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Overview

What is TASTE

The ASSERT Set of Tools for Engineering

http://taste.tools

“ TASTE is a development “ Based on formal languages
environment dedicated to and the concept of building
embedded, real-time systems. "correct by construction”

software.
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A
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http://taste.tools/

What is AIR

ai’l REAL-TIME HYPERVISOR

AIR is a type-1 hypervisor that Allows multiple avionics
guarantees TSP in the target applications with different
hardware criticalities to run

independently in the same
hardware resource

Development
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Overview

What is AIR

Bare Ethernet
SP&RC RTEMS5 MIL1553
RTEMS48i SpaceWire
CAN

ARM Bare TSN
RTEMSS UART

CAN
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TSP on TASTE

Deploying TSP applications on
TASTE

- TSP applications are B
deployed as standard TASTE
applications

i
i

« TSP properties added as
extensions to TASTE

process.
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TSP on TASTE

Deploying TSP applications on

TASTE

Interface View e

« Defines logical functions and | ‘ “’"” H -
interactions. el | I | - |

. Code skeletons are = ii&_
generated from the model. - Is

« User specifies function
behaviour: o
- Programming language - C, [=

C++, Ada or Micropython
 Modelling language - SDL
or Simulink

any/
'
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TSP on TASTE

Deploying TSP applications on

Deployment View

« Logical functions deployed & =
on hardware. T

- AADL library allows reusing | |

of hardware components.
« Configuration parameters
configure the system on

target platform. Deployment View features
TSP specific entities and
attributes

W /®
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TSP on TASTE

Deploying TSP applications on

TASTE

Deployment View

« Time partitioning:
» Partition scheduling
attributes within
processor
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TSP on TASTE

Deploying TSP applications on
TASTE

Deployment View

« Space partitioning:

« Memory segments |

specified per partition. ettt eory st
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TSP on TASTE

Deploying TSP applications

TASTE

Deployment View

« Criticality level per partition.
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[
partl part2
hello read ‘
o o
~ Edit Data =
Partition Att rihutes] [_)escription]
[P Attributes Values
Functionl Label part1
Scheduling Protocol Posix_ 1803 Highest_Priority F
Assurance Level LEVEL A J
Fill Color Select Color
Execution Platform AIR J
CoverageEnabled J
Ok Apply Cancel
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TSP on TASTE

Deploying TSP applications on
TASTE

Concurrency View

« Automatic model transformation from Interface View and
Deployment View.

« Provides scheduling analysis.

any/
‘
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TSP on TASTE

Deploying TSP applications on

TASTE

Concurrency View

« SMP properties can de
defined:
« Task allocation to core.
« Task priority.
« Stack size.
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- Edit real time properties =B
Thread properties ] Thread Placement ]
FH DH
Name | Dispatch_Protocol | Period | Priority | Dispatch Offset | Stack Size |~
Partl.hello_s sporadic 1008ms 2 oms 5800 bytes
Partl.Poll_Port periodic 180ms 1] oms Obytes
Part2.r2_h2 periodic l008ms 3 ams 5000 bytes
Part2.read_h periodic 1006ms 1 ams 50000 bytes
Part2.read_new sporadic 10ms 4 ams 50000 bytes
Part2.Poll_Port periodic 100ms o ams Obytes
Part3.functionl_cycl periodic l000ms 4 ams 5000 bytes
Part4.function2_t sporadic 16ms 1 ams 50000 bytes
Part4.Poll_Port periodic 100ms <] ams Obytes
| o
=1
_
=1
ok | Apply Cancel
- Edit real time properties oo
Thread properties ] Thread Placement ]
Name | Actual Processor(s) | Allowed Processar(s) =
Partl.hello s nodel procl.partl vp nodel procl.partl vp,nodel procl.part2 vp,nodel procl.pa
Partl.Poll_Port nodel procl.partl vp nodel procl.partl vp,nodel procl.part2_vp,nodel procl.pa
Part2.r2_h2 nodel procl.part2 vp nodel procl.partl vp,nodel procl.part2_vp,nodel procl.pa
Part2.read_h nedel procl.part2 vp nodel procl.partl vp,nodel procl.part2_vp,nedel procl.pa
Part2.read new nedel procl.part2 vp nodel procl.partl vp,nodel procl.part2 vp,nedel procl.pa
Part2.Poll_Port nodel procl.part2 vp nodel procl.partl vp,nodel procl.part2 vp,nodel procl.pa
Part3.functionl _cycl nodel procl.part3 vp nodel procl.partl vp,nodel procl.part2 vp,nodel procl.pa
Part4. function2 t nodel procl.part4 vp nodel procl.partl vp,nodel procl.part2_vp,nodel procl.pa
Part4.Poll_Port nodel procl.part4 vp nodel procl.partl vp,nodel procl.part2_vp,nodel procl.pa
4| Y
=1
|
=1
ok Apply Cancel
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Code generation and build system

Code generation
Improvements

PolyORB-HI
« Main execution platform in TASTE

 Provides:
« Task handling
« Data types
« Communication interfaces
 Device drivers

« Upgraded to support:
« Latest RTEMSS
« AIR hypervisor
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Code generation and build system

Build system improvements

Kazoo
 Novel build system of TASTE.
« Flexible design based on templating engine.

« Generates Concurrency View and ensures orchestration with
PolyORB-HI.

« Extended to deploy threads on TSP Partitions.

any/
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Use case

EAGLEEYE USE CASE MODEL
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EagleEye

Several EagleEye scheduling scenario have been drawn including
partitions running in multiple cores with RTEMS 5 SMP.

25ms >-25ms <25 ms 25 ms >-25 ms 25ms =25 ms =25 ms 25 ms 25 ms

| P4 | .

[Core 1 c121 | cT51 [ cT52 [ cT53

[Core 2 P2 [ sT21 sT31 |

|Core 3 sT22 P3 |

[B8l10 [B3 Mission Manager [P2] Thermal Control  [P3]Power Control [P4]AOCS [B8] Payload

| _<c/s>T<component number >< task number > | Where s=sporadic, c=cyclic

Ay ooener G ThaIesAIerr ia gn VA
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So far...

« TASTE allows for multi-partition communicating systems,
supported by AIR.

« Full TSP system prototyped by TASTE.

« TASTE tools extended to support AIR as an execution
platform.

« One step further from manual, error-prone development
lifecycle.
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Future work

Much to be done...

« Support for IO Partition.
« Scheduling analysis for TSP systems.

« Specification of processor core usage in multi-partition
systems.
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Future work

Much to be done...

« Support for IO Partition.

&
h i
Poll_Device

“# Write to Device  Received Data
Air_Device

L | Edit Data TR E X
Eunction Attributes | Context Parameters | Report | Description |

Name Type Default Value L] =
device_config |I[]P_De\rice_Identifier J|eth: {n 0, ip {127, B, 0, 1}, mac { = @
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