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OMNEST

License
Commercial use

Simulation kernel, tcols, examples,
documentation

Eclipse-based Simulation IDE
Support for all major operating 5--,‘~3temsE
Windows installer

Pre-compiled (and tested) simulation
libraries for Windows

Suppeort for Microsoft Visual C++
Support for the GCC Compiler4

Documentation Generation
(example: INET)

SVG Image Ex.pcrte
SystemC Integration"
HLA Support®

Support

Service Releases

Academic Public License '

Commercial License

not allowed" allowed
yes yes
yes yes
yes yes
no
(distributed as zip) .
no yes?
no yes
yes yes
yes
under Creative Commons" e
no yes
no yes
no yes
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i R S support available
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1 /I D-FF Code
2 #include "systemc.h”

3

4 SC_MODULE(a £f) {

5 sc_in<bool> din:

6 sc_in<bool> clock:

7 sc_out<bool> dout:

i

9 void doit() {
10 dont = din;
11 }:
12
13 SC _CTOR(d ff) {
14 SC_METHOD (doit) ;
15 sensitive pos << clock:
16 }
17 }:

£ U
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dyna
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File Edit Simulate Trace Inspect View Options Help

irﬁai)@isTﬁﬁUﬂ. FﬂS?'!H!R!.SS.UN%I::' igﬁimﬁ:ﬁaiglﬁig

{no netwark set up) |Event 20 | T=0.0000000 (0.00) | Next:
Msgs scheduled: 0 ||Msgs created: 0 | Msgs present: 0
Ev/sec: n/a "Simsec:’sec n/a |Evfsimsec n/a
+ fl).'l +=1 - ‘I\ 0 sec

L B scheduled-events ;I

ESet up an Inifile Configuration

Set up one of the configurations defined in omnetpp.ini.

Config name:

Run number:
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simple Txcl

1
gates:
input in;
output out;
b
I

// Two instances (tic and toc) of Txcl connected both ways.
J/ Tic and toc will pass messages to one another.

i’
network Tictocl
1
submodules:
tic: Twcl;
toc: Txcl;
connections:
tic.out --» { delay = l@éms; } --» toc.in;
tic.in <-- { delay = 188ms; } <-- toc.out;
}

A s

\Y
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95 »toc 4 tic.cwl sus aslu toC § tic P @ dosle 25 99 5 &5 el o) 4SS Tictocy e
S w4 syl fuoutsbtic o S Ldzaa TXCY Pl 4 Ol dosle 5l ols g0
ST ol plomil 1) LS (e 38 oS 1 Dy g0 4 9 ol 03505 Juate in el 4 toc 34,9
S e el e Vet 5 s a0
s,lsin fungwgﬁf&uout ‘:Uq&_gﬁc,._f&i_gwl oslw o5k S TXCY @
BB 2dg b LI pleS (55le ealy 15 TXCY esle g3l (functionality) s Sles s o6 WL J= ¥
(2 o plwil CFF 0L L IXCY.CC
#include <string.h>

#tinclude <omnetpp.h>

class Txcl : public cSimpleModule

1
protected:
// The following redefined wirtual function holds the algorithm.
virtual void initialize();
virtual void handleMessage(cMessage *msg);
I §

// The module class needs to be registered with OMMeT++
Define Module(Txcl);

vold Twcl::initialize()

i
// Initialize is called at the beginning of the simulation.
// To bootstrap the tic-toc-tic-toc process, one of the modules needs
// to send the first message. Let this be “tic'.
// Am I Tic or Toc?
it (stromp("tic", getName()) == @)
1
/! create and send first message on gate "out". “tictocMsg" is an
// arbitrary string which will be the name of the message object.
cMessage *msg = new cMessage("tictocMsg");
send(msg, "out");
h
¥
vold Txcl::handleMessage(cMessage *msg)
1
/f The handleMessage() method is called whenever a message arrives
// at the module. Here, we just send it to the other module, through
// gate “out'. Because both “tic' and “toc' does the same, the message
// will bounce between the two.
send(msg, “out");
;

\ s

v
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g
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b o 22t BBy oS o S g Bl ) 55 ole ad sl 5 s b0

% make
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[General]
network = Tictocl

oS or 03zl 15 OMINGPP.INT G 51 Lyl il (s sobm sl Jloe s Ll
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[General]

# nothing here
[Config Tictocl]
network = Tictocl

[Config Tictoc2]
network = Tictoc2

[Config Tictoc3]
network = Tictoc3

[Config Tictoc4]
network = Tictocd
Tictocd.toc.limit = 5

[Config TictocS]
network = TictocS
** limit = 5

[Config Tictock]
network = Tictoch

[Config Tictoc?]
network = Tictoc?

