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Task Overview

 Objective
— To have a flexible architecture that can accommodate various
platforms requirements (mobile versus static, single channel versus

multiple channels, single waveform versus multiple waveforms, small
form factor, etc.) instead of one size fits all architecture

e Benefits

— The elimination of interfaces that are not needed by a component
results in:

 Assurance —increased assurance by removing operations that are not intended to
be utilized when deployed

» Footprint Size — reduced footprint size
» Performance — increased performance

« Development Time — reduced requirements, which leads to reduction in
implementation, testing, and integration

e Impact
— SCA Test Software on CF components optional behavior

— To maintain existing CF Application implementation need to turn on
optional interfaces during CF IDL compiler generation
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Solutions

CF Interfaces Refactoring

Resource Interface Refactoring
ResourceFactory Interface Refactoring
Device Interface Refactoring
LoadableDevice Interface Refactoring
ExecutableDevice Interface Refactoring
Interface Details
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=) Resource Interface Refactoring

Note: These attributes
and operations are
refactored to allow for
optional inheritance

\‘ <>
\ .
\ CF::Componentldentifier
‘\ Sidentifier
<i>
CF::Resource <i>

Srdentifrer CFE::ControllableComponent
‘start() »o start()
Lstopd »¥ stop()
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Resource Interface Refactoring, cont’d

Note: TestableObject and <I> <i>
ControllableComponent CE::ControllableComponent -
allowed here to support CF::Componentldentifier
backwards compatibility = ’start() Sjdentifier
\ ®stop()
\
\ AN 0..1 0.14>
<|>
_ CONTROLLABLE INTERROGABLE
CFE:.TestableObject
<[>
<|>
! CF::PortAccessor

0.1
CE::Lifecycle

<|>
TESTABLE ﬁ 0.1
1

CE::PropertySet
CONNECTABLE
0.1 1 1 1 1 L AENY
CONFIGURABLE <I> mgﬂggym
1 CF::Resource provided by (DL
pre-compiler
directive
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Resource Component

*Note: The Resource

<> <i> interfaces realized by an
N application’s Assembly
CE::PortAccessor CE::Componentldentifier Controller must be
“CONTROLLABLE?” (i.e.
must turn on the optional
: 0..1 0..1 ﬁl inheritance from
<> ﬁl \ControllableComponent) J
V4
CF::PropertySet CONNECTABLE INTERROGABLE "
<|>
<> .
0.1 R _ CE::ControllableComponent
. CE::Lifecycle
<|> CONFIGURABLE =

CONTROLLABLE .

CE::TestableObject % 1 ﬂ 0.1 ,,ﬁ 0.1

= V\ N | 1 1 1 )
~. 0.1 ) ;
0.1 , TESTABLE <I>
PN N CE::Resource
/ \\\ 4 ’

7 \\ d
Note: TestableObject and /N 1 <i> | |
ControllableComponent could be ! <> |
realized as static provides ports o1 >
which may better follow the least- 17 ' <|>
privilege model. N {I 1 It

Resource - on

However, the optional inheritance Component /x" K\
approach, not the port approach, -1 \
should be used with the Resource N
interface that an application’s :Igge;eziiguécﬁ S%fcizzrsle;;ftgan

Assembly Controller component ; )
\ / which can support other standardized

realizes. : :
or customized interfaces
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ResourceFactory Interface Refactoring

Note: These attributes and
operations are refactored to <|>
L allow for optional inheritance

CF::Componentldentifier

< Qidentifier
Note: ResourceFactory::createResource
operation changed to return a ComponentType
struct, not a simple CF::Resource »
< v <|>
\
\ CF::ComponentFactory
\
\ :
\ <|> N
\
createComponent
N CF::ResourceFactory > 0
\ % iu'u It;ﬁCI
\
x‘u eateResot uuc()
2 releaseResql wreed N Note: Create any type of component and pure
S-e-hu-t-d-@mﬁ— Factory concept
\
\
\ 1 :
\ I/ <|>
/
Note: ResourceFactory will inherit from Lifecycle 1 CF::ComponentManager
and shutdown is replaced by the I
Lifecycle::releaseObject operation. I’
i @ getComponent()
Note: ComponentManager extends ®releaseComponent()
ComponentFactory with component

management capability.
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ResourceFactory Interface Refactoring,
cont’d

