
B) Notify	
  the	
  requesting	
  client
C) Transitions	
  to	
  the	
  evaluation	
  

phase	
  (if	
  verified)

MOBILE	
  WEB	
  SERVICE
CLIENTS

AGREEMENT	
  OFFER	
  +	
  UUID3

AGREEMENT	
  ACCEPT/REJECT 4
A) Evaluate	
  the	
  agreement	
  offer	
  against	
  

the	
  related	
  template
B) Accept	
  or	
  reject	
  the	
  agreement	
   offer
C) Save	
  	
  a	
  copy	
  (if	
  accepted)	
  &	
  	
  notify	
  

the	
  client

AGREEMENT
OFFER

Mobile	
  Server

--

SLA

--

Offer
Evaluation

UUID
Verification

AC

AE

MOBILE	
  WEB	
  SERVICE
HOST

a)	
  Agreement	
  creation	
  phase	
  is	
  completed
b)	
  Agreement	
  evaluation	
  phase	
  is	
  started!

AGREEMENT
TEMPLATE

NOTIFICATION

PROTECTED
MOBILE	
  WEB	
  SERVICE

NEGOTIATED
AGREEMENT



16 ©	
  Fahad	
  Aijaz,	
  ComNets,	
  RWTH	
  Aachen	
  University	
  

The	
  SLA	
  Framework	
  Layer	
  
(Life	
  Cycles)	
  

A) Reads	
  and	
  manipulates	
  the	
  template
B) Generates	
  a	
  UUID	
   for	
  the	
  client
C) Saves	
  a	
  copy	
  against	
  the	
  UUID

A) Associated	
  agreement	
  
template	
  with	
  validity

B) Must	
  be	
  used	
  before	
  expiry
C) Automated	
  deletion

Mobile	
  Server

--

FETCH	
  TEMPLATE
SYNCHRONOUS

MOBILE	
  WEB	
  SERVICE

MOBILE	
  WEB	
  SERVICE
CLIENTS

FETCH	
  TEMPLATE1

AGREEMENT	
  TEMPLATE 2
UUID	
  +	
  AGREEMENT	
  TEMPLATE

REST	
  REQUEST
http://xperia.comnets.de:9090/FetchTemplate

Stored	
  in	
  the	
  mobile	
  
host	
  or	
  the	
  cloud!

SLA

AC

--

MOBILE	
  WEB	
  SERVICE
HOST

SERVICE	
  PROVIDER’S
AGREEMENT	
  TEMPLATE

FT

PROTECTED
MOBILE	
  WEB	
  SERVICE

Template	
  AquisiIon	
  Life	
  Cycle	
  

Agreement	
  Offer	
  Life	
  Cycle	
  

Agreement	
  
CreaIon	
  
(AC)	
  

Agreement	
  
EvaluaIon	
  

(AE)	
  

Agreement	
  Offer	
  
Life	
  Cycle	
  

Agreement	
  
CreaIon	
  
(AC)	
  

Template	
  
Acquisition	
  
Life	
  Cycle	
  

1	
  

2	
  
A) Reads	
  the	
  agreement	
  terms
B) Prepares	
  an	
  agreement	
  offer
C) Sends	
  the	
  agreement	
  offer	
  as	
  

an	
  asynchronous	
  request

A) Verify	
  the	
  UUID	
   of	
  the	
  client
B) Notify	
  the	
  requesting	
  client
C) Transitions	
  to	
  the	
  evaluation	
  

phase	
  (if	
  verified)

MOBILE	
  WEB	
  SERVICE
CLIENTS

AGREEMENT	
  OFFER	
  +	
  UUID3

AGREEMENT	
  ACCEPT/REJECT 4
A) Evaluate	
  the	
  agreement	
  offer	
  against	
  

the	
  related	
  template
B) Accept	
  or	
  reject	
  the	
  agreement	
   offer
C) Save	
  	
  a	
  copy	
  (if	
  accepted)	
  &	
  	
  notify	
  

the	
  client

AGREEMENT
OFFER

Mobile	
  Server

--

SLA

--

Offer
Evaluation

UUID
Verification

AC

AE

MOBILE	
  WEB	
  SERVICE
HOST

a)	
  Agreement	
  creation	
  phase	
  is	
  completed
b)	
  Agreement	
  evaluation	
  phase	
  is	
  started!