S snalS L a5l 5 )l 4l aa pe | il s S

# argument to exponential() is the mean; truncnormal(} returns walues from

# the normal distribution truncated to nonnegative walues

Tictoc/.tic.delayTime
Tictoc?7.toc.delayTime

[Config Tictocg]
network = TictocB

[Config Tictoc9]
network = Tictoc9

[Config Tictocl®]
netwark = Tictocl®

[Config Tictocll]
network = Tictocll

[Config Tictocl2]
network = Tictocl2

[Config Tictocl3]
netwark = Tictocl3

[Config Tictocla]
network = Tictocld

[Config Tictocl5]
network = TictoclS
record-eventlog = true

exponential(3s)
truncnormal(3s,1s)

0
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simple Txc2

{
parameters:
@display(“i=block/routing”}; // add a default icon
gates:
input inj
output out;
}
/f

// Make the two module look a bit different with colorization effect.
// Use cyan for “tic', and yellow for “toc'.
/f
network Tictoc2
1
submodules:
tic: Txe2 {
parameters:
@display("i=,cyan"™)}; // do not change the icon (first arg of i=) just colorize it
}
toc: Txc2 {
parameters:
@display("i=,gold"}; // here too
h

connections:
VYU
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1 (Tictoc2) Tictoc2 = r=nE=
b B B @ o st osuw
| Tictoc2) Tictacz (id=1) (ptrixadda450)
Y
Tictoc
i
v
P .=
T

5 EV (2 g ahs 4 TXCY & Slus sleals 0353531 sl 15 CH+ LU Lo rmen

:rpb

EV << "Sending initial message\n";

EV << "Received message << msg-:getName() << "', sending it cut againin";
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File Edit Simulate Trace |nspect Miew Options Help
. T 3 . . . a i .
l-—Et % & = Q-l - oM F:l.lnb FﬁS!' EH!R%! LIH%I‘:.‘.I @ : HR' : Ei 2‘% D[ E:E : E
Run #0: Tictocz |Event #20 [T=2 |Mext: Tictoc? fic (id=2)
Msgs scheduled: 1 |rsgs created: 1 |Msgs present: 1
Ew/sec: nia ||Simsen:fseu::: n'a |Evfsimsec: hia
tictochksg . . . o
' i + 0 seC
f_]_ Tictoc? (Tictocz) (id=1 I R E'a_-'Eﬂt #13, T=j:.$. Hl:ndu}e #3 ‘Tictl;u:E.tl:u:' _ I
fic (Twc2) (id=2) Received messzage tictochzg'. senu{llng it out again
" ** Euent #14, T=1.d4, Hodule #2 Tictoc?,tic'
O in (clEate) Feceived message "tictocMzg'. sending it out again
O out (cGate) ** Event #15, T=1,5, Hodule #3 'TictocZ,toc'
toc (Txc2) (id=3) Received message "tictochsg'. =ending it out again
] #k Fuent #15, T=1.6, HModule #2 "TictocZ,tic'
O in (cGate) ; e i S .
Feceived meszage tictocMsg'. zending it out again
O out (cGate) # Ewent #17, T=1,7, Hodule #3 "Tictoc2,toc'
B B scheduled-events (chessageHeap) Received meszage "tictocMsg'. sending it out again
L e tictochdsg (chessage) ** Euent #18, T=1,8, Module #2 "Tictoc2,tic'
Feceived message "tictocMsg'. sending it out again
*+ Fuent #19, T=1.9, Hodule #32 "Tictoc?,toc'
Received message "tictocHsg', sending it out again
Y i
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(S o LS NS puae IS8 w4 ) e led
class Txc3 : public cSimpleModule
1

private:
int counter; // Note the counter here

protected:
1 Uy
»» = handleMessage() wb jo 5 osls I3V Hlp |, pice initialize() &b 5o
o B (Sl dd dewy i s 4 aSST 5 eS8 oS 1, OF ply 3l ys L p

