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Tutorial Overview T/ SELEX

 The SDR-concept introduces challenging design issues in the
definition of the portable SW Components

« The SCA specification provides the framework needed in order to
enable the portability of Waveform applications among several
Platform implementations.

* This tutorial provides an overview on how the WF Portability
concepts may be extended in order to enable a better Reusability
design and implementation of SW Components.

» The industrial experience of the last years in this field has identified
some design key-points that may be applied in order to reduce the
effort in adapting Waveforms and Platforms on different
environments
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Tutorial Workflow T/ SELEX

« SW Components as Reusable Products

* Introduction of a specific Case Study
» Description of the SCA FileSystem Framework Model
 Identification of Platforms Profiles
» Analysis of the Components Features
» Allocation of Component Features to PTF Profiles

« Examples of Design & Implementation issues
* Read-only FileSystem implementation
* FileSystem Backend Support
* FileManager Connectivity Support
* FileSystem Security Extension

* Domain Anatomy of a SW Component
» Conclusions
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SW Components as Reusable Products /seLex

* In terms of Reusability, a SW Component may be considered as a
standalone product.

« SW Components may be implemented in different forms, such as:
» Libraries
« WEF Resources or PTF Devices/Services
 Distributed Services
« Stand-alone Applications

« Each SW Component implements a set of features that needs to
match specific Platform requirements

* The design of the Component needs to be oriented to the Reusability
In order to reduce the effort in adapting the component on different
Platform Profiles
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Waveform Portability "/ SELEX
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The Domain Scope is specified by the SDR
paradigm, as identified in the JTRS SCA
specification.

cmp WF Portability Overview/

The driver-concept of SCA specification is the ]
Waveform Portability. | |

time of WF applications (but the same concepts
also applies to PTF components);

This goal is achieved by:

WEF Portability regards the porting at design- rg'dwi ---------------

* the definition of an Application Framework (i.e.
CoreFramework specification)

* the identification of an Application Environment | T
Profile

* the definition of Connectivity Middleware (i.e.
CORBA)

» the definition of APIs (e.g. Device I/O API, ...)
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Component Reusability

R\
"7/ SELEX

Communications

The component boundary identified for the WF Portability is
too wide to enabling an efficient Component Reusability.

A more detailed design dissection is needed in order to
improve the efficiency of design/implementation reusability.

Component Reusability deals with the decomposition in
functional modules in order to:

* provide a partitioning in coherent set of capabilities

» support set of specific functional requirements (i.e. Platform
Profiles)

» support specific interfaces and connectivity mechanisms

The Component Reusability is supported by the following
design concept:

* Modularity: decomposition in autonomous entities
« Connedctivity: interaction and middlewares

» Scalability: resources consumption

« Extensibility: improvement of basic functionalities
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"7/ SELEX

Cas e St u d y Communications

In this Tutorial, the concept of Components Reusability is detailed by the
means of a specific Case Study based on the FileSystem Framework specified in
the JTRS SCA.

The Case Study covers the following topics:

» Description of the SCA FileSystem Framework Model
 ldentification of Platforms Profiles
« Analysis of the Components Features

« Examples of Design & Implementation issues
Read-only FileSystem implementation
FileSystem Backend Support
FileManager Connectivity Support
FileSystem Security Extension

The main goal is to identify common approaches for component
design/implementation in order to improve the Component Reusability
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SCA FileSystem Framework Model 7/ sELEX

class FileSystem Implmentation/

 File represents a single file or

folder; provides the operations
needed in order to read and
write the content of a file

FileSystem represents a
portion of the file system
(folders and files); provides
operations needed in order to
list, create, delete and open
files and folders

FileManager represents a

specialization of the FileSystem
in order to manage a federation
of FileSystem as a single entity

«interface»
CF::FileSystem

copy(string, string) : void
create(string) : File

exists(string) : boolean

list(string) : FileInformationSequence
mkdir(string) : void

open(string, boolean) : File
query(Properties*) : void
remove(string) : void

rmdir(string) : void

PR A I I I

«interface»
CF::File

ES

fileName: string
filePointer: unsigned long

+ o+ o+ o+ o+

close() : void

read(OctetSequence*, unsigned long) : void
setFilePointer(unsigned long) : void

sizeOf() : unsigned long
write(OctetSequence) : void

getMounts /:\
|
1
«U;S»
|

«interface»
CF::FileManager

— getMounts() : MountSequence
mount(string, FileSystem) : void
+ unmount(string) : void

ax
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Definition of Platform Profiles T/ SELEX