AGREEMENT
TEMPLATE

NOTIFICATION

PROTECTED
MOBILE	
  WEB	
  SERVICE

NEGOTIATED
AGREEMENT
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The	
  SLA	
  Framework	
  Layer	
  
(Life	
  Cycles)	
  

A) Service	
  provider	
  specifies	
  the	
  QoS	
  
handlers	
  during	
  deployment

B) Reads	
  the	
  service	
  settings
C) Starts	
  the	
  associated	
  QoS	
  handlers
D) QoS	
  handlers	
  monitors	
  and	
  reacts	
  

upon	
  QoS	
  violations

SERVICE	
  INVOCATION	
  +	
  UUID5

SERVICE	
  RESPONSE 6

A) Verify	
  and	
  evaluate	
  request	
  
against	
  the	
  negotiated	
  agreement

B) Verify	
  the	
  usage	
  limit	
  &	
  the	
  usage	
  
interval	
  (default)

C) Invoke	
  or	
  schedule	
  the	
  service
D) Initiate	
  the	
  QoS	
  monitoring

NOTIFICATION
For	
  asynchronous	
  services	
  

only!QoS	
  VIOLATIONS

MOBILE	
  WEB	
  SERVICE
CLIENTS

Mobile	
  Server

--

SLA

--

Evaluation

VerificationAE

MOBILE	
  WEB	
  SERVICE
HOST

QoS
Handlers

QM

Third-­‐party	
  QoS	
  
handlers	
  are	
  possible!

Service	
  InvocaIon	
  Life	
  Cycle	
  

Agreement	
  Disposal	
  Life	
  Cycle	
  

Agreement	
  
EvaluaIon	
  

(AE)	
  

Service	
  Invocation	
  
Life	
  Cycle	
   QoS	
  

Monitoring	
  
(QM)	
  

Disposal	
  
Monitoring	
  

(DM)	
  

Agreement	
  
Disposal	
  
Life	
  Cycle	
  

3	
  

4	
  
AGREEMENT	
  DISPOSAL	
  +	
  UUID3

DISPOSAL	
  RESPONSE 4
A) Offers	
  periodic	
  cleanup	
  cycles	
  in	
  automatic	
  disposal
B) Looks	
  for	
  the	
  expired	
  agreements	
   and	
  templates
C) Takes	
  the	
  agreement	
   validity	
  (end	
  date)	
  and	
  usage	
  limit	
  

as	
  the	
  expiration	
  criteria
D) Disposes	
  agreements,	
  templates	
  and	
  client	
  records	
  (e.q.	
  UUID)
E) Shared	
  process	
  for	
  all	
  agreements	
   and	
  templates

MOBILE	
  WEB	
  SERVICE
CLIENTS

Mobile	
  Server

--

SLA

--

Verification

MOBILE	
  WEB	
  SERVICE
HOST

Disposal

Explicit	
  disposal	
  requests	
  are	
  possible	
  only	
  from	
  the	
  
permitted	
  clients	
  through	
  the	
  client-­‐controlled	
  process.!

DM

Agreements	
  and	
  Agreement	
  
Templates	
  to	
  dispose!

Automatic	
  disposal	
  
is	
  a	
  default	
  process!

