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Letôs Watch TV
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For Some People TV is Like This
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In Reality Itôs More Like This
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How can we manage 
700 screens under 
severe resource 

constraints?

The Question Is é
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Agenda

ÅReactive Systems

ÅWhy Statecharts?

ÅStatecharts Mechanics

ÅState-oriented Programming
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Recording
iTV application trigger

Auto booking (series link) B- Mail icon

CA & Technical OSDs

Metadata updateReminders

Reactive Systems

All these events happen 

assynchronously

../../DevCon2008/StateCharts/Projector.exe
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Some Design Patterns   

Would Help



Confidential ©NDS Ltd 2009. All rights reserved.

Layers

<<layer>>

Presentation Services

<<layer>>

Application Logic

<<layer>>

Data Services

Not portable, not 

testable, e.g. 

WxPython

Not portable, not 

testable, e.g. SQL 

or DVB-SI

Portable and 

Testable, e.g.   Iso 

C++

Testability is the major design 

decision factor
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Model-View-Controller

<<layer>>

Application Logic

View Controller

Model

<<layer>>

Data Services

<<layer>>

Presentation Services

Banner

BannerWidget EventHandler

Channel, 

Program
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State-Driven Behavior

The number of buttons 
is limited

Interpretation depends 
on state
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Example: StandBy Button

VideoOn VideoOff

StandBy

StandBy
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Large Number of 
States (~500 in 
modern EPG)

Intellectual Control

Why Statecharts?

Lack of Intellectual 
Control

Poor Code Quality & 
Time To Market

Number of Possible 
Transitions = #of 

Events * #of 
States 2



Confidential ©NDS Ltd 2009. All rights reserved.

Statecharts

Statecharts 
Extensions for 

FSM

Nested States

OnEntry, OnExit

Guard, Choice

Parallel States

Deep and 
Shallow 
History
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Nested States

VideoOn

OnEntry: SwitchOn

OnExit: SwitchOff

NoWidget

ñ?ò

ñ?ò
BannerWidget

onEntry: ShowBanner

onExit: HideBanner

Tick [isTimeout]

VideoOff

StandBy

StandBy

To implement nested states 

correctly the Least 

Common Ancestor 

algorithm should be applied
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Statecharts Mechanism

Root

S1 S2 S3

S1.1 S1.2

S1.1.1

S1.1.2

S3.1 S3.2

S3.2.1

S3.2.2

S3.2.2.1

LCA Basics
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UML 2.0 Graphical Tools

ÅExpensive

ÅIntroduce Large Diagram<>Code Gap

ÅDrawing Process is Too Slow

State-Oriented Programming

Want to use UML 2.0 

statecharts formalism 

directly in code 
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EPG Tutorial



Program Title

16:35 ï18:06

Channel Name

17:00

Pg

Synopsis

Mute

Program description 

comes here
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How Can We Test 

Statecharts?

Use PyFIt
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Stand By
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StandBy Statechart

VideoOn

onEntry: SwitchOn

onExit: SwitchOff
VideoOff

StandBy

StandBy

ÅUse sample scenario to 

formulate requirements. 

ÅUse statecharts to specify 

a cost-effective solution
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import ProgramGuide as pg

from ViewFactoryStub import ViewFactoryStub as View

from DataFactoryStub import DataFactoryStub as DataAccess

from LocalSettingsFixture import LocalSettingsFixture

class NoWidget(object):

def GetType(self):

return "None"

class ProgramGuideTester(object):

_typeDict = {}

def __init__(self):

self.view = View()

self.data = DataAccess()

_typeDict["powerUp.types"] = [None]

def powerUp(self):

self.currentWidget = NoWidget()

self.guide         = pg.EventHandler(self.view, self.data)

self.guide.StartEvt()

_typeDict["widgetType.types"] = ["String"]

def widgetType(self):

return self.currentWidget.GetType()

PyFIT Fixture

Feeding Events to 

Controller
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_typeDict["PlayerStatus.types"] = ["$Row"]

def PlayerStatus(self):

return (

[self.view.player],

{ 

"Video" : "String",

"Audio" : "String"

}

)

_typeDict["LocalSettings.types"] = [None]

def LocalSettings(self):

return self.data.settings

_typeDict["currentChannel.types"] = ["Int"]

def currentChannel(self):

return self.data.tuner.currentChannel

_typeDict["standBy.types"] = [None]

def standBy(self):

self.guide.StandByEvt()

def __del__(self):

self.guide.ShutDown()        

PyFIT Fixture

Feeding Events to 

Controller

Special treatment 

of shut down
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#pragma once

namespace sc = boost::statechart;

namespace ProgramGuide

{

namespace View { struct Factory; }

namespace DataAccess { struct Factory; }
namespace Controller

{

struct VideoOn;

struct VideoOff;

struct EvStandBy  : sc::event< EvStandBy > {};

struct StateMachine : sc::state_machine< StateMachine, VideoOn >

{

StateMachine(View::Factory *v, DataAccess::Factory *d)

:pView_(v)

,pData_(d)

{}

void Start();

void TuneToDefault();

void VideoOn();

void VideoOff();

View::Factory *pView_;

DataAccess::Factory *pData_;

};

StateMachine.h
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struct VideoOn : sc::state< VideoOn, StateMachine >

{

VideoOn(my_context ctx)

:sc::state<VideoOn, StateMachine>(ctx)

{

context< StateMachine >().VideoOn();

}

~VideoOn()

{

context< StateMachine >().VideoOff();

}

typedef sc::transition< EvStandBy, VideoOff > reactions;

};

struct VideoOff : sc::simple_state< VideoOff, StateMachine >

{

typedef sc::transition< EvStandBy, VideoOn > reactions;

};

}

}

StateMachine.h

OnEntry

OnExit

Simple 

transition
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#include <stdafx.h>

#include "StateMachine.h"

namespace ProgramGuide

{

BMOCK_VOID_METHOD(Controller::StateMachine, Start,0,())

{

TuneToDefault();

initiate();

}

BMOCK_END

BMOCK_VOID_METHOD(Controller::StateMachine, TuneToDefault,0,())

{

const int ch = pData_->GetLocalSettings()->GetDefaultChannel();

pData_->GetTuner()->TuneTo(ch);

}

BMOCK_END

BMOCK_VOID_METHOD(Controller::StateMachine, VideoOn, 0, ())

{

pView_->GetPlayer()->SwitchOn();

}

BMOCK_END

BMOCK_VOID_METHOD(Controller::StateMachine, VideoOff, 0, ())

{

pView_->GetPlayer()->SwitchOff();

}

BMOCK_END

}

StateMachine.cpp
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#include <stdafx.h>

#include "EventHandler.h"

namespace ProgramGuide

{

using namespace Controller;

EventHandler::EventHandler(View::Factory *v, DataAccess::Factory *d)

:pStateMachine_(new StateMachine(v, d))

{}

void EventHandler::StartEvt()

{

pStateMachine_->Start();

}

void EventHandler::StandByEvt()

{

pStateMachine_->process_event( EvStandBy() );

}

void EventHandler::ShutDown()

{

pStateMachine_->terminate();

}

}

EventHandler.cpp
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Banner

How can we test it?



Confidential ©NDS Ltd 2009. All rights reserved.

Banner: State Machine
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How to deal with timer?

Any ideas?
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Hexagonal Architecture
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Banner State Machine

VideoOn

NoWidget

ñ?ò

ñ?ò
BannerWidget

onEntry: ShowBanner

onExit: HideBanner

Tick [isTimeout]




