Working of NC- TANDEM — TIGHT

Nc-tandem-tight is a program written in Ocaml which computes delay bounds under arbitrary
multiplexing. It uses linear programming to find the worst-case delay bound. Note: It only works
for tandem networks.

This documentation provides insight into installation of Nc-tandem-tight and its
configuration:

Note: nc-tandem-tight only works on the Linux environment.

1. Downloading nc-tandem-tight
- Download nc-tandem-tight file from following link:

Link: nc-tandem-tight.ml

- We need to compile this file. For that we need Ocaml. We can install it by running the
following command in the Linux terminal.

apt install ocam/

- Now go into the directory where nc-tandem-tight.ml was downloaded. Open the
terminal and run the following command.

ocamlopt -pp camlp4o nc-tandem-tight.ml

- This will create a.out file in the directory. It is an executable file which converts the
network topography from text format to Ip format.

2. Using nc-tandem-tight and generating linear program file

Nc-tandem-tight generates linear programs to compute tight bounds in tandem networks under
blind multiplexing and Network Calculus constraints.

- Suppose we want to find delay for our following tandem network in our tandem1.txt file.

nservers 3

nflows 3

objective 'd" 1
beginservers

server 1 (6,3);

server 2 (7,0) (18,3);

server 3 (5,2) (6,3);
endservers

beginflows
flow 1 [1,32] (2,1) (1,3);
flow 2 [1,2] (1,2);
flow 3 [2,3] (4,2);
endflows
- To convert this text file into Ip file we need to execute the following command:
./a.out tandem1.txt tandem1.Ilp

Note: Here tandeml1.txt is input file and tandem1.Ip is output file

- Go inside the directory where nc-tandem-tight was downloaded and copy the text file to
the same directory.

- Then execute the above command to generate the linear program file.

- After this nc-tandem-tight program will generate tandem1.1p file

Now we need a linear programming solver to solve this Ip format file and generate the results for
delay.

3. Download LP Solve
- Download LP Solve from the following link.

Link : Ip_solve

4. Install LP Solve IDE

Open the executable file and install it as shown in the images below.

Welcome to the LPSolve IDE Setup
Wizard

This will install LPSolve IDE 5.5.2.11 on your computer.

Itis recommended that you close all other applications before
continuing.

Click Nextto continue, or Cancel to exit Setup.



https://www.di.ens.fr/~bouillar/NCbounds/nc-tandem-tight.ml
https://sourceforge.net/projects/lpsolve/

5 Setup - LPSolve IDE —

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this agreement
before continuing with the installation.

GNU LESSER GENERAL PUBLIC LICENSE ~
Version 2.1, February 1939

Copyright (C) 1997, 1999 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
ofthis license document, but changing itis not allowed.

[This is the first released version ofthe Lesser GPL. It also counts
as the successor ofthe GNU Library Public License, version 2, hence
the version number2.1] hd

(@) | acceptthe agreement

{1 do notacceptthe agreement

i setup - LPSolve IDE -

Select Start Menu Folder
Where should Setup place the program's shortcuts?

Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

| Browse...

< Back Cancel

{5 setup - LPSolve IDE —

Select Additional Tasks
Which additional tasks should be performed?

Selectthe additional tasks you would like Setup to perform while installing LPSolve IDE, then
click Next

Additional icons: N
Create a desktop icon

Create a Quick Launch icon

File associations:

Ip_solve (.Ip)

MPS  (mps)

MathProg (. mod)

ZIMPL  {zpl)
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<Back Cancel

75 Setup - LPSolve IDE -

Completing the LPSolve IDE Setup
Wizard

Setup has finished installing LPSolve IDE on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

Launch LPSolve IDE

5. Open LPSolve IDE
- Open LPSolve IDE

[ LPSolve IDE - 5.5.2.11
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6. Download Ip files
- Download the Ip files generated from nc-tandom-tight from the given link.

Link:
7. Execute the Ip files

- Go to files and click on open.
- Select the directory where the Ip files from nc-tandom-tight were downloaded.
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- Select the files you want to execute
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1 hax: tl - u;
2 £1s0u-£flsltl >=0;
3 t0 <= u;
4 u <= tl;
s flsOu-£f1s0t0 >=0;
€ fls0tl-£f1ls0u >=0;
7 £1s0u - £1s0t0 <= 1.000000 + 0.670000 u - 0.670000 tO ;
8 fl1s0tl - £1s0u <= 1.000000 + 0.670000 t1 - 0.670000 u ;
$ /* Contraintes sur les datess*/
10
11 t1 - t0 >=0;
12
13 /* Contraintes de causaliti® et croissance *
14
15 £1s0t0 >= 0; /* positivitd® *
1€ fl1s0tl >»>= £f1s0t0; /* croissance */
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18 f1s0tl >=flsltl; 1itA® *
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20 £ls0t0 =£flsltO; charge*
21 fls0tl - £1s0t0 <= 1.000000 + 0.670000 tl1 - 0.670000 tO;
22 + flsltl - flslt0O >= 10.000000 t1 - 10.000000 tO -1.000000;
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- Click on play button to execute the file and display the results.
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Using DUAL
The primal

simplex for phase 1 and PRIMAL simplex for phase 2.
and dual simplex pricing strategy set to 'Devex'.

Optimal solution 0.2 after 6 iter.

Relative numeric accuracy ||*|| = 0

As we can see that, for the particular tandem network, delay is 0.2 second.

- Take note of all delays from the Ip files you want to visualize and Plot the delays to get a graph
using any visualization technique.
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