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What 1s SRML?

SRML is a graphical modeling
language for specifying signal
processing applications
The goal is to reduce design
cycles by generating code from
models
Features

= Type hierarchy and Instances

= Generative Modeling

= Strong Data-Typing

= Well-formedness checked by

online constraint checker
= Usability/utility plug-ins
= Multiple Computation Model

= Model optimization by graph
refactoring
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Key Modeling Concepts

= Data-Type Modeling TiNC e i desdamETES )
= Component Types e g
Modeling

= Typed ports, type/size
relations between ports

= Component core and
interface mapping
System modeling

= Hierarchical dataflow w/ |
Component Instances




Compact/Scalable
representation of
repetitive structures
Replication groups
defined by connecting
ports and models with a
replicator object
Replication Plug-in
elaborates models with
replicator constructs

— Relication
Group
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Type-Checking
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= OCL constraints for checking
type compatibility between
connected ports

= Constraint-checker offers
advanced debugging support
for detecting constraint
failure location
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Constraint Violations

A

Winlatior :

Conghraint: - meta: OutputPart: D atal ypeCompatinity

Deseription ; DataT upes of Connected Ports da not match [see sell my0T and cp.opDT variables in conshaint violation

dialog)

Type‘ Contest

‘ Name 4

~r e e eee e eeeeeeE

et uputPort
meta: JutputPort
meta:QutputPort
meta:QutputPort
met; JutputPort
meta: JutputPort
meta:QutputPort
meta:QutputPort
et CotputPart
meta: JuputPort
meta:QutputPort
meta:QutputPort
met; JutputPort
meta: JutputPort
meta:QutputPort
meta:QutputPort
meta: utputFort

Datal yneCompatinilh
D atal ypeCompatinilh
DataT ypeCompatibit
DataT ypeCompatibit
Datal ypeCompatinilh
D atal ypeCompatiilh
DataT ypeCompatibit
DataTypeCompatibit
DataTypeCampatiil
D atal ypeCompainilh
DataT ypeCompatibit
DataT ypeCompatibit
Datal ypeCompatinilh
D atal ypeCompatinilh
DataT ypeCompatibit
DataTypeCompatibit
D atal ypeCompatinilh

)
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Previnls Nest

Expression Vil ‘

Colapse

Variable | Object

o gafl Frequency {kind: meta:OutputPart; path: /E2/System/SA/NumPhaseStates:
+ folder  Systemn {kind metar System; path: /E2:}

+ mOT DT _Double { kind: meta:Flost: path: /E2/D atal ypes: Types; |

+ parent (OBFFTBINT oMz { kind: met:Primiive; path: /E2/System/SA/NumPhaseSlat
+ moject gme:Project { name; E2: }

Ln | Message

A 3 Ewpression evaluated to fdlse,
A 16 Expression evaluated to false.
A 17 Espression evaluated to false.
A 13 Expression evaluated to false.
A T Expression evauated to fdlse.
A 1 Espression evaluated to false.

Signatue

gme;:FCOislndefined] |
gme;:FCO0:isUndefined] )

operatol] = ]| ame:FCO, qmesFCO )
ocl:Set:fondll . | och Boolean

operator] mples | ack:Boolean, ocl:Bookan |
it root expression




= Component Type Models allow ]

assigning multiple types for ports - oo B AN
supporting type-polymorphism L3l "

within models |

= Component Type Models contains
type relations between ports as
Identical || Tuples [(t,,t,),(t,.t,),...]

= A single type must be selected in
component instances for SA
configuration synthesis

= Plug-in automatically assigns types
based on type-relations and user- o
Inputs
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Auto-Size Assignment

Component ports have
attributes for size of data-
packets

Component types allow
modeling of size relations
between component ports
arithmetic expressions over $dst
and $src
Plug-in automatically assigns
sizes for component instances
based on size-relations and
user-inputs
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=  SA-XML Config Generation
= Optional SDF schedule generation (SwRI contrib.)
= Generate Wrappers

= Matlab Code Generation (Generates accessors for tunable
parameters)

= C++ wrapper code for Component Cores
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C MoBIEEs
Common Sub-Graph Elimination .

= Removal of redundant
computations from signal flow
graph

= Must take into account both
structure and parameter values

= Algorithm is an adaptation of the
Value Numbering compiler
optimization technigque

= Qverall latency improved 2.27x /
56.0% In experiments using SWRI
Signal Analyzer experimental
runtime platform




=

=
MoBIES™

Key Accomplishments

= Precise, well-defined modeling language defined with
meta-models and OCL-constraints

= Scalability/Reuse with Types-Instances and
Generative Modeling

= High-degree of usability with convenience plug-ins
(type-size assignment, replicator)

= Facilitate Deployment Analysis, Optimization, and
Generation (code generation, CSGE)