Settings



18 ©	
  Fahad	
  Aijaz,	
  ComNets,	
  RWTH	
  Aachen	
  University	
  

The	
  SLA	
  Framework	
  Layer	
  
(Life	
  Cycles)	
  

A) Service	
  provider	
  specifies	
  the	
  QoS	
  
handlers	
  during	
  deployment

B) Reads	
  the	
  service	
  settings
C) Starts	
  the	
  associated	
  QoS	
  handlers
D) QoS	
  handlers	
  monitors	
  and	
  reacts	
  

upon	
  QoS	
  violations

SERVICE	
  INVOCATION	
  +	
  UUID5

SERVICE	
  RESPONSE 6

A) Verify	
  and	
  evaluate	
  request	
  
against	
  the	
  negotiated	
  agreement

B) Verify	
  the	
  usage	
  limit	
  &	
  the	
  usage	
  
interval	
  (default)

C) Invoke	
  or	
  schedule	
  the	
  service
D) Initiate	
  the	
  QoS	
  monitoring

NOTIFICATION
For	
  asynchronous	
  services	
  

only!QoS	
  VIOLATIONS

MOBILE	
  WEB	
  SERVICE
CLIENTS

Mobile	
  Server

--

SLA

--

Evaluation

VerificationAE

MOBILE	
  WEB	
  SERVICE
HOST

QoS
Handlers

QM

Third-­‐party	
  QoS	
  
handlers	
  are	
  possible!

Service	
  InvocaIon	
  Life	
  Cycle	
  

Agreement	
  Disposal	
  Life	
  Cycle	
  

Agreement	
  
EvaluaIon	
  

(AE)	
  

Service	
  Invocation	
  
Life	
  Cycle	
   QoS	
  

Monitoring	
  
(QM)	
  

Disposal	
  
Monitoring	
  

(DM)	
  

Agreement	
  
Disposal	
  
Life	
  Cycle	
  

3	
  

4	
  
AGREEMENT	
  DISPOSAL	
  +	
  UUID3

DISPOSAL	
  RESPONSE 4
A) Offers	
  periodic	
  cleanup	
  cycles	
  in	
  automatic	
  disposal
B) Looks	
  for	
  the	
  expired	
  agreements	
   and	
  templates
C) Takes	
  the	
  agreement	
   validity	
  (end	
  date)	
  and	
  usage	
  limit	
  

as	
  the	
  expiration	
  criteria
D) Disposes	
  agreements,	
  templates	
  and	
  client	
  records	
  (e.q.	
  UUID)
E) Shared	
  process	
  for	
  all	
  agreements	
   and	
  templates

MOBILE	
  WEB	
  SERVICE
CLIENTS

Mobile	
  Server

--

SLA

--

Verification

MOBILE	
  WEB	
  SERVICE
HOST

Disposal

Explicit	
  disposal	
  requests	
  are	
  possible	
  only	
  from	
  the	
  
permitted	
  clients	
  through	
  the	
  client-­‐controlled	
  process.!

DM

Agreements	
  and	
  Agreement	
  
Templates	
  to	
  dispose!

Automatic	
  disposal	
  
is	
  a	
  default	
  process!

Settings
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Synchronous	
  Server	
   Asynchronous	
  Server	
  

Performance	
  Analysis	
  
(Service	
  CreaIon	
  Process)	
  

SERVER
1

Web	
  Service
Request

RESPONSE

2 3

4

56

PROCESSING READY RUNNING

Parse
Request	
  

Create	
  Service
Object

Invoke	
  Service
Method

Completed

Dispatch
ResultTerminate

SERVER
1

Web	
  Service
Request

RESPONSE

2

5

67

PROCESSING READY RUNNING

Parse
Request	
  

Create	
  Service
Object

Invoke	
  Service
Method

Completed

Dispatch
ResultTerminate

NOTIFY

4NotifyTerminate

WAITING

Invoke	
  Service
Method

Request
Timer

SERVER
1

Web	
  Service
Request

2
PROCESSING READY

Parse
Request	
  

Create	
  Service
Object

parse
d

obj
d

c
D

s
D

Until	
  the	
  service	
  	
  
object	
  is	
  created	
  ! Until	
  the	
  Service	
  Instance	
  

endpoint	
  is	
  created	
  !
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Asynchronous	
  SCP	
  with	
  SOAP	
   Synchronous	
  SCP	
  with	
  SOAP	
  

