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Overview
D

e A brief overview of the issues addressed by the
submission.

e Stereotypes used for the schedulability model.

e UML diagrams for the Real-Time CORBA
interfaces.

e An approach for modeling Real-Time CORBA
applications
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The Profile
O D

e Goals

> Enable the construction of models that could be
used to make quantitative predictions regarding the
characteristics of schedulability, performance and
time

> Facilitate communication of design intent between
developers in a standard way

> Enable interoperability between various analysis
and design tools

e Concepts addressed

> Resources

> Time

> Concurrency
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Problem Domains
L J
e Quantitative analysis techniques
» Schedulability
» Performance
> Queuing Theory
e Quality of Service
> Specify the QoS (requirements)
» Determine that QoS is met
» Consumer - Provider model
» Required QoS — Offered QoS
» Potentially complex calculations
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Profile Domain Packages
D
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UML Stereotypes
L J
e A set of UML stereotypes are defined for each
domain package.
> A stereotype assigns semantics to UML elements.

» Multiple stereotypes can be assigned to a single
element.

e Each stereotype has one or more tagged
values associated with it.

» The tagged values supply data about named
gualities (time, arrival pattern, usage, etc.)
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Profile Stereotypes for Resource Model
L J

<<metaclass>>
ModelElement

‘ <<stereotype>>
<<stereotype>> <<stereotype>> <<stereotype>>
GRMcontext — GRMstereotype realize
<<stereotype>> <<stereotype>> <<stereotype>> <<stereotype>> <<stereotype>>
GRMgosCharacteristic GRMresource GRMresourceService GRMresourceUsage GRMrealize
<<stereotype>> <<stereotype>>
GRMaccessControlPolicy GRMregEnv
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Profile stereotypes (cont.)

<<stereotype>>
GRMresource

protection activeness
<<stereotype>> <<stereotype>> <<stereotype>> <<stereotype>>
GRMprotectedResource GRMunprotectedResource GRMactiveResource | | GRMpassiveResource
<<stereotype>>

GRMresourceService

b

<<stereotype>> <<stereotype>>
GRMexclusiveService GRMnonExclusiveService|
<<stereotype>> <<stereotype>>

GRMacquire GRMrelease
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Profile for Schedulability
D

<<stereotype>> <<stereotype>> <<stereotype>>
<<stereotype>> TMEvent TMAction CRAction
GRMresource (from TMProfile) (from TMProfile) (from CRProfile)
(rom GRMProfile)
<<stereotype>> <<stereotype>>
<<stereotype>> 5 it
CRConcurrent <<stereotype>> SATrigger SASituation <<sé;rio:§_/pe>>
(from CRProfile) SAResource ction
<<stereotype>> <<stereotype>>
GRMrealize GRMusage o .
(from GRMProfile) (from GRMProfile) stereotype
SAResponse
<<stereotype>>
SASchedulable
<<stereotype>> <<stereotype>>
SAOwns SAPrecedes
<<stereotype>>
GRPprotectedResource
(from GRMProfile)
<<stereotype>>

SAEngine
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Using Stereotypes
./

TS=Time Stamp
ET=Execution Time
WCET=Worst-case Execution Time

«SATrigger»{Schedulable, TS=periodic:100,
SAAbsDeadline=100}
A.l:gatherData()

‘ P

rs:Sensorlni

Telemetry Gatherer:Data Gatherer ‘ \
W, \ «SACauses»
N \
«SAAction»{start=16.5,End=33.5} <<SAUsesToExecth:> N
A.1.2:UseStorage() X

«SAResponse» |
«SAUses»™ {SAPriority=2, :
«SAResource» SAWorstCase=93, |
{SACapacity=1, ET=33.5 '
SAAccessControlPolicy=PIP} main() 3
J«SATngger» {SABchedulable, TS=periodic:p0, | SensorData:Raw DataStorage | | "I

SAAbsDeadline=p0} 7 STU---b._ «SAAction»{start=10,end=31.5}
B.1.1:

