Reality Conforming Approach vs State of Art method for
computing worst-case delays in AFDX.

Paper : A Reality-Conforming Approach for QoS Performance Analysis of AFDX in Cyber-
Physical Avionics Systems

1. Download the Eclipse IDE from the Internet.
- Download latest Eclipse IDE from the given link.

Link : Eclipse Downloads | The Eclipse Foundation

im} Eclipse Downloads | The Eclipse . X -

= G 0 https://www.eclipse.org/downloads,

(ECLIPSE

FOUNDATION

Download Eclipse Technology
that is right for you

Eclipse IDE Tools

Get Eclipse IDE 2021-12

Install your favorite desktop IDE packages

2. Install the Eclipse into the desired directory.

- Launch the Eclipse Installer.
- Select Eclipse IDE for Java Developers.

eclipse S =
type filter text Q
¢als Eclipse IDE for Java Developers

Ve,

— The essential tools for any Java developer, including a Java IDE, a
| Git client, XML Editor, Maven and Gradle integration

e Eclipse IDE for Enterprise Java and Web Develc
L Tools for developers working with Java and Web applications,
! including a Java IDE, tools for JavaScript, TypeScript, JavaServer...
- Eclipse IDE for C/C++ Developers
et
An IDE for C/C++ developers.
- Eclipse IDE for Embedded C/C++ Developers
et
| An IDE for Embedded C/C++ developers. Itincludes managed
| cross build plug-ins (Arm and RISC-V) and debug plug-ins...
| @  Eclipse IDE for PHP Developers
; =

The essential tools for anv PHP develoner. includine PHP lansuase ¥
P T . e S, W WY w3

- Select the directory where you want to install Eclipse.

eclipse e —
Ve | Eclipse IDE for Java Developers details
*[::% The essential tools for any Java developer, including a Java

IDE, a Git client, XML Editor, Maven and Gradle integration.

Java 11+ VM e.org/justj/jres/17/updates/release/17.0.2 v

v

Installation Folder C:\Usershasome\eclipse\java-2021-12

" create start menu entry

" create desktop shortcut

< BACK


https://ieeexplore.ieee.org/document/9521335
https://ieeexplore.ieee.org/document/9521335
https://www.eclipse.org/downloads/

- Click the INSTALL option

ecnpsen-]Sta”er by Oomph o
Eclipse IDE for Java Developers details
@ The essential tools for any Java developer, including a Java

IDE, a Git client, XML Editor, Maven and Gradle integration.

Java 11+ VM e.org/justj/jres/17/updates/release/17.0.2

Installation Folder  C:\Users\asome\eclipse\java-2021-12

" create start menu entry

" create desktop shortcut

X Cancel Installation

BACK

- After Installation is complete, Click on LAUNCH option.

+ DONATE

eCIIpselnSta"er by Oomph Eo
Eclipse IDE for Java Developers details
@ The essential tools for any Java developer, including a Java

IDE, a Git client, XML Editor, Maven and Gradle integration.

Java 11+ VM e.org/justj/jres/17/updates/release/17.0.2

Installation Folder  C:\Users\asome'eclipse\java-2021-12

" create start menu entry

v create desktop shortcut

> LAUNCH

show readme file
open in system explorer
keep installer

{ BACK

3. After Installation Launch the eclipse:

- Select a directory as a workspace.

- -
& Eclipse IDE Launcher

Select a directory as workspace

Eclipse IDE uses the warkspace directory to store its preferences and development artifacts.

U pm -
\'ely oLl =B "\ Users\asome'\eclipse-workspace VH Browse...

[] Use this as the default and do not ask again

Launch | | Cancel

- Click on Launch Button.
- It will launch Eclipse Workspace.



S eclipse-workspace - Eclipse IDE - [} X

File Edit Source Refactor Navigate Search Project Run Window Help

milhd HFrO~R-QrFEGri@yviBiwil v vt o v Q g |l&
% Package Explorer % =B = B8 Z=ouline x %= 8
® 3 There is no active editor

There are no projects in your that provides an outline.

workspace.

To add a project:
2% Create a Java project
[ Create a project...
i |mport projects..

[#1 Problems x @ Javadoc [E) Declaration v § = 8
0items

~
Description Resource Path Location
< >

4. Download the AFDX Code

- Download AFDX from the portal link given below.
- Link:
- Move the AFDX project to the working directory of your project.

5. Import the AFDX folder into the Eclipse

- Inside Eclipse Workspace. Go to File, then select Import.
- Then go to General folder under Select an import Wizard and select Projects from
Folder or Archive option.