Performance	
  Analysis	
  
(Service	
  CreaIon	
  Process)	
  

<SOAP-­‐ENV:Envelope
…
xmlns:SOAP-­‐ENV=http://schemas.xmlsoap.org/soap/envelope/
xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing">	
  
<SOAP-­‐ENV:Header>
<wsa:To>	
  http://xperia.comnets.de	
  </wsa:To>
<wsa:Action>	
  soaprpc</wsa:Action>
<wsa:MessageId>ffb471ec-­‐194-­‐1cb37664-­‐125c53c2</wsa:MessageId>
<wsa:ReplyTo>
<wsa:Address>	
  http://schemas.xmlsoap.org/ws/.../role/anonymous	
  </wsa:Address>

</wsa:ReplyTo>
<as:FactoryEPR>http://xperia.comnets.de/factory</as:FactoryEPR>
</SOAP-­‐ENV:Header>
<SOAP-­‐ENV:Body	
  SOAP-­‐ENV:encodingStyle=http://schemas.xmlsoap.org/soap/encoding/>

<GPSLocation>	
  	
  
<ServiceType>Asynchronous</ServiceType>
<createInstanceRq	
  xmlns=""	
  xsi:type=":createInstanceRq">

<StartImmediately	
  xsi:type="xsd:boolean">true</StartImmediately>
<ObserverEPR	
  xsi:type="xsd:string">

http://tattoo.comnets.de/3466b6a-­‐0df-­‐5fe9ad
</ObserverEPR>
<Name	
  xsi:type="xsd:string">GPS	
  Location</Name>
<Subject	
  xsi:type="xsd:string">	
  Create	
  Service	
  Instance	
  </Subject>
<Description	
  xsi:type="xsd:string">	
  

Provides	
  GPS	
  coordinates	
  of	
  the	
  host	
  mobile
</Description>

<ContextData	
  xsi:type=“xsd:ContextData">
<!– user-­‐defined	
  input	
  XML	
  elements	
  -­‐-­‐>

</ContextData>

</createInstanceRq>
</GPSLocation>

</SOAP-­‐ENV:Body>
</SOAP-­‐ENV:Envelope>

st
e

in
e asynk

e
=

<SOAP-­‐ENV:Envelope
xmlns:xsi=http://www.w3.org/2001/XMLSchema-­‐instance
xmlns:xsd=http://www.w3.org/2001/XMLSchema
xmlns:SOAP-­‐ENC=http://schemas.xmlsoap.org/soap/encoding/
xmlns:SOAP-­‐ENV=http://schemas.xmlsoap.org/soap/envelope/>	
  
<SOAP-­‐ENV:Body SOAP-­‐ENV:encodingStyle=http://schemas.xmlsoap.org/soap/encoding/>

<echoServicexmlns="urn:Services"	
  id="o0"	
  SOAP-­‐ENC:root="1">
<ServiceTypexmlns=""	
  xsi:type="xsd:string">Synchronous</ServiceType>

<ContextData xmlns=""	
  xsi:type="xsd:ContextData">
<!-­‐-­‐ user-­‐defined	
  input	
  XML	
  elements	
  -­‐-­‐>

</ContextData>

</echoService>

</SOAP-­‐ENV:Body>
</SOAP-­‐ENV:Envelope>

st
e

in
e synk

e
=

( ) ( )

!!! "!!! #$

!!"!!#$

D

d

eeeX

syn
c

syn
parse

dDd objsynstinS
syn

soap

=

=

++++=

( ) ( )

!!! "!!! #$

!! "!! #$

D

d

eeeX

asyn
c

asyn
parse

dDd objasynstinS
asyn

soap

=

=

++++=
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Asynchronous	
  SCP	
  with	
  XML/REST	
   Synchronous	
  SCP	
  with	
  XML/REST	
  

