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What is?

« MQ4CPP is a Message- * Supportof: .
Oriented Middleware (MOM) — Multithreading (pthread, Win

and implements the following Threaa)

: d _ Sockets (berkley , Win Sock2)
messaging paradigms. Cluster (failover, session

Direct/Indirect messaging (local) replication)
Unsolicited messaging (remote) Encription (Rijndael 128/256)

Request/Reply (remote) Compression
Conversation (remote) Service lookup (local/remote)

Broadcast (local/remote) Message routing

Publish/Subscribe . Tested platforms:

Store & Forward — Linux (x86, IA64) POSIX

Memory Channel — Windows (x86, I1A64) SDK
File Transfer

Distributed Lock Manager
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Object Request Broker Paradigm

Client Component Server Component

An operation invoked

on the object

reference here... ...is executed
by the server
object here.

An object reference,
defined in the stub code,
"marshals” the invocation
and passas it to the ORB.

A server-side object reference,
defined in the skeleton code,
‘“unmarshals” the invocation and
passes it to the server abject.
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Unsolicited Messaging
Paradigm

Unsolicited
Notification

L— Unsolicited

Motification
Request ....... -

) Unsolicited RE[JhI"
Msg Handler

D Unsolicited
Msg Handler

Send Unsnhmted —
Message
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Request/Reply Paradigm

Synchronous Request

Queue

Reply

Client gets reply """ <
Queue

Reguest |
Queue

Client can Asynchronous Request
continue

processing
other tasks ... REPIY

Client gets reply""""""" |

Queue
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Conversation Paradigm

Request Service

ii

Terminate Conversation

M————
Conversational Relationship between a

client and a specific server instance

Riccardo Pompeo — http://www.sixtyfourbit.org — mailto:riccardo.pompeo@sixtyfourbit.or



Publish & Subscribe Paradigm

Event Broker




Store & Forward paradigm

ient Server

1-Client Requests Enqueue 4-Fwd Server Calls Service 7-Client Requests Dequeue
2-E/D Server Writes Request 5-Service Sends Reply 8-E/D Server Reads Reply
3-Fwd 5Server reads Request 6-Fwd Server Writes Reply  9-E/D 5Server Returns Reply
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MQ4CPP logical architecture
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MQ4CPP networking architecture

Encript./Compr.

Encript./Compr.
—> Socket client

Multiplexer

— " Encript./Compr.

. TCP/IP
Irector
) ] = |

&
Routing

()
-
()
-
@)
(]
o)
(v
0
@
(]
=

+— Decr./Decompr.
N

*— Socket listener
Decr./Decompr.

Demultiplexer

Decr./Decompr.
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MQ4CPP high-perfomance
computing model




Pipelined architecture model

DB
#1 Partitioning #n

Resource manager

Cache memory Cache memory

\

SQL Inquiry
Anbu| TOS  €s=eeneens

Logger Mgr.
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Main class diagram

Thread Lin_ked
List

Remote
Router
\\ﬁZﬁ Logger

y | 0" M M
essage Registry <> N essage

Queue Queue

Decoupler
Local
Router

M .. Message Client
A ? J Observer <

ProxyFactory - Proxy

AN

Socket 3 Socket
Server Client

Server
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MQ4CPP threads decoupling

Thread #1 Thread #2
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Session management
class diagram

Property

Server

A

ful : List 0..
Statefu ’— Session ‘— Property <> A Proper’[y

Server
%

Client <]— I:{e|f|3_|licat’[ion
0S
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Encription & Compression
class diagram

Packet

Compression Message

\ Queue

Compression \O A/ Client

Observer

—
Encription /O Server

P A -

Rijndael Rijndael Server
128 256
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Direct messaging (example1.cpp)

1‘:schedule

Timer
+—0

O ‘Wakeup Po.sting u.sing

:‘Wakeup object pointer

| o

l MQHANDLE

2:postl

3:post 4:post
Message g g

Queue O—
:‘Wakeup

:MyClient :MyServer
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Deferred messaging

Possible infinite —
loop or thread - _
deadlock @—

1:invoke

[
»

:MyClient

‘ | 2:deferredPost
3:post

:Decoupler
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Broadcast (example2.cpp)

1‘:schedule

Timer 0 :MyServerA
:‘Wakeup
Q :‘Wakeup

l Q XS:post

2:postl
l MQHANDLE

4:broadcast

[

Message _ : > Message
Queue hlle Queue

J 6:post

Post using static
class member

:MyServerB
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Indirect messaging (example3.cpp)

1‘:schedule

Timer 0 :MyServerA
:‘Wakeup
@ :‘Wakeup

2:postl
l MQHANDLE

Message
Queue

Message
Queue

:MyClient

J 6:post

Post using object
handle

:MyServerB
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Local lookup (example4.cpp)