<[>
CF::Componentldentifier
Qjdentifier
0..1A
INTERROGABLE
<[>
CF::Lifecycle
1
1 1
<|>

CF::ComponentFactory

@ createComponent()

1

<>
CF::ComponentManager

@ getComponent()
® releaseComponent()
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ComponentFactory Component

<[>
CF::Componentldentifier
Qjdentifier
0..1A
INTERROGABLE
<[>
CF::Lifecycle
1
1 1
<|>

CF::ComponentFactory

@ createComponent()

AN

1

& |

ComponentFactory
Component
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ComponentManager Component

<i>
CF::ComponentFactory

[

<i>
CF::ComponentManager

4&1

1

2 |

ComponentFactory
Component
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Device Interface Refactoring

Note: Inheritance from Resource is
removed in favor of optionally
inheriting from the same base

interfaces .
A} <|>
\
: \ CF::Resource
<i> \
\
CF::Resource \
X
/\
<> <>
CF::Device CF::Device
¢ usageState ¢ usageState
¢ adminState ¢ adminState
Q operationalState ? operationalState
< softwareProfile ® softwareProfile
®label ?label
© compositeDevice ¢ compositeDevice
? allocateCapacity() ® allocateCapacity()
® deallocteCapacity() ? deallocteCapacity()
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Note: These attributes are refactored into a
separate interface to allow for optional inheritance

Phdl S

Device Interface Refactoring, cont’d

<i>
CFE::Componentldentifier

T

N <>
. CE::DeviceAttributes
N © operationalState

Note: The “read-write” attribute \\ N softwargProfilg
“adminState” are refactored into a © compositeDevice

Note: “label” redundant with separate management interface

identifier

\
\
\
\ :
Y CF::Device CF::ManageableComponent
\ c UDGHCSthC
Y SaehminState ®adminState()

\| &

S ' Lo+ o4
\ vptiatvlriarotalc

£:1

L1 D
¥ SUITIWaAIrcr 1rutic

Ll 1
1AJTI

<>
CF::CapacityManager

"o usageState

~#® allocateCapacity()
~#* deallocteCapacity/()
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Device Interface Refactoring, cont’d
CF::Comp:antldentifier

: 1
Note: TestableObject and <> ﬁl 1
ControllableComponent < .. :
allowed here to support |- CF::ControllableComponent <i>
backwards compatibility ® start() CF::DeviceAttributes e
A ®stop() Q operationalState _
\¥ AN @ softwareProfile CF::CapacityManager
<i> h @ compositeDevice QusageState
CF::TestableObject | CONTROLLABLE 01 ® allocateCapacity()
- 0.1 | ®deallocteCapacity()
0.1 INTERROGABLE
== <> <
CF::PropertySet | 0..1 TESTABLE CE-Lifecvcle ALLOCATABLE CF::ManageableComponent
@ setAdminState()
CONFIGURABLE 1 L
1 0.1 :
1 1 1 1 MANAEGABLE <>
<I> 1 CFE::PortAccessor
CF::Device CONNECTA )
N Note: Optional
1 T ~<_ | inheritance provided
*| by IDL pre-compiler
directive
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Device Component

<|> <|>
. . <|>
CFE::PortAccessor CE::DeviceAttributes '
CF::CapacityManager
2N 0.1 0.14>
CONNECTABLE INTERROGABLE 0.1
<|> -
<|> :
CE::PropertySet | 0..1 CE-Lifecvcle ALLOCATABLE <I>
- - CF:.:ManageableComponent
CONFIGURABLE 1
1 0.1
1 1 1 1 MANAGEABLE
o V’
<|> 1 |
CF::Device CONTROLLABLE <|>
<j> <}TESTABLE > CE:.ControllableComponent
CE::TestableObject ANE! 101
? 0.1 1 : Y
- : 1 el
! 0.1
0.1 7 Tl
- ‘ h i 2111
Note: TestableObject and ) 1 Device
ControllableComponentcould ( | o~ ~t L
be realized as static provides Component 1 L 0.r
ports which may better follow \ "
the least-privilege model \

