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Interfaces
Event types
Component types
Interactions
Configurations

= End-to-end system development tool chain
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\ ¥4 What is ESML ?

= Domain-specific graphical modeling language
developed for modeling Real-Time Mission
Computing Embedded Avionics applications

= Designed using the MIC approach

= ESML describes event-driven component
based system through the following aspects:
Interfaces
Events
Components
Interactions
Configurations
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Interfaces

= The interface aspect allows

.- . . Interfaces Interface
specification of various =<Folder=> | =<Miodel-»
interface types implemented -
by the components in the
system S

Signature ;. field
; WCET ! field
i | A dataSize: enum
- o | : Readonly kool
x 4 9
£l
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= The event aspect allows
specification of event types.
The EventType class,
stereotyped as a model,
captures an event.

Event Types

EventTypes |

==Folder== |

EventType
==Model==

t

EventCategory . enum

Id:

field

© 2000-2004 ISIS, Vanderbilt University, All Rights Reserved




V Components

= The components specify component types.

= Component types are instantiated to create
the configuration of a specific application.

= Components are modeled in terms of:

composition interface
(facets/receptacles/publisn/subscribe ports)

configurable elements
(persistence/concurrency/distribution/parameter)

QoS requirements
modal behavior
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E? ComponentType meta model -

Fersistence ComponentTypes Facet
==Atarn== ==Folder== [ ==References=> _L Intarface
DoubleBuffering : hool H DistributableRead : hoal ==ModelProxy==
Enahle hool [ T Distributable\rite ©  hoal TE field
FilterTirme : field o
RegionlD : field ComponenfType 7 ———-  Receptacle
SaveMethad :  enum ==Model=> «=Refarences=»
SBaveRate : enum GroupiD:  field e—— Multiplicity ©  field
TrackDiryness . bool lsAbstract:  bool 1 pletty
IsClassified : hool Locked | hoal [+ | ReplicationTriggers b S
Locker: field EventTyping 7 ==5at== :
Concurrency IternlD : field ==Connection== —
==Atom e = K] 4 Hl 1 CaoncurrencyTrigger
T T H c ==Connection==
Enahle: bool (= iy n -
LockType :  enum EventFPort EventType
UpdateRate | enum gy ==Aform == EventTypeRef ==hodelProxys==
LockStrateay : enum Ere | «<Rafarence== |57
ConsumerType | enum = [N EventCategory . enum
| Feriod ; field s I : field
Distribution | [ L
hethod
“=Atom>> ActionPublish <At oy
Enahle : haal = ==Connection== action
ReplicationType :  enum [ [T septomes  dst " =rc | Signature :  field
Period field SubscribePort - [ U M O WCET - field
== AtOr = FublishFart o | WCET : field [a. dataSize :  enum
=r ==Atom== =t ! ReadOnly:  hool
o.r Asynchronous ; hool [TFTT] - | P
FaramBass Criticality enum QoS o
<<FCOProxy== EventCaorrelation - boaol ==F == !
Friarity : field o= - |
Enahble : bool Deadline field L v AgaregateVCET : field H
MinCardinality : field Py Transony ! Deadline : field '
MaxCardinality : field v =2FCO== : Period : field : .
L4 SubscribeAction Priority : feld
==Connection== . ;
MaocieMernbers Mode . Facetvethod2Action ActionzReceptaclemethod
==FC0== ==5et=» H ==Connection== ==zConnection==
InitialMode : bool 4 r
dst (0.7
o= " 0.7
I L ModeTransition B - o
GACaonn D-TCT ==Atom== [ TransConnSrc -
P ==Connection== - K T & ---}---| ==Connection== TransConnDst
— TransitionTag : field &-.| ==connection==
ConnSemantics :  enum
Io.-
FublishPort Ewent_Dependency
==AtomP roxy== ggx ______________ ==Connection==
2
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Component Type model
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V Interactions

= |InteractionModel captures component
Interactions in terms of:

