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Outline

The ARTS framework
Using ARTS
A TA model based on ARTS
MOVES
Demo of MOVES
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ARTS framework
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ARTS objectives

System-level modeling framework
Bridging, 

Application
RTOS 
Execution platform 

Processing elements
NoC

Supporting
System-level analysis
Early design space exploration

Cross-layer optimization
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ARTS system-level analysis

Consequences of
RTOS selection

scheduling, synchronization and resource allocation policies
Processor selection

General purpose, semicustom or dedicated hardware
Network selection

topologies and communication protocols.
Task mapping to processors

software or hardware
On

Performance
Power
Memory profile
Area
…
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Using ARTS: Smart phone

Application # tasks Deadline
JPEG Encoder 5 250 ms

JPEG Decoder 6 500 ms

MP3 Decoder 16 25 ms

GSM Encoder 53 20 ms

GSM Decoder 34 20 ms

[Application from Marcus Schmitz, TU Linkoping]
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Components
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Execution platform
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Case study: Architectures

PE1 PE2 PE3 PE4 PE5 PE6

Arch1
IP Type ASIC ASIC ASIC ASIC ASIC GPP0

Arch2

OS - - - - - RM

Tasks 21 15 15 18 13 32

IP Type GPP0 FPGA ASIC FPGA FPGA ASIC

OS RM RM - RM RM -

Tasks 18 15 21 18 18 24

Arch3
IP Type ASIC FPGA ASIC GPP0 ASIC GPP0

OS - EDF - EDF - EDF

OS - RM - RM - RM

Tasks 15 15 15 18 19 32

Arch4
IP Type ASIC FPGA ASIC GPP0 ASIC GPP0

Tasks 15 15 15 18 19 32
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Processor Utilization

Different Partition and Architecture using RM

Arch1 Arch2 Arch3 Arch4

Different OS
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Bus Contention



Dagstuhl Seminar, March 2007 Jan Madsen [14]

Memory Profile
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A timed-automata model
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Automaton for a task
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MOVES
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Required specification

E<>missedDeadline

E<>totalCostUsed(Memory)>=23 

E<>totalCostUsed(Energy)>=15
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Example
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Example
public class system {

public Application apps;
public Platform pl;
public system(int M, int N, int granularity) {
Resource r1 = new Resource();
//Defines tasks (Execution time, Deadline, offset, period, FP)
Task t1 = new Task(2, 2, 4, 0, 4, 1);
Task t2 = new Task(1, 1, 6, 0, 6, 2);
Task t3 = new Task(3, 3, 6, 4, 6, 3);
Task t4 = new Task(2, 2, 6, 0, 6, 4);
Task tm = new Task(1, 1, 6, 0, 6, 5);

//Defines processors
Processor p1 = new Processor(1, Processor.RM);
Processor p2 = new Processor(1, Processor.EDF);
Processor pm = new Processor(1, Processor.RM);

//Assigns tasks to processors
Task[][] tasks = {{t1,t2},{t3,t4},{tm}};

//Adds the processors to the system
Processor[] ps = {p1,p2,pm};
//t2.softDeadline();
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Example
Cost memory = new Cost(tasks);
Cost power = new Cost(tasks);
Cost[] ca = {memory, power};

pl = new Platform(ps);
apps = new Application(tasks, ca, granularity);

memory.set(t1,1,0,0,3);
memory.set(t2,1,0,0,7);
memory.set(t3,1,0,0,9);
memory.set(t4,2,0,0,6);
memory.share(t2,t4,5);

power.set(t1,0,0,0,5);
power.set(t2,0,0,0,10);
power.set(t3,0,0,0,5);
power.set(t4,0,0,0,10);

//Add resources
apps.useResource(tm,r1);

//Add dependencies to the system. 
apps.addDep(t2,tm);
apps.addDep(tm,t4);

}
}

Static memory Dynamic memory

Data to be
transfered

Bus is a shared
resource
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MOVES demo
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Why did it fail? 
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MOVES demo
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MP3 decoder

[Application from Marcus Schmitz, TU Linkoping]
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