Note: Device Components can also realize 0..n

provides ports, which can support other

standardized or customized interfaces
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LoadableDevice Interface Refactoring,
‘ﬁ%* cont’d

Note: Inheritance from Device is
removed in favor of optionally
inheriting from the same base

interfaces. .
\\ <|>
. \ CF::Device
<i> \\
CF::Device \\
X
/\
<|> <[>
CF::LoadableDevice CF::LoadableObject

toad( »® |oad()
Aullluad() X "unload()

Note: LodableDevice operations are refactored since
they are needed by both Loadable and Executable
Device Components
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LoadableDevice Interface Refactoring,
cont’d

<|>
: CE::Componentldentifier
<|>

Note: TestableObject and CF:: LoadabIeObject A 1
ControllableComponent — | <i>
allowed here to support :
backwards compatibility :'0ad() <I> CF::CapacityManager

RN unload() CF::DeviceAttributes ® usageState

L N _ JAN 1 ® operationalState _

: <i> ® softwareProfile :allocateCapamty()

|| CF::ControllableComponent ¢ compositeDevice deallocteCapacity()

|| @ start() 0.1 ﬁl

| 153 Stop() . O. . 1

1

' % 01 INTERROGABLE

== CONTROLLABLE <i> /| <I>
CE::TestableObject | 0.1 cE Lifecuele ALLOCATABLE ' CF--ManageableComponent
®setAdminState()
TESTABLE 1 L
1 /\/ 0.1
1 1 1 1 MANAGEABLE
<i> @ <i>
<i> 1 !
y CF::LoadableDevice F::PortA r
CF.:PropertySet CONFIGURABLE CONNECTABLE CE-PortAccesso
< : ~_ D
N 1 ~0.1 Note: Optional
RS | inheritance provided
by IDL pre-compiler
Distribution A - Approved for public release; distribution is unlimited (29 November 2010) directive. 16




LoadableDevice Component

<|> <|>
<[> . . . <|>
CE::LoadableObject CE::DeviceAttributes _
CFE::PortAccessor CF::CapacityManager
/N1 0.1
0..1 ZF 0.1
INTERROGABLE
: <|> -
= CONNECTABLE ! _ ALLOCATABLE <i>
CE::PropertySet CE.Lifecycle CF::ManageableComponent
1
o..1v\ 1 1 0.1
CONFIGURABLE 1 1 1 MANAGEABLE
1 <i> g 1
CF::LoadableDevice CONTROLLABLE <>
<i> <}TESTABLE > CE::ControllableComponent
CE::TestableObject ANE! 1ol
’ 0.1 1 . v,
- : 1 Pt
P ! 0.1
0.1 /,’ ~~~~~~~~~~~~~ 2] 1
Note: TestableObject and ) 1 LoadableDevice
ControllableComponentcould ( | o~ ~t L
be realized as static provides Component 1 L 0.r
ports which may better follow \ "
the least-privilege model \

Note: LoadableDevice Components can also
realize 0..n provides ports, which can support
other standardized or customized interfaces
Distribution A - Approved for public release; distribution is unlimited (29 November ZU10) 17
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ExecutableDevice Interface Refactoring,

cont’d

Note: Inheritance from LoadableDevice
is removed in favor of optionally
inheriting from the same base

<[>

CE::LoadableDevice

CF::ExecutableDevice

interfaces
\
\
\

: \

<> \
\
CE::LoadableDevice \

/\
<|>

®STACK_SIZE

_ID = “STACK_SIZE”
®PRIORITY_ID =

“‘PRIORITY”

®execute()
®terminate()

X
\
\
\

Note: ExecutableDevice attributes and operations not

refactored since they are only used by Executable Device
Components

Distribution A - Approved for public release; distribution is unlimited (29 November 2010)
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ExecutableDevice Interface Refactoring,
cont’d