Instantiated component types, or references to
those

Instances of EventType objects, or references to
those

Publish/Subscribe/Invoke interactions

component distribution between master and proxy
components

synchronous proxy group and shared lock
specification
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Interactions meta model

Interactions Interactionkadel Facet
Receptacle
==Folder== — ==hodel== ==ReferencePran=> |, i ==ReferenceProxy==
[ . [N M 0.7 DistributableRead ;. hool
i F§1 T* ultipiety - feld : Distributablebirite . boal
! »
Invoke
SharedLock Jo.r | “*Connection=» SubscribeFort
i [ : ==AtamProwy==
=z2Connection== (0] q‘;&% CaomponentBase Asynchronous : bool dat Y
e «=FC0=x 0.7 Asynchronous © hool
st ; Deadline : field
F Subscribe
ol -
5 <=Connection== (. L. E\rtiir:itt(jorrelatmn. gglodl
0= Criticality : enum
Distribute ' B a
=sConnection>> |.-.-- ' PublishBase EventBase
s=FCo== |5 . Lo R e P il ReplicationTrigyers
0. v D", 0. ’: st < <SetP oy
ComponentType : [ : T
==ModelProxy=> Publish i
ComponentShortcut GrouplD field ==Connection=~ RTI'rilgger
==Reference== ItemID field ’
Locked : bool 0. #=Connection=>
Locker: field Timer -
IsAbstract:  bool =<plom== FPublishPart
P : ==AtomProwy==
=01 Fetiad : field a
0.7 1 EventType
- 0" EventChRef ==hiodelProxys==
SynchProxyGroup
ity SynchProsytner ==Reference=> EventCategory: enum
;m1 ......... ==zonnection== Id field
[temiD : field |~ a
GrouplD : field
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Interaction Diagram
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V Configurations

= Configuration models capture the complete
system configuration which includes:
processors
components allocation on processors
threads within a processor
fault management modes
communication ports and process objects
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E? Configuration meta model

1

EnableCompanents
==5at==

BackupComponentRef
=<References=

Configurations Configuration FaulthMgmt
==Folder== =<hlodel== 0.7 ==Model==
FailedProcessar
<=Reference== | T T 11
Link :
==onnection== | _]_ zrz | CommPort Processor |1
[ 0.F
Bandwidth © field [o= DdSt “ehom>> TG “Model> DisableComponents
h h ==5@at==
[
EventPort T 4T |
==At0mProxy== ZommPonRef - 1
CansumerType - enum e ;Sj ==Reference== IJ—| Frocess | SameProcess
: T ==model== [5¢ _2] ==Connection==
Feriod : field ! Ilﬁsf; !
. i
i [ KX
! | LS
F'unma_p marmalCampoanentRerf
==Cannection== - ==Reference==
SubscribePort
==AtomProsy==
ComponentType -
==ModelProxy>= o »és_s;ncr?_rwnnnus. hool
riticality : enum
MormalZomponent
GrouplD field BackupCompaonent Deadline : field T “Referenge,}
ltermnliD field <=Refarence== | EventCorrelation : bool
Locked . hoal Priority field
Locker: field »
IsAbstract:  bool [ P
F
- 0= 0=
Thread
c=ptam== ThreadRef ThreadConnection
==Reference== gﬁx ............ =z=Connection==
ThreadPriority : field a
ThreadRate . field
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Components allocation
within one Process
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ESML Tool Chain

Analysis Tool (s)

Component modeling ESML2AIF

Tool AlF
(RaﬂOna|ROSG) AlF2UpdateESML
¥ PRISM2ESML ESML2Config
- >~ OEP
PRISM ; .
< . Configuratio
ESML2PRISM Config2ESML

Build

ESML2TNA
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V Conclusion

= ESML is a domain-specific graphical modeling
language designed in MIC approach

= ESML is also designed for use in conjunction
with other tools and languages

= An end-to-end tool chain is developed to form
an integrated architecture for modeling,
synthesizing and analysis processes.
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