..>_9~a

S S35 bUS Hs p) Hees w
WATCH{ counter);
SUS tic KT 55y possle o oKes |, TKENV s cOUNtEr Hldie 33 o) giws gl

S Ol edd 5L g o 311, CONtENS amiv s (ASS

3
-

(T=c3) Tictoc3.tic

R = BT R YR TR SR -
J(Txn:ﬁj Tictocdtic (id=2) (ptrO<3dcychd)

Fields  Contents ]

3 objects

Class | MName | Iifo |

O chate in <—— toc,out, ned,lelayChannel dizabled=false delay=0,1

O chate out -—» toc,in, ned,lelayChannel dizabled=false delay=0,1

i counter 10

]

- | -
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L b &S Jla )l s o5 initialization oS’ cund ;5 1, eliw AL
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simple Txc4

{

parameters:

bool sendMsgOnInit = (false); // whether the module should send out a message on initialization
int limit = (2); // another parameter with a default wvalue
f@display("i=block/routing™);

gates:

A S

S g 1, CH+ usinitialize() s odijled 4 O yolazsl 5 gal,l 0Ll 6l L

:(..:A.smid
counter = par("limit"};
oS op o3l 5 b e 1y gl ply LT Sl e 5l 5 5005k oo 3!
(par("sendMsgOnInit").boclValue() == true)

25 A ,lA 45{...5 3,14 omnetpp.ini L NED |6 ;5 1, s 2,4 o) 5 J-
NED LG ,s default ;gws 51 eslizal b b el b (gl Al szms s <y gyl NED LU
omnetpp.ini ;b 31 1, bzl Ay o Oy cpl 53 &S WS a5 a0 malie
oslwl NED LU ;5 595 50 default ;s ead jasin psls Olea 51 L 5 A4S 85,00k
S

-
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network Tictocd

1
submodules:
tic: Txcd {
parameters:
sendMsgOnInit = true;
@display(“i=,cyan");
b
toc: Txcd {
parameters:
sendMsgOnInit = false;
@display("i=,gold"};
¥
connections:

1SS

tpsls ,lads OMnetpp.ini kG s 1, W
Tictocd.toc.limit = 5

Gib 5yl as,lade 5 S e Slezds Wildcard 51 omnetpp.ini 4K bul
(...S o2l gy cnl 5 il $ (eaekiyl < J9l omnetpp.ini » NED sl LU

Tictocd.t*c.limit=5

sC

Tictocd.*.limit=5

** limit=5
Sl | (:Lg 5,0 5855 S limit a5 Josbediyls Sl (6 4 byl 5 e &S
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G e 53 S g0 o5 S350 Ga b 5, Jgibe sl il Adlg o Tkenv s
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S =l 3 odlaial 0 pud —£-Y-¢
Ju,u,g,usﬂ,;Le;:tocjtic‘\swm.nﬁm;se@s NED LU « 35 3
Sl Gib Sl sk (5 esle Ja5le p g sl oa kil ogline BdS b s g display as
2ol Toc 5 Tic eslw Jsjbe 93 Lo eyl 23S override I, b o, 31 o2n 9 (.U'L.., S
Kl odd riwe 4S
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simple Txc5

1

parameters:
boocl sendMsgOnInit = (false};
int limit = (2};
@display("i=block/routing™);

gates:
input in;
output out;

Ve <o
V.;:S‘_;G ’.ﬁ."r.M' o |J u}u‘)E)‘A&WGM‘.W‘L J}jlﬁ)é

simple Tic5 extends Txc5

1
parameters:
@display(“i=,cyan™);
sendMsgOnInit = true; // Tic modules should send a message on init
¥

JSa 1Y
L glize b el )l olie g (ol Sy g et 4 50 TOC Jg5be o

simple TocS extends TxcS

1
parameters:
@display("i=,gold"};
sendMsgOnInit = false; // Toc modules should NOT send a message on init
h

Yr s
BL) submodule Q‘_,.& @ L@.J J‘ r.g‘j = gﬁ)\u = LA ealuw ‘_;L@.Ujlﬁ aS ‘;o\g..a

‘.,:.S saliiul 5 g5 (5 4SS
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network TictocS

submodules:
tic: Tics; J// the limit parameter is still unbound here. We will get it from the ini file
toc: TochS;

connections:

Y s

AE Feske g 5 oSl 4GS iy a Ay (0 S shilen