1 <[>
Note: TestableObject CE::Componentldentifier
and Controllable 1

Component allowed

here to support <i>
backward <|> . . i
compatibilty ! _ CF::DeviceAttributes <>
NG Y, CFE::LoadableObject 9 operationalState CF::CapacityManager
AN ® softwareProfile ®usageState
1 b : /N ? compositeDevice
I <i> 1 ® allocateCapacity()
: ® deallocteCapacity()
: CE::ControllableComponent 0..1%
: ® start() INTERROGABLE 0.1 <
| ? stop() .
4 i / i
<> O 1 <I> ALLOCATABLE . <tI)T -
_ CE::Lifecycle ::ManageableComponent
CF::TestabIeObJect CONTROLLABLE -
1 ® setAdminState()
o L/ 04N/
TESTABLE 1 1 L MANAGEABLE
<> <i> <|>

CE::PropertySet

CONFIGURABLE

CF::ExecutableDevice

Distribution A - Approved for public release; distribution is unlimited (29 November 2010)

CONNECTABLE {>

CE::PortAccessor

®terminate()

< ®STACK_SIZE_ID = “STACK_SIZE”
0.1 1 | *pPRIORITY_ID = “PRIORITY” 1N 01
®execute() )

Note: Optional
inheritance provided
by IDL pre-compiler
directive

19




ExecutableDevice Component

<|> <> :
_ CE::LoadableObject CE::DeviceAttributes <_'>
<i> CF::CapacityManager
CE::PortAccessor /N1 o__1l>
0.1 0..1
INTERROGABLE
- K <> :
<I> CONNECTABLE ) fl I ALLOCATABLE <i>
CFE::PropertySet CE Lifecycle CF::ManageableComponent

0.. 1
K . L //0”1

CONFIGURABLE 1 1 1 MANAGEABLE
a L
1 <|> 1
CF::ExecutableDevice CONTROLLABLIIE <|>
<i> <}TESTABLE ) o% CE::ControllableComponent
CF:TestableObject |5 1 ANE ;

-5 1 0.1
.1

. 1 ExecutableDevice
Note: TestableObject and
ControllableComponent could Component ----- KT
be realized as static provides 1 \ 0..r
ports which may better follow \
the least-privilege model \

Note: ExecutableDevice Components can also
realize 0..n provides ports, which can support
other standardized or customized interfaces
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Interface Details

interface Lifecycle {
vold initialize():
void releaseObiect():

1

interface PropertySet {

void configure({ in CF::Properties configProperties ):
vold query{ inout CF::Properties configProperties ):

1

interface TestableCbject{

}:

vold runTest(

*Note: Green text is to indentify areas where, evenwhen
usingthev222 COMPAT flag, there are a few other minor
changesthat go against 100% backwards compatibility

in unsigned long testid,
inout CF::Properties testvalues );

interface ControllableComponent { -

1

readonly attribute boolean started: <4

volid starti):
vold stopi):

-
-

interface ComponentIdentifier {
readonly attribute string identifier:

}:

Distribution A - Approved for public release; distribution is unlimited (29 November 2010)
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Interface Details, cont’d

*Note: V222 _COWVPAT flag can be defined to
allow the translated IDL to be as compatible
as possible with the v2.2.2 version

”

”
-
-
-
-
”
-
-
”
interface Resource : LifeCycle «
#if defined(INTERROGABLE) || defined (V222 COMPAT) ,ComponentIdentifie #endif
#if defined (CONNECTAELE ) || defined (V222 COMPAT) ,PortAccessor #endif
#if defined (CONFIGURABLE ) || defined (V222 COMPAT) ,PropertySet #endif
#if defined (TESTABLE ) || defined (V222 COMPAT) ,TestableObject #endif
) 11

#if defined (CONTROLLABLE
{}:

defined (V222 _COMPAT) ,ControllableComponentffendif

interface ComponentFactory : LifeCycle
#if defined (INTERROGABLE) || defined (V222 COMPAT) ,ComponentIdentifier #endif
{

bl CF: :ComponentType createComponent ( in string componentId,

/ in CF::Properties qualifiers )
7};
/
/
/ interface ComponentManager : ComponentFactory
’ {
// boolean releaseComponent ( in string componentId);
/ CF: :ComponentType getComponent (in string componentId) ;
/ }:
2 r