The first step in component modularization is
the identification of the families of Platform class PTF Profiles
reqUirementS. FileSystem Framew ork I Distributed Profile I

Three different PTF Profiles are identified: «supporty

| R

«incllude» \

\
)

resources and limited set of functions (e.g. a Embedded Profile |

read-only file system) 1

|
|
|
» Embedded Profile; PTF with limited HW I
|
|
|

«support» «extend»

|
| I
| |
- Distributed Profile: PTF distributed among | A |
heterogeneous processing environments, with a | t! ; /]
larger set of functions (e.g. federation of file I e

|

|

|

!
system implemented using different technologies)

| /

Secure Profile I

«support»

» Secure Profile: PTF where security-related
functions are used in order to extend the basic file
system functions

The FileSystem Framework should support the
requirements of the identified PTF Profiles
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: 7/ SELEX
Feat U re An a.I yS I S 1/2 Communications
The Second Step in Component req FileSystem Framew ork Overview/
modularization is related to the FileSystem Framework

analysis of the requested features.

Entity Features are related to the
storage of the information

\ Entity Features

File Controller

\\u Backend Support I

Control Features are related to the
processing of information (the

Controller Boundary Features

FileManager I

r |

| |

. . | o |
business logic) -~ | Connectivity I |
Controller : Support :

| |

Security Support I Language I I

Boundary Features are related to | Support |
| |

exchange of information (interfaces e e
and middlewares).
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SELEX
Feature Analysis 2/2 S
req FileSystem Framenork Feature Model,/ « File Controller: operations related to the
- L —— management of files and folders
Controller Controller
T read operations | 1 [ wite Operations | « FileSystem Controller: operations related to
the management of sets of files and folders
—| " Write Operations I —| " Query Operation I g

—| " Query Operations I Connectivity

suppor » FileManager Controller: operations related
to the federation of file systems

i Il
i Contoller " CORBA Connectivity I

—— ] Read operaion | [ orectcatscomeciy | - Security Support: operations related to the
protection of the stored information

_| " Write Operation I Backend Support

_| " Query Operation I

B resyeen | « Connectivity Support: support of different
interaction mechanisms

Security Support " Memory FileSystem I

Language « Language Support: support to different
R ——— Wi application environments
—| " Cyphering I _| " A I
. | |« Backend Support: support to the

—| " Erasing I

implementations of the storage capabilities
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As a final step, the component features are allocated
following the definition of each PTF Profile.

Several design/implementation issues may be
identified:

« Separation of concerns is needed in order to split the
implementation of read-only and read-write file systems

« Heterogeneous environments are to be supported (e.g.
supported programming environment and connectivity
mechanisms)

* New functions have to be plugged on existing ones
(e.g. security functions)

« Different backend implementations are to be supported
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FifeSystom Controffer
Fead Cperations X X
Wirite Operations X
Guery Operations x X
FileNTanagar Controfior
Fead Operations X
Guery Operations X
File Controfier
Fead Cperations X X
Wikite: Operations X
Guery Operations X
Backend Sypport
POSlE FileSystem X
In-Memory FileSystem X
Language Support
Java X
CIC++ x X
Conrectivity Support
CORBA Connectivity X
Direct-call Connectivity X
Motworking Support
MTFS Support X
HMI Integration X
Security Support
Integrity Support X
Cyphering Support X
Erasing Support X
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Design and Implementation Issues "/ SELEX
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The design and implementation of the FileSystem Framework should be
optimized following the Feature allocation.