1‘:schedule

Post using
—0 local lookup

:‘Wakeup

Timer :MyServerA

Cf :‘Wakeup

2:postl
l MQHANDLE

3:post

Message g _ - Message
Queue o :MyClient Queue

:‘Wakeup

l 4:lookup J 8:post

MQHANDLE I
O

) S:lookup

Message
O— Queue
MQHANDLE

:Registry :MyServerB

Riccardo Pompeo — http://www.sixtyfourbit.org — mailto:riccardo.pompeo@sixtyfourbit.org




Remote lookup

16:post

_ : *  Message Message
:MyCl ;
yClient 5 Queue Queus {O—— MyServer

‘ 11 lookupAt

O
T15;p031 :IookupT ‘ lMQHANDLE

7. post
:Message ; ‘Message ‘Message { ; :Message
ProxyFactory Proxy Proxy ProxyFactory

8:Sendl l14:receive
2: 12:sendl l10:receive

13:

-Socket €""tttt 65: -Socket
Client . iuecap Socket Server

9:
Host#1 4:accept Host#2

3
4EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEED
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Unsolicited messaging
(exampleb.cp)

1:post
— *  Message

:MyClient Queue

2:post l

:Message
Proxy

3:send | ?

:Socket

llTl*

Hosti#1

:Message

/:post

—

Message _
Queus O—— MyServer

‘ T 6:post

Proxy

? l 5:receive

:Socket

Hosti#2
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Conversation (example6.cpp)

1:post
— *  Message

:MyClient Queue

4—

14:post
2:post l I13:pos
:Message
Proxy

3:send l?lmxec '

:Socket

/:post

—_—

{O—— MyServer

«—

8:post
9:post H T 6:post

Message
Queue

:Message
Proxy

. ):send l ? l S:receive

:Socket

Host#1

Host#2
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Reliable Request/Reply
(example7.cpp)

1:post
— *  Message

:Clien
e Queue

4+—

14:post

I 13:pos

:Message
Proxy

3:send l ? l 12:rec

:MyClient

11:

1

/:post

e —

Message
Queue

oo || |

:Message
Proxy

0:send l ? l S:receive

«—

8:post

6:post N

‘III.III

:Socket

Hosti#1

:Socket

IIEIIII}
4:

<H

:Server

O ﬁk l Service
CK

:MyServer

Host#2

Riccardo Pompeo — http://www.sixtyfourbit.org — mailto:riccardo.pompeo@sixtyfourbit.org




Session replication (example8.cpp)

Host #1 ] :Stateful
' Server

Session

replication : Host #3

:Stateful
Server
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Failover & session replication
(example8.cpp)

Host #1

Session

replication :  Host #3

:Stateful
Server
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Publish/Subscribe (example9.cpp)

D Message :Message Message
Observer Queue Proxy _,  Queue

A 4:broadcast
% zpublish l 2:broadcast E

_ : :Message _ .
e Registry Proxy :Registry

3:post
<le:pos’[ ? l S:post

:MyServer :MyServer

Hosti#1 Host#2
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Store & Forward (example10.cpp)

d:post
— " Message

:MyClient — :Client Queue

:MyServer
11:post

%7 l1:post 4:sendT$ <AC_KQ 6:post l T102post ACKCf 8: Tservice

7iTX
:Message :Message ‘Message =***% :Message

Storer Forwarder Proxy ~ <=s=:  Proxy

12:remove 9:Rx

2:store\A v :
L 3:scan

Host#1 Hosti#2
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Properties (example11.cpp)

, Serialization/Deserializati
:Client :Server

ﬁk rsistence Zﬁ

:MyClient Ej» :MyServer

? — :StringProperty

:ListProperty <>+ :LongIntProperty — :StringProperty

—  ListProperty <>—

__ :StringProperty
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MemoryChannel (example12.cpp)

Hosti#1

:Client

7

:Memory
Channel
Client

7

:MyClient
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II*

:Server

T

:Memory
Channel
Server

7

:MyServer

Host#2




LockManager (example13.cpp)

:Client === -Server

T T

:Lock :Lock
Manager Manager
Client Server

% HEEE
. X
:MyClient

Host#1 . _ Host#2
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FileTransfer (mqftp.cpp)

:Client

T

‘File
Transfer
Client

IIII*

:Server

T

File
Transfer
Server

Hosti#1
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Peer to peer (peer.cpp)

Message

2:send ProxyFactory

:ThreadA _—_ -

O—_,
| i
1:store \ Y

| \ 4-send ‘ThreadB

Datafrege%
ThreadC — broadcast

‘ThreadD

Hosti#1 Host#2
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Remote routing

Remote
3:post T ‘ Routing ‘ | 4:post

:Message :Message ; :Message
Proxy ProxyFactory Proxy
Host#2 A .
2: : : 5:

v

:Message :Message ; :Message
Proxy ProxyFactory Proxy

1:postT ‘ ‘ l 6:post

:MyClient :MyServer

Host#3
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Local routing

Local
3:postT ‘ Routing ‘ | 4:post

:Message :Message
Proxy ProxyFactory

Host#2 A

2:;

:MyServer

:Message
Proxy

1:post”

:MyClient
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