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Starting with S&R project
development

Running simqueue with Visual Studio



Get Visual Studio

* Full versions from Polimi (Developer Academic
Alliance - MSDN AA)

 Visual Studio 2013 Professional or Ultimate

e http://www.smartpc.polimi.it/en/software-
download/students/msdnaa/

e Express version from Microsoft
* Visual Studio Express 2013 for Windows Desktop

* http://www.visualstudio.com/en-
us/downloads/download-visual-studio-vs



http://www.smartpc.polimi.it/en/software-download/students/msdnaa/
http://www.visualstudio.com/en-us/downloads/download-visual-studio-vs

Get Simqueue source files

 Download source files from
* http://home.deib.polimi.it/tornator/Tornatore files/RCI

2010/labo files/simqgueue.zip
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http://home.deib.polimi.it/tornator/Tornatore_files/RCI2010/labo_files/simqueue.zip

Get started

> Microsoft Visual Studio 0 Y quicklaunch (Ctri+Q) Pla & X
FILE | EDIT VIEW DEBUG TEAM TOOLS TEST ARCHITECTURE ANALYZE WINDOW  HELP ! Diego Tuzi ~
New ' | i3 Project Ctrl+Shift+N
Open 3 - .
P @ Web Site... Shift+Alt+N el B
Close [ Team Project..

Close Solution

o

File.. Ctrl+N
Save Selected Items Ctrl+S Project From Existing Code...
Save Selected ltems As.
W save Al Ctrl+5hift+S
Export Template...
Source Control 3
Page Setup...
Print... Ctrl+P
Account Settings.
Recent Files 3
Recent Projects and Solutions. 3

Exit Alt+F4

Qutput

Show output from:

Package Manager Console Error List K@il Find Symbol Results Solution Explorer @EERINS" ISR EERVTEN



Get started

> Microsoft Visual Studio 63 Y | QuickLaunch (Ctrl+Q) P e & x
FILE EDIT VIEW DEBUG TEAM TOOLS TEST ARCHITECTURE ANALYZE WINDOW  HELP 1 Diego Tuzi ~

|8 -2 &

- - | P Atach.. - -

Solution Explorer

12101dx3 193G

Specify Project Location and Source Files

You can choose the files from one or more folders.

xoqoo]

Project file location:

d:\Users\Diego\polimi\20131129_sr_presentation\simqueue, Brow:
Project name: ﬁ

simueue_tesﬂ

Select the directory where you saved

Folders:
Add subfo.. Folder Add..

the simqueue source files.

Enter project name.
C | I C k “ N eXt ”. F'('Z;!p;“’idit‘j:e pm::::pp;i.hm;“hm;*‘iﬂc;*.rt;“r

Show all files in Solution Explorer

Output

Show output from:

< Previous Einish Cancel

Package Manager Console Error List K&Nii8l Find Symbol Results Solution Explorer @EEREST e ELRYTN




Get started

> Microsoft Visual Studio 61 Y quickLaunch (Cirl+Q) Ao ® x

FILE EDIT VIEW DEBUG TEAM TOOLS TEST ARCHITECTURE ANALYZE WINDOW  HELP ! DiegoTuzi ~

|B -2 P

- - | P Atach.. - -

Solution Explorer

12101dx3 193G

Specify Project Settings

These details determine how the project is built and the type of the project created.

xoqoo]

How do you want to build the project?
(®) Use Visual Studio
Praject type:

Console application project

v
[ Add support for ATL ” ‘ Select the type of project to create.