Performance	
  Analysis	
  
(Service	
  CreaIon	
  Process)	
  

<createInstanceRq	
  xmlns=""	
  xsi:type=":createInstanceRq">
<StartImmediately	
  xsi:type="xsd:boolean">true</StartImmediately>
<Name	
  xsi:type="xsd:string">GPS	
  Location</Name>
<Subject	
  xsi:type="xsd:string">	
  Create	
  Service	
  Instance	
  </Subject>
<Description	
  xsi:type="xsd:string">	
  Provides	
  GPS	
  coordinates	
  of	
  the	
  host	
  mobile</Description>

<ContextData	
  xsi:type=“xsd:ContextData">
<!– user-­‐defined	
  input	
  XML	
  elements	
  -­‐-­‐>

</ContextData>

</createInstanceRq>

in
e asynk

e
=

HTTP	
  :	
  //	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  :	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  /	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  /	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  / /	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  /	
  IP PORT SERVICE METHOD ENDPOINTSTRATEGY OPERATION

Factory
GPSLocation Req-­‐Res CreateInstance

CoordinatesAsynchronous
Access	
  URL

echoStringSynchronous
Access	
  URL

<!-­‐-­‐ user-­‐defined	
  input	
  data	
  -­‐-­‐>
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Performance	
  Analysis	
  
(Service	
  CreaIon	
  Process)	
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M/D/1	
  evaluaIon	
  with	
  increasing	
  arrival	
  rate	
  

Mean	
  waiIng	
  Ime	
  with	
  XML/REST	
  at	
  this	
  arrival	
  rate	
  is	
  about	
  2%	
  of	
  the	
  one	
  with	
  SOAP	
  

≈	
  6	
  Imes	
  increase	
  in	
  serving	
  capacity	
  with	
  XML/REST	
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The	
  SoSware	
  ApplicaIon	
  Layer	
  
(MEDICARE	
  –	
  A	
  Context-­‐Aware	
  Health	
  Care	
  ApplicaIon)	
  

Light

VentilatorMonitor

Diagnostic

Body	
  Temperature
Blood	
  Pressure
Heart	
  Condition

Pulse	
  Signals
Movement

.....

Equipment

Device	
  Configuration
Mode	
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Performance	
  Monitor
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.....
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Light Condition
Room Temperature
Noise Detection
Presence
Door Status
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SPOT nodes with the MSP
(collector	
  nodes)

SPOT	
  Base	
  Station

Doctor’s
Computer

Heater

Door

Patient

Mobile	
  Web	
  Service	
  
Categories
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  Web	
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The	
  SoSware	
  ApplicaIon	
  Layer	
  
(Social	
  Network	
  in	
  Pocket	
  [SNiP]	
  –	
  A	
  privacy-­‐focused	
  social	
  network	
  concept)	
  

Locate	
  and	
  Track	
  Alice	
  View	
  Alice’s	
  picture	
  gallery	
  Live	
  Web-­‐to-­‐Mobile	
  Chat	
  Live	
  Web-­‐to-­‐Mobile	
  Games	
  Live	
  video	
  streaming	
  Leave	
  voice	
  messages	
  

Service	
  Access	
  Website	
  
SNiP-­‐Consumers	
  

…	
  and	
  more	
  

Disallowed	
  
SNiP-­‐Consumers	
  

She	
  has	
  taken	
  pictures,	
  	
  
recorded	
  videos	
  and	
  	
  
posted	
  comments	
  about	
  
many	
  wonderful	
  places	
  
during	
  her	
  Italian	
  tours	
  

ALICE,	
  a	
  SNiP	
  user	
  	
  
is	
  on	
  vacaIon	
  in	
  Italy	
  	
  

She	
  has	
  many	
  SNiP	
  services	
  on	
  her	
  mobile	
  	
  
phone,	
  such	
  as,	
  	
  loca.on,	
  gallery,	
  chat,	
  
games,	
  video,	
  voice	
  ...	
  

