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Abstract
The execution architecture determines largely the realtime and performance behavior
of a system. Hard real time is characterized as ”missing a deadline” will result in
system failure, while soft real time will result ”only” in dissatisfaction.

An incremental design approach is described. Concepts such as latency, response
time and throughput are illustrated. Design considerations and recommendations
are given such as separation of concerns, understandability and granularity. The
use of budgets for design and feedback is discussed.
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Smartening requirements
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Gross versus Nett
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Design recommendations separation of concerns
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Actual timing on logarithmic scale
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Typical micro benchmarks for timing aspects

object creation

object destruction
 method invocation


component creation

component destruction


open connection

close connection


method invocation

same scope

other context


start session

finish session


perform transaction

query


transfer data


function call

loop overhead

basic operations (add, mul, load, store)


infrequent operations,

often time-intensive


often repeated

operations


database


network,

I/O


high level

construction


low level

construction


basic

programming


memory allocation

memory free


task, thread creation
OS
 task switch

interrupt response


HW
 cache flush

low level data transfer


power up, power down

boot


Execution architecture concepts
15 Gerrit Muller

version: 1.1
February 10, 2011

RVuTimingBenchmarks



The transfer time as function of blocksize

tim
e


block

size


worst case


optimal block-size

t
overhead


rate
-1


Execution architecture concepts
16 Gerrit Muller

version: 1.1
February 10, 2011

RVparametrizedTransferRate



Example of a memory budget
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Complicating factors and measures
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