S Import O X | U e
File Edit Source Re
Select
miid Biw V] a @
1 Package Explorer X ﬁ:::ézges the content of your folder or archive file to find projects and import them in H outline x 1% = 3
Ere is no active editor
There are no projects i Select an import wizard: t provides an outline.
workspace. ‘ type filter text |
To add a project: - & General ~
2 Create a Java proj . Archive File
4 Create a project... 1 Existing Projects into Workspace
24 Import projects... £ File System
[Z] Preferences
() Projects from Folder or Archive
& Git
= Gradle
= Install -
O < Back Finish Cancel
{2 Problems X @ Javadoc [E} Declaration v § = 8
0 items
Description - Resource Path Location
< >
d
- Then choose the directory where AFDX folder is located and import it.
= Import Projects from File System or Archive m} x ‘
Import Projects from File System or Archive l

This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE

Import source: | C\Users\asome'\Downloads\AFDX\AFDX v Archive...

| type filter text Select All
Folder Import as Deselect All
[»] AFDX\nesting Eclipse project

[] AFDX\tabu-master Eclipse project 2 of 3 selected
| [JHide already open projects

[Iclose newly imported projects upon completion

Use installed project configura
/] Search for nested projects

Detect and configure project natures

Working sets
[]Add project to working sets New...
Show other specialized import wizards
@ < Back Finish Cancel

8. Running the Program.

- Inside AFDX, go to OurMethod.java and State_of_Art.java

& cclipse-workspace - AFDX/OurMethod java - Eclipse IDE - [m] E t
(= Q8 B0 QA FG> &~ F Hrflemd o | Q i@
[2 Package Explorer % =% & = O [JOurMethodjava % [J] PreviousMet... &) PublicFuncti... s = O E Outline =0
~ &> AFDX /package AFDX; A BEaw e W

~ & (default package) 2 ~ B, OurMethod

“import java.io.FileWriter;
) public class OurMethod {

1) hybridAlgorithm java ° FPNFP(List<Integer>, List<Intege

il OurMethod java public static int FPNFP(List<Integer> hp, List<Integ o FPPP(List<Integer>, List<Integery
i) PreviousMethod java 2 int res = 0; B’ findSets(int(], List <Integer>, List:
&) PublicFunctionsjava boolesn flag = true; o getDelay1(int], intl), doublel), d
) Tabujava A Listc<Integer> 1 = new ArrayList<>(); © © writeArrayToExcel(doublef], Strir
&) Tabul java int k = hp.size(); » ° main(String[])
&) Tabu2java For(int =0;j<k;ie+) {
o testjava l.add(1);

i JRE System Library double 1 = Jitter[il;

double ip] = @

int mSize = 0;

For(int j=0;j<k;i++) {
res = res+pSize[hp.get(i)];
J=Math.min(1,jitter[hp.get(i)1);

}
for(int j=0;j<lp.size();i++) {
if(pSize[lp.get(i)] » mSize) {
mSize = pSize[lp.get(3}];
ip) = jitter[lp.get(j)];

}
}
res = resemSize;
for(int j=0;j<ep.size();i++) {
res = res+pSize[ep.get(i)];
J=Math.min(J,jitter[ep.get(i)1);
}
) = Math.max(J, ipl);
while(flag) {
flag = false; o



1) QuiMethod,java X il State_of Artjava = 0 8 Outline x Beawvexi=n
; A% v B, St of At

ate. length; j+){ & ° State OF AriNFP(doublel), int(), int(], double. double)
continue;

ity[3] »= priority[il) { @ ° State Of ArtFP(doublel], intll, int[], double, double)
urst = burste(double)pSize[1]; " main(String[l} : void
[ ] public static void main(String[
wto-generated meth
int nusvL = 108;
int nueOfPriority = 2;
int[] priority = new int[numVL];
{2, 4, 8, 16, 32, b4, 128};
28, 256, 512, 1024, 1508);
fority. length;iee) {
= new Random();
priority[i] = i¥(numOfPriority);
¥
double[] period = new double[numVL];
double[] jitter = new double[numVL];
for(int i=0;icpriority.length;iss) {
if(ic /2)
period[i] = BAG[2]/1000;
Jelse {
period[i] = BAG[3)/1000;
N v
< 3
S eclip: e - AFDX/OurM java - Eclipse IDE - m] X
File Edit Source Refactor Navigate Search Project Run Window Help
e Qo HvOvRvQUy FOG~Y ™ 5 v F - oD S YD | Q m|&
2 Package Explorer X - § T 0O [J) OurMethodjava X 1] PreviousMet.. & PublicFuncti... % = O 8= Outline X = o
~ & AFDX A }else if (priority[j] == priority[i]) { -~ REawwew
~ &8 (default package) ep.add(j); v 9. OurMethod
7 hybridAlgorithm java Jelse { © ° EPNFP(List<Integer>, List<Intege
) OurMethod java hp.add(3); o ° FPFP(List<Integer>, List<Integer
J) PreviousMethod java } e ° findSets(int(], List<Integer>, List-
&) PublicFunctionsjava 00 } © © getDelay1(int(], int(], double(], d
&) Tabujava © © writeArrayToExcel(double[], Strir
&) Tabuljava 102 # * main(String[])
& Tabu2java 16 public static double[] getDelayl(int[] priority, int
2 testjava 4 int m = priority.length;
LS . double[] delay = new double[m];
= ystemLibragy. for(int i=0;i<m;i++) {
List<Integer> hp = new ArraylList<>();
List<Integer> ep = new Arraylist<>();
List<Integer> lp = new ArraylList<>();
FindSets(priority,hp,ep,lp,i);
int res = FPNFP(hp, ep, lp, pSize, period, j
if(i = 7) System.out.println(res*8);
de = (R*T+(double)res*8+(double)pSize[
return delay; "
1
< > < >
&. Problems @ Javadoc (& Declaration & Console x X % | Bl =SS S (el - |
<terminated> OurMethod [Java Application] C:\Users\asome\.p2\pool\plugins\org.eclipse justj.openjdkhotspot jre.full.win32.x86_64_
0.00172384 ~
0.0015088
0.00172384
0.0015088
0.00172384
0.0015088
0.00172384
0.0015088
0.00172384
©0.0015088
0.00172384
0.0015088
©.00172384
0.0015088
1 OurMethod java ) State_of Artjava x = g8
34 double max = @; ~
35 for(int j=0;j<rate.length;j++){
36 if(i == j) continue;
37 if(priority[j] »= priority[i]) {
38 burst = burst+(double)pSize[j];
39 1loR = loR-rate[j];
a0 }
41
42 burst = burst+max+(double)pSize[i];
43 delay[i] = burst/loR;
a4 /ff System.out.println("burst: "+burst); H
45 // System.out.println("loR: "+loR);
46
47 return delay;