To	
  socialize	
  and	
  share	
  her	
  experience,	
  
Alice	
  allows	
  her	
  selected	
  friends	
  from	
  
her	
  phones	
  address	
  book	
  to	
  access	
  
her	
  SNiP	
  services	
  

Her	
  authorized	
  friends	
  directly	
  access	
  
her	
  private	
  data	
  stored	
  on	
  her	
  phone	
  
through	
  the	
  Service	
  Access	
  website	
  
to	
  interact	
  and	
  view	
  the	
  mobile	
  content	
  
that	
  Alice	
  has	
  provided	
  for	
  shared	
  use	
  

She	
  feels	
  saIsfied,	
  as	
  SNiP	
  allows	
  	
  
her	
  to	
  share	
  her	
  private	
  mobile	
  
content	
  without	
  posIng	
  it	
  to	
  any	
  
third-­‐party	
  server	
  –	
  PRIVACY!	
  

Alice	
  has	
  complete	
  control	
  right	
  on	
  	
  
her	
  phone	
  to	
  choose	
  who	
  can	
  access	
  
her	
  private	
  data	
  stored	
  on	
  the	
  phone	
  

Alice	
  feels	
  like	
  her	
  enIre	
  Social	
  
Network	
  is	
  in	
  her	
  pocket	
  

1

2

3

4

5

6

7

8

Access	
  denied
	
  

SNiP-­‐Provider	
  
	
  (MSP)	
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Conclusion	
  
ContribuIons	
  of	
  the	
  Research	
  

§  Novel	
  soSware	
  architecture	
  and	
  protocol	
  stack,	
  called	
  Mobile	
  Server	
  PlaNorm	
  
§  Offers	
  mulIple	
  exceuIon	
  models,	
  protocols	
  and	
  interacIon	
  strategies	
  
§  SoluIon	
  for	
  data	
  privacy,	
  remote	
  service	
  creaIon	
  and	
  management	
  on	
  mobile	
  terminals	
  

§  The	
  MSP	
  is	
  developed	
  and	
  evaluated	
  with	
  mulIple	
  access	
  interfaces	
  	
  
§  JSON/REST	
  	
  

§  most	
  suitable	
  for	
  M2M	
  terminals,	
  as	
  the	
  payload	
  increases	
  
§  XML/REST	
  	
  

§  increases	
  6.0	
  /	
  7.6	
  Imes	
  the	
  serving	
  capacity	
  of	
  Asynchronous	
  /	
  Synchronous	
  Server,	
  respecIvely	
  
§  The	
  established	
  hypotheses	
  are	
  verified	
  by	
  M/D/1	
  evaluaIons	
  

§  MulIple	
  service	
  execuIon	
  models	
  leads	
  to	
  new	
  architectural	
  extensions	
  
§  MulImedia	
  control	
  and	
  delivery	
  through	
  the	
  Mobile	
  Web	
  Server	
  layer	
  

§  SoluIon	
  to	
  bypass	
  network	
  constraints	
  
§  Contracts-­‐based	
  services	
  through	
  the	
  SLA	
  framework	
  layer	
  !	
  SoluIon	
  to	
  service	
  protecIon	
  on	
  terminals	
  

§  The	
  MSP	
  is	
  suitable	
  for	
  M2M	
  terminals	
  and	
  consumer	
  devices	
  
§  Social	
  Network	
  in	
  Pocket	
  (SNiP)	
  	
  !	
  SoluIon	
  to	
  data	
  privacy	
  issues	
  

§  The	
  MEDICARE	
  prototype	
  !	
  SoluIon	
  to	
  context-­‐aware	
  M2M	
  environments	
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End	
  of	
  Talk	
  

QuesIons?	
  

Thank	
  you	
  for	
  your	
  awenIon!	
  

The	
  Mobile	
  Server	
  PlaNorm	
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