The following example of component design are proposed:

« Implementation of the Read-only FileSystem _
related to the separation of the operation provided by the same interface

* FileSystem Backend Support
related to the need of supporting different backend implementations

* FileManager Connectivity Support
related to the support of heterogeneous connectivity mechanism

» FileSystem Security Extension
related to the extensibility of basic functionalities
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, : 7/ SELEX
High-level Component Design Communications
class Companent Highievel Desigh This high-level design model will be used in

the following example:
L:X » Shell implements the boundary framework; it
supports the interaction and connectivity
Q‘@—O mechanisms and provides the external
ContextY\ R Shell - ~ 7 Agent | nte rfaces

» Agent implements the core logic of the
component; it uses the Shell in order to
communicate with other components

» Context implements the internal states and
data structures of the component
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Read-only FileSystem Implementation "/ SELEX
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clacs RscOnly Flesysten inpemeniaton, In this example the control logic implemented
I oraoen by the FileSystemAgent is partitioned in two
classes:
A
|
: * ROFileSystemAgentimpl
Q% e O implements only “read” and
FiIeSysemCt)%mxt FileSystemShell FiIe/SystemAgent “query”operations; an exception IS
DN S returned in case of “write” operations
 RWFileSystemAgentimpl
ROFileSystemAgentimpl | __ RWFileSystemAgentimpl implements the “Write” Operations and
uses the other class implementation for

the “read” and “query” operations

The CF::FileSystem interface is partitioned in
two separated implementations
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FileSystem Backend Support "/ SELEX
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clace Flls Zyctem Eac ks nd impleme niztion /

In this example the control logic

L‘:"— implemented by the FileSystemAgent is
; designed in order to use a
]| D Yo o cnanamer Se— BackendAdapter.
QO—=40=-0 = g
Flie Eydrm Calfiest FirEydrmBael R Exbrm Agent
T ? 7R
/ * This adapter is specialized in order to
Il iz Eyterr g o i e Bt ey e e I et o

support different backend implementations:

- | -f-{a » Native file system (typically accessible
by a POSIX interface)

» Afile system implemented in a memory
buffer (e.g. by the support of a COTS
library)

The FileSystem control logic is independent
from the specific backend implementation
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FileManager Connectivity Support "/ SELEX
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class FileManager Connectivity Support/

«interface»
CF::FileManager

FileManagerShell

CORBAShell

AdapterShell

Nativ eContainer

26/05/2011

In this example the boundary framework implemented
by the FileManager shell is extended in order to support
different connectivity mechanisms.

« CORBA Middlewares: the component control logic is
able to communicate in a transparent way

« Custom Adapter: specific communication adapters
are implemented in order to support custom
connectivity mechanisms

« Native calls: the interactions are performed by direct
or adapted function calls (e.g. Calls to dynamic
libraries or Java Native Interface adaptation)

The component control logic is not impacted by the
specific connectivity mechanisms
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FileSystem Security Extension "7/ sSELEX
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class Secure FileSystem Implementation/

«interface»
CE::FileSystem

Q +context© +agent @

FlleSystemComxt FileSystemShell Fl/eSystemAgent

FileSystemSecureAgentimpl +basef\gent

«delegate»

In this example the basic control logic implemented
by the FileSystemAgent is extended in order to
support security-related capabilities implemented by
the FileSystemSecureAgentimpl.

» The basic FileSystemAgent logic is extended in
order to be used as a standard control logic by
the container logic

* A basic implementation (baseAgent) is used in
order to delegate the execution of the standard
“read”, “write” and “query” behavior.

The basic control logic is completely reused in order
to extend the standard behavior.
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Component Domain Analysis "/ SELEX
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class SDR Component High-level Model/

Component

Shell —-——— > Interface Context Agent
«support»
.7 \
P e \
s N
. /«support» «SuppC{l‘t»
- N
Port Connectivity Support Modulelmpl ModuleAdapters

A general component model is derived following the previous design approaches.

* The Shell Modules provide the needed connectivity by the implementation of ports and
supported interfaces (connectivity)

* The Agent Modules provide the control logic and use:

* Impl Modules in order to provide features composition (modularity and
extensibility)

« Adapter Modules in order to provide the abstraction from a specific feature
implementation (scalability)
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Conclusions T/ SELEX

 The SW Components Portability is a Design achievement

« The main focus is related to the Domain Analysis:

» Feature Analysis Model. related to the component needs and
environment constraints

« Component Analysis Model. related to the identification of
architectural elements that resolve specific portability issues

* Implementation Challenges
« Shell Implementation: related to the connectivity issues

* Module Implementation: related to the modularity and extensibility of
features implementation

 Module Adapters: related to interactions and adaptations issues
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