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Parallel processes represented by graphs

OBJECT_ DISTANCE = read_distance_sensors —
compute_object_distance —
distance_meas — SKIP

ROBOT_SPEED = distance_meas —
compute_robot_speed —
robot_speed — SKIP

MOTOR_SPEED = robot_speed —
compute_motor_speed —

write_motor_speed_setpoint — SKIP
SEQUENCE_CONTROL = (OBJECT_DISTANCE I
ROBOT_SPEED I
MOTOR_SPEED);
SEQUENCE_CONTROL;
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Parallel processes represented by graphs
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Parallel processes represented by graphs

MS = (V(H1),A(H1),{A(a)la € A(H1)})
= ({V1> V2, V3, V4}){V1V2) VaVv3, V3V4})
{(viva, rs), (vavs, cms), (vava, wmss)})
RS = (V(H2),A(H2),{\(a)la € A(H2)})
= ({vs, v6, v7, v8}, {v5 V6, V67, v7 V31,
{(V5V63 dm)) (V6V7> CI’S), (VYVS) rs)})
OD = (V(H3),A(Hs),{A(a)la € A(H3)})

= ({vo, v10, V11, vi2},{vovi0, viovi1, Vi1v12, },
{(vov10, rds), (vigvi1, cod), (vi1vi2, dm)})
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Cartesian product
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Weak synchronised product

ViVsVe  rds cod dm ViVsViz
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Reduced weak synchronised product

ViVsVg  rds cod dm ViVsViz
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Synchronised product intermediate stage
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Synchronised product

ViVsVg  rds cod VvyVsvyy
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Multi dimensional pathological example
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Lemma 5

Lemma

Let H; be an acyclic graph for i =1,2,...,k, where k = 2. Then
(NH;) = L(H1) +L(Hy) + ...+ L(H)) if and only if every H; has at
least one longest path without synchronising arcs.
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Lemma 6

Lemma

Let H; be an acyclic graph for i =1,2,...,k, where k = 2. Then
((NH;) < L(DH;) if there exists Hyy Hp, n # my1 < nym < k,
such that each longest path in H,, H,,, contains at least one same
labelled synchronising arc.
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Theorem 1

Theorem

Let H; be an acyclic graph for i =1,2,...,k, where k = 2. Then
((NH;) < L([TH;) if there exists Hy,y Hpn, n # my1 < nym < k,
such that each longest path in H,, contains at least one
synchronising arc and there is at least one longest path with a
same labelled synchronisation arc in H,.
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» An example of the decomposition of a graph
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Decomposition of the original graph into its prime
factors
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Decomposition of the original graph into its prime
factors

|
| C
A |
| |
b a :
l c |

|
: H] A I
| b '
| I
| a
| |
| H—H]+H2+H3 :
|

e - —

UNIVERSITY OF TWENTE. Performance of Periodic Real-time Processes 17/26



Decomposition of the original graph into its prime
factors

|
| C !
| I
I
: c ! |
1 < |
1 y b |
! c b :
: a 4 |
| C |
| b (/ I
| c b [
| c al
I
: a |
o €
| C I
| b / !
| |
| a C b |
I
I a |
| I
: H,OH, OH, :
|

UNIVERSITY OF TWENTE. '_ _ _ _ F Performance_of Peribdic Real-time Processes 18/26



Decomposition of the original graph into its prime
factors
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Decomposition of the original graph into its prime
factors
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Decomposition of the original graph into its prime
factors
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Decomposition of the original graph into its prime
factors
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Decomposition of a component into its prime factors
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Memory usage versus performance using
decomposition
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Thank you for listening!
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