C.1l:displayData(| «SAUses»
«SASchedulable» «SAAction»{start=3,end=5} CEREEE AL
Telemetry Displayer :Data Displayer 2 Telem Pr r :Data Pre r
«SAUsesToExecutes”
«SAUsesToExecute» % T
/AéATrigger»(SASchedu\abIe, TS=periodic:200,
T <SAResponses | «SAResponsex{ " SAAbsDeadline=200}
: «(SSTA'::SQ?;:;:S:T» SAPriority=3, B.1filterData()
: —( SAWorstCase =177,
a a 1 SAWorstCase=50.5 '
play :Displayi : ' =
Display :DisplayInterface ; ET=12.5) ET=46.5}
: displayData() main()
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Applying the Profile to a Model
L J
e Create a UML model for the application.
» Classes, associations, states, messages

» Class diagrams, sequence diagrams, state
diagrams, activity diagrams

e Classify the schedulability semantics
> Classes as SASchedulable, SAResource, SAAction
> Associations as SAEvents, SATriggers
> Messages as SATriggers

e Assign the tagged value parameters
e The model is ready for analysis.
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Real-Time CORBA UML Model
L J
e A model for a Real-Time CORBA application.

e Start with the UML representation for the Real-
Time CORBA IDL.

e Use a simple client — server application to
illustrate a layered model.

e Describe where the schedulability profile is
applied.
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Real-Time CORBA Interfaces
D

<<CORBALocalityConstrainedInterface>> <<CORBALocalityConstrainedinterface>>
ProtocolProperties RTORB
Hcreate_mutex()
A “invalid Thread pool ()

‘ “Hcreate_threadpool()
Hicreate_threadpoo|_with_lanes()
“destoy_threadpool()
“icreate_priority_model_policy()
“icreate_threadpool_policy()
#create_priority_banded_connection_policy()
#create_srver_protocol_policy()
Hicreate_client_protoco|_policy ()
#icreate_private_conne ction_policy()

<<CORBAInterface>>
TCPProtocolProperties
wsend_buffer_size : Long
Jecv_buffer_sze : Long
d@epiahve : Boolean
wdont_route : Boolean
2ho_delay : Boolean

<<CORBAlInterface>>
GIOPPperties

<<CORBAlInterface>>

Current
(from CORBA) <<CORBALocalityConstrainedInterfac...
Mutex
W ock( : void
#unlock) : void

#try_lockiin max_wait : TimeT) : Boolean

<<CORBAlInterfac...
RT Cument

wihe_priority : Priority
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Real-Time CORBA Interfaces
D

<<CORBAInterface>>
Policy
(fom CORBA)

\ \ Z%

<<CORBALCInterfac...

ClientProtocolPolicy

«abrotocols : ProtocolList

<<CORBALCInterfac...
ServerProtocol Policy

<<CORBAInterface>>
ThreadpoolPolicy

{_\threadpool : Threadpoolld

«protocols : ProtocolList

<<CORBAInterface>>
PriorityBandedConnectionPolicy

<<CORBAInterface>>
PriorityModelPolicy

<<CORBAInterface>>
PrivateConnectionPolicy

briority_bands: PriorityBands

agserver_priority : Prioiity

apriority_model : PriorityModel
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A Layered Model

Application
RtClient L 0.n RtServer
ConnectionControls -
—
SR
PN /
N
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Adding Schedulability Analysis

Applying Analysis Stereotypes AN

Application Layer

1. RtClient: SASchedulable, SAAction, SAResponse, SAUses

2. RtServer: SASchedulable, SAAction, SAResponse, SAUses, SAResource
3. ConnectionControls: SAResource

4. Hardware layer description: SAEngine and SAResource

RTCORBA Layer

1. Each Interface or interface operation: Refinements for SASchedulable, SAAction, SAResponse, SAUse
2. Each Policy: Refinements for SAEngine, SAResource and SAAction
3. Considerably more functional detail.

Operating System Layer

1. Still more refinements with more details.

Hardware Layer

1. More details on processor utilization.
2. More details on communication channels as SAEngines.
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Summary
L J

e UML can be used to express functionally
correct systems.

e The profile for schedulability, analysis and time
provides a mechanism to express real-time
and QoS quantities.

e A Real-Time CORBA application can be
modeled using a layered approach. The layers
expose lower level details that affect QoS.

e Powerful schedulability and performance tools
can analyze the model to enable schedulability
and performance design.

Copyright 2001, Tri-Pacific Software, Inc.

Copyright 2001, Tri-Pacific Software, Inc.

Copvright 2000. Tri-Pacific Software Inc.