49= public static wvoid main(String[] args) {
50 // TODO Auto-generated method stub
51 int numVL = 100;

52 int numOfPriority = 2;

B

A ST T mmdamids — e Sed Tmd T

H#. Problems @ Javadoc [& Declaration B Console X
<terminated > State_of_Art [Java Application] C\Users\asome\.p2\pool\plugins\org.eclipse.justj.openjdk hotspot.jre.fullwin32.x86_64_17.0.2v20220201-1208Yjre\bin}j
0.007832008361574763
0.0036288748299672997
0.007784668660475366
9.0036071315949060838
0.007845924421740648

9.003638819556599618|

0.007839954345138074

9.0036345505206084194

9.007816164617378387

0.003617574076777113
0.0077556141011165475
0.003639532037789417

9.007843933386201428

©.00363739543075192

Inside OurMethod.java and State_of Art.java, change the required parameters to get the values
of delays for several scenarios such as: When all virtual links have the same priority, different
priorities with or without frame preemption.

A. Get Delays for Reality Conforming method when all VLS have the same priority.
- Go to OurMethod.java file
- Inside getDelayl method, set res = FPNFP or FPFP

- In main method, set numVL (no of virtual links) to 20 or 100 depending upon no
of VL’s used.

- In main method, set numP (priority) to 1, indicate all VLs have same priority.

- Run the code and record the delay values to plot the graph.
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1.800 A

1.775 A

1.750

1.725

1.700

Delay Bounds(ms)

1.675

1.650

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
ID of VLs



2217 Reality -Conforming method

= o w
(e} o [l
1 1 1

Delay Bounds(ms)

F
co
1

4.7 1

0 20 40 60 80 100
ID of VLs

B. Get Delays for State of Art method when all VLS have the same priority.
- Go to State_of_Art.java file

- In main method, set numVL (no of virtual links) to 20 or 100 depending upon no
of VL’s used.

- In main method, set numOfPriority (priority) to 1, indicate all VLs have same
priority.

- In main method, at end of the method, set delay to State_Of_ArtFP or
State_Of_ArtNFP

- Run the code and record the delay values to plot the graph.
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Plotting both State of the Art and Reality Conforming Method, we get following results:
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C. Get Delays for Reality Conforming method when there are two priorities without
frame preemption.

- Go to OurMethod.java file
- Inside getDelayl method, set res = FPNFP

- In main method, set numVL (no of virtual links) to 20 or 100 depending upon no
of VL’s used.

- In main method, set numP (priority) to 2, indicate VLs have different priority

- Run the code and record the delay values to plot the graph.
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D. Get Delays for State of Art Method when there are two priorities without frame
preemption.

- Go to State_of_Art.java file

- In main method, set numVL (no of virtual links) to 20 or 100 depending upon no
of VL’s used.

- In main method, set numOfPriority (priority) to 2, indicate VLs have different
priority.

- In main method, at end of the method, set delay to State_Of_ArtNFP

- Run the code and record the delay values to plot the graph.
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Plotting both State of the Art and Reality Conforming Method, we get following results:
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E. Get Delays for Reality Conforming method when there are two priorities with frame
preemption.

- Go to OurMethod.java file
- Inside getDelay1 method, set res = FPFP

- In main method, set numVL (no of virtual links) to 20 or 100 depending upon no
of VL’s used.

- In main method, set numP (priority) to 2, indicate all VLs have same priority

- Run the code and record the delay values to plot the graph.
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F. Get Delays for State of Art method when there are two priorities with frame
preemption.

- Go to State_of_Art.java file

- In main method, set numVL (no of virtual links) to 20 or 100 depending upon no
of VL’s used.

- In main method, set numOfPriority (priority) to 2, indicate VLs have different
priority.

- In main method, at end of the method, set delay to State_Of_ArtFP

- Run the code and record the delay values to plot the graph.
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Plotting both State of the Art and Reality Conforming Method, we get following results:
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