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“A: Using a black box framework...”
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Reliable

Flexible

EfficientThese slides show how object-oriented
OVOPS++ framework and design patterns
can help writing network protocol software.
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● conduit, pipe, …, something that is
used to transfer something suitable
from one side to another

● usually has two sides, some conduits
can have only one side (lid) or can
have multiple sides (junction)

● we use the names side A and side B
for the differenct sides conduits can
have

Side A

Conduit
Side B
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transporter

messenger
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Interface for Connecting
Conduits

● side A or side B of a conduit can be
connected to any other conduit

cl ass pf Condui t
    {
    publ i c:
    voi d connect ToA ( const  pf Condui t  &t hat _) ;
* )   voi d connect ToB ( const  pf Condui t  &t hat _) ;
    } ;

*) An adapter only supports A side and connect operation
on that side. A mux can have multiple conduits on B side.
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/ /  cr eat e t p4 and x25 pr ot ocol  i nst ances
pf Condui t  t p4 = … ;
pf Condui t  x25 = … ;

/ /  connect  pr ot ocol s t oget her
t p4. connect ToA ( x25) ;
x25. connect ToB ( t p4) ;

t p4

x25
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cl ass pf Condui t I mpl ement at i on
    {
    publ i c:
    voi d t oA ( pf Messenger  * messenger _) ;
* )   voi d t oB ( pf Messenger  * messenger _) ;
    } ;

*) An adapter only supports A side and send operation on
that side. A mux can have multiple conduits on B side.
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/ /  send SETUP messenger  i n q2931
/ /  pr ot ocol  i mpl ement at i on
/ /
voi d q2931Pr ot ocol  : :  sendSETUP ( voi d)
    {
    SETUP * messenger  = new SETUP;
    t oA ( messenger ) ;
    r et ur n;
    }
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Interface for Handling
Information Chunks

● … and for receiving an information chunk

● is available in a conduit handle

cl ass pf Condui t
    {
    publ i c:
    voi d accept  ( pf MessageTr anspor t er
                * t r anspor t er ) ;
    } ;

Î6ÏÑÐ�Ò:Ó�Ô�Õ:Ö�Ôv×pÒ�Ó�Ø/Ù

❚ ÚfÛ�ÜÞÝàßJá�â Úfãä Ý�å�á!Ý&ædçéèêå�ë�ì íïîðä î�ñ�ò�Ý�îJä óQå
ñô ã õ�óQã ë�ö<ö<ä å�ó�÷
❚ øfù�úÞûàüJý�þ øfÿ�� û���ý!û�����û	�
� �������ý(ý!û"ÿ��
❚ �������������������! #" ��$%�& '�%(*),+.-0/ 12�3 *�4(#5
❚ 6'7�8:9;7�<>=?<>@BA!C>7%DE@GF�H�I�=�J
❚ K�L M4M�N O%P�Q�R�OTSUO	V W�V%XZY	X\[0]0^B^`_?a'Xcb?d*eZf

gihkj�lkmonGp0q

protocol mux

adapter factory

pfProtocol pfState
pfMux

pfAdaptor
pfFactory
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pfVisitor
(a Visitor)

pfInstaller
pfMessage
Transporter

pfUnInstaller
...

pfMessenger
(a Command)

mtp3MessengersscopMessenger dss2Messenger
...

Further
subclassed
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a Conduit

A-side

B-side

a Messenger
(a Command)

A protocol message (primitive,
PDU or signal) is “objectified”
and modelled as an object of
pfMessenger class.
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a Conduit

A-side

B-side

pfMessage
Transporter

(a Visitor)

a Messenger
(a Command)

Messengers are separated from
conduits. pfMessageTransporter
is used to carry Messengers in
Conduit hierarchy.
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pfVisitor
(a Visitor)

pfInstaller
(a Visitor)

pfMessage
Transporter

(a Visitor)

pfUnInstaller
(a Visitor)

...

The pfVisitor class is further subclassed to
implement different kinds of visitors.
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pfConduit
(a Bridge)

a Conduit

Various conduits are accessed through pfConduit proxy.
pfConduit (Proxy, Smart Pointer) provides reference
counting to avoid problem with dangling pointers.
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A-side

B-side
pfFactory

pfAccessor

pfMux
(a Composite)

F
(a Prototype)

A
(a Strategy)

pfMux is used
to connect multiple
conduits (B-side) to
one conduit (A-side).
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a Prototype
(a Prototype)

pfFactory
(an Abstract Factory)

A-side

B-side

pfFactory is used to create
dynamically new conduits
for pfMux from the prototype.
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pfProtocol
(a Context)

A-side

B-side

a State
(a State)

pfProtocol is used
to implement the behaviour
of a protocol using
a state machine.

The state machine is
implemented using
a State Pattern.

ã.äoåkæ�ç0èTé

pfAdapter
(an Adapter)

A-side An pfAdapter
has one side
(A-side).

A pfAdapter conduit
is used for two purposes:
• implementing an application
programming interface
• implementing a device driver.
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pState
(a State)

pState1
(a State, a Singleton)

pState3pState2

pfState
(a State)

State machines
are implemented
using a State
Pattern.

States are made singletons using a Singleton Pattern.
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a Conduit
(an Observer)

A-side

a Timer
 Messenger

(a Command, a Visitor)

Timer
Task

(a Subject)

B-sideTimer
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cl ass pf Ti mer
    {
    publ i c:
    voi d set Ti meout  ( unsi gned l ong secs_,
                     unsi gned l ong usecs_ = 0) ;
    voi d st ar t  ( voi d) ;
    voi d st op ( voi d) ;
    pf Bool ean i sAct i ve ( voi d) ;
    } ;
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cl ass pf Ti mer
    {
    publ i c:
    voi d set Host  ( pf Condui t I mpl ement at i on
                 * host _) ;
    voi d set Messenger  ( pf Ti mer Messenger
                      * messenger _) ;
    } ;
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cl ass pf St or age
  {
  publ i c:
  voi d def i neI nt eger ( st r i ng name_) ;
  voi d set I nt eger ( st r i ng name,  pf Ul ong val ue) ;
  pf Ul ong get I nt eger ( st r i ng name) ;
  …
  } ;
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cl ass pf Ti mer s
  {
  publ i c:
  voi d def i neTi mer ( st r i ng name_,

                   pf Ti mer Messenger  * messenger _,

                   pf Ul ong t i meout _i n_msec ) ;
  voi d st ar t Ti mer ( st r i ng name_) ;
  voi d st opTi mer ( st r i ng name_) ;
  } ;
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/ /  cr eat e pr ot ocol  i mpl ement at i on
/ /
pf Condui t  q2931Pr ot ocol
    : :  cr eat eQ2931Pr ot ocol ( voi d)
    {
    pf Condui t  r esul t ( new q2931Pr ot ocol ) ;
    r et ur n r esul t ;
    }
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An example of object instances in ATM protocol
software (three links, point-to-point connections).
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