Choose project type “Console N
a p p I i C a t i O n p roj e Ct ) [] Add support for the Common Language Runtime
CIiCI( ”FiniSh” () Use external build system

Output

Show output from:

< Previous Finish Cancel

Solution Explorer

Package Manager Console Error List K&Nii8l Find Symbol Results Team Explorer Class View




Get started

Dq simqueue_test - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS  TEST

- | B-2 W ﬂ"| - - | P Local Windows Debugger ~

ARCHITECTURE

'Debugv‘p;h |

ANALYZE  WINDOW  HELP

3 Y | QuickLaunch (Ctrl+Q) P oo B X
! DiegoTuzi ~
Solution Explorer v ox

@ e-eamlo s -

»
= _m pp # X -
Ml (Global Scope) - -
k=3 [* o Cat % K[ +
%‘ ~l#include <stdio.h> -
:' #include "global.h" =
2 #include "queue.h”

g #include "simulator.h”

2

Svoid main(int argc,char *argy[])

{

simulator *eval;

printf{"\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n");

PrANEF( ORI OOO RO\ n\n ™ ) 3

printf("

G/G/1 QUEUE SIMULATION PROGRAM\n\n");

()©|p)@m] maﬁm]o@[@[@

eval=new queue(argc,argv);
eval->init();
eval->run();
eval ->results();
delete(eval);
system("pause”);

100% -
Qutput

Show output from; - ‘

Package Manager Console Error List [Sitll Find Symbol Results

Ready

Run the simulator

|z

Search Solution Explorer (Ctrl+é&) FeRd

m Solution 'simgueue_test' (1 project)
4 [%] simqueue_test
b .= External Dependencies
b, HeaderFiles
+ Resource Files
4 Source Files
++ buffer.cpp
++ calendar.cpp
++ easyio.cpp
++ event.cpp

v v v v v,

++ main.cpp
ﬂ ++ packet.cpp

++ gueue.cpp
*++ rand.cpp

++ simulator.cpp
++ statcpp

v v v v

Solution Explorer WEERNSTEIl = SN @EERUTENY
Properties > 1 x
Ln1 Col 1 Ch1 INS




Get started

DQ simqueue_test (Running) - Microsoft Visual Studio 3 Y Quicklaunch (Ctri+Q) P - & x

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST ARCHITECTURE ANALYZE WINDOW  HELP ! DiegoTuzi ™
S0~ | "'ﬂd"| - '| Continue ~ - ‘p; IIIG‘ | ?.CodeMapP%;.h ‘E"E‘l =

= Process: | [196] simqueue_testexe - Suspend ~

Stack Frame:

Thread:

maincpp B X
(Global Scope)
[ -F- Car K- X[
H#include <stdio.h>
#include "global.h"
#include "queue.h"

@—h@‘() y

Search Solution Explorer (Ctrl+é&) P -

] Solution 'simgueue_test' (1 project)
i eue test
rnal Dependencies

#include "simulator.h"

Fvoid main(int c,char *

{

simulator *eval;

printf{"\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n

PraMEF (R R R R KA KKK HR AR AK K

printf(" G/G/1 QUEUE SIMULATION PROG

This is your start point...
PRAMEF( ™ H R RA AR AR KA KRR AR KRR KRR KK .
N Enjoy...

56 3634 2656 36 36 2 54 36 36 3 JEIE HEHE 3 HEHE 3 HEHEH I EHEH HE HEIEHEHEI HEHEHEIE HE36 0 MEIEHER 6 4 B M HEHEH N

eval=new queue(a
eval->init();
eval->run();
eval->results();
delete(eval);

G/G/1 QUEUE SIMULATION PROGRAM

5 X3¢ X KKK KK KKK KR HR HRHR KK KKK KKK KKK KK HHHHHR FH KK IR KKK KKK KKK HK
MODEL PARAMETERS:
Arrivals model:

1 - Poisson:>
[1] > .

Solution Explorer REEGNSTE I

Breakpoints Command Window Immediate Window Output

LGEY Locals RUEE N

Ln1



S&R project example

Project developed by Tuzi, Visin, Saliai and Panti in AY 2010/2011



Example of S&R project

* Project name:

* Input-buffered switches
simulation program

* Project goal:

e To reproduce a non-blocking
network with input buffer

* To demonstrate the HOL
blocking problem

* To overcome HOL problem
* implementing output speed-
up
* implementing different types
of advanced scheduling
algorithms
* Performance analysis and
comparison

Non-blocking
network




Input parameters

INPUT DEFAULT | RANGE | DESCRIPTION

M

Load

Input buffer length
Output buffer length
Transient accuracy
Run length

Number of runs

Confidence range
probability

Output speed-up

128

1

8
8192
1000
10000
10

95

1

2-256
2-256
0.1-1
0-2048
0-8192
10-10000
100-20000
2-20

1-100

1-8

Number of inputs

Number of outputs

Traffic load for each input
Input buffer length

Output buffer length
Transient accuracy

Length (in slot) of a single run
Number of runs

Confidence range probability in
percentage

Speed-up for each output



Algorithm selection

W nave loescmemon

0

unfair

modN

localFifo

globalFifo

iRRM
iSLIP
FIRM

Inputs have different transmission priorities. It suffer from HOL
and starvation.

It has a circular transmission priority. It suffer from HOL but
starvation is not possible.

It has a circular transmission priority but contenransmission
priority to cell that is in hol position for the longest time.
It suffer from HOL.

There is only one virtual input queue and cells are served in FIFO
policy. It is the most fair algorithm.
It suffer from HOL.

It implements iRRM algorithm
It implements iSLIP algorithm

It implements FIRM algorithm



Output values

Average input delay

Average output delay

Average total delay
Average lost delay
Throughput

Input packet loss
probability

Average iterations

Mean delay time a cell spent into input buffer

Mean delay time a cell spent into output buffer. It is
different from zero only if output speed-up is greater than
one

Mean total delay time
Mean value of lost packets
Mean throughput value

A packet is loss if the input buffer is busy.

Mean number of iterations needed by advanced
scheduling algorithms to obtain the best input-output
matching (in one slot time)



Performance analysis

Base algorithm: throughput

. '} Theorical nfair localFifo globalFifo
® D emon St rat 10N Of 2 0.7500 0.7497 0.7513 0.7499 0.7490
4 0.6553 0.6540 0.6563 0.6547 0.6578
th e H O L b I O C kl n g 8 0.6184 0.6191 0.6193 0.6190 0.6203
16 R 0.6013 0.6022 0.5999 0.6024
32 - 0.5930 0.5927 0.5933 0.5933
p ro b I e m 64 = 0.5900 0.5894 0.5899 0.5905
128 B 0.5879 0.5880 0.5883 0.5887
256 = 0.5868 0.5869 0.5865 0.5869
o0 0.5858 - - - -
* 58,6 % throughput

. . Throughput analysis
limit when V=N, loade1.0

N=M - o 075

* Every single value o
H . %D’GT | B Unfair
in the table isthe | §o= = o
output of one 5 ﬂ <ot
simulation session oot Hﬂﬂﬂﬂ

2 4 8 16 32 64 128 256
N - number of inputs/outputs




Performance analysis

Base algorithm: throughput with output speed-up

K lobalFif
o TO Ove rCO m e t h e 1 0.586 0.5877 0.5878 0.5875 .57
2 0.885 0.8861 0.8863 0.8862 0.8862

4 0.996 0.9947 0.9947 0.9947 0.9947

H O I_ p o b | em 8 1.000 0.9976 0.9976 0.9976 0.9976

onhe solution is to Throughput analisys
increase the ratio
between output

and input or
equivalently

using output _
speed-up. S ; 4 ,

Output speed-up




Performance analysis

Advanced algorithm

. iRRM isLIp FIRM
o TO fl X H O L 2 0.997 0.998 0.997
. 4 0.986 0977 0.995

B 0.995 0.981 0.993

blocking problem :
. 32 0.994 0.989 0.984
without change = 0504 055 057
128 0.994 0.991 0.941

the ratio
between number 1

Throughput analysis
M=N, load=1.0

of output and .
number of input £
is to use £ oo

0,93

advanced 0,92 -
scheduling oo L L NEL L
a |go rit h m . N - number of inputs/outputs

128

W iRRM
WiSLIP
= FIRM




More details

* You can download the template project realized in
these slides and the complete “Input-buffered
switches simulation program” project from the
following link:

* https://www.dropbox.com/s/s2pvlqga2p9vkkor/2013112
9 sr presentation.zip



https://www.dropbox.com/s/s2pv1qa2p9vkkor/20131129_sr_presentation.zip