*Note: Conponent Type i s incl uded
here to be consistent with the
Depl oyment Opti m zation Task.
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Interface Details, cont’d

i nterface Manageabl eConponent {
attribute CF::Device:: Adm nType adni nSt at e;

s

i nterface CapacityManager ({
readonly attribute CF::Device::UsageType usageSt at e;

bool ean al | ocateCapacity( in CF:.:Properties capacities );
voi d deal | ocateCapacity( in CF.:Properties capacities );

s

i nterface DeviceAttributes : Conponentldentifier {

readonly attribute CF:.:Device::Operational Type operation B ———

readonly attribute string softwareProfile; favor of optionally inheriting from the same
readonly attribute CF::AggregateDevice conpositeDeyises ~ ~ baseinterfaces.

. —
-
1 -
-
-
—

interface Device : Lifecycle

#1f defined( INTERROGATABE ) || defined( V222 COMPAT ,DeviceAttributes #endif
#if defined{ CONNECTRAEBLE || defined{ V222 COMPAT (PortAccessor #endif
#1f defined( CONFIGURABLE || defined( V222 _COMPAT ,Propertyset #endif
#1f defined( TESTARLE ,TestableObject #endif

(
(
(
|| defined( V222_COMPAT
(
(
(

B

{ )
( )
{ )
#1f defined( CONTROLLABLE )
{ )
( )

|| defined( V222_COMPAT ,ControllableComponent #endif
#1f defined({ MANAGERBLE || defined( VZ22Z_ COMPAT sManageableComponent #endif
#1f defined( ALLOCATAEBLE || defined( V222 COMPAT ,CapacityManager #endif

{3+
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Interface Details, cont’d

i nterface Loadabl eObj ect {
void load( in CF::FileSystemfs, in string fil eNane,
void unload( in string fileNane );

i n CF::Loadabl eDevi ce: : LoadType | oadKi nd );

b *Note: Inheritance from Device is broken in
favor of optionally inheriting from the same

base interfaces.

interface LoadableDevice : Lifecycle, LoadableCbject

#1f defined{ INTERROGATABE ) || defined{ V222 COMPAT ) ,Deviceittributes #endif
#1if defined( CONNECTABLE ) Il defined( V222_COMPAT ) ,PortAccessor #endif
#1f defined( CONFIGURABLE ) || defined( V222_COMPAT ) ,PropertySet #endif
#1f defined( TESTARLE ) 1| defined({ V222 COMPAT ) ,TestableObject #endif
#if defined( CONTROLLABLE ) || defined({ V222 COMPAT ) ,ControllableComponent #endif
#1f defined({ MANAGEAEBLE ) 1l defined{ V222 _COMPAT ) ,ManageableComponent #endif
#if defined( ALLOCATARLE ) 1| defined{ V222 COMPAT ) ,CapacityManager #endif

1.
irr

*Note: Inheritance from LoadableDeviceis
broken in favor of optionally inheriting from

-

e - the same base interfaces.
interface ExecutableDevice : Lifecycle, LoadableObject —
#1f defined({ INTERROGATABE ) || defined( V222 COMPAT ) ,DeviceAttributes #endif
#1f defined( CONNECTABLE ) || defined( VZ22_COMPAT ) ,PortAccessor #endif
#if defined( CONFIGURABLE ) || defined( V2Z2Z COMPAT ) ,PropertySet #endif
#1f defined( TESTRBLE ) 1l defined({ VZ2Z_COMPAT ) ,TestableObject #endif
#1f defined({ CONTROLLABLE ) || defined{ V222 COMPAT )} ,ControllableComponent #endif
#if defined( MANAGERRLE ) |l defined{ V222 COMPAT ) ,ManageableComponent #endif
#if defined({ ALLOCATABLE ) 1l defined{ V222_COMPAT ) ,CapacityManager #endif

{
const string STACK SIZE ID = “STACK SIZE”
const string PRIORITY ID = “PRIORITY”
CF::ExecutableDevice::ProcessID Type execute{ in string name,
in CF::Properties options,
in CF::Properties parameters ):

mnrorossTd b
rocCessa

ype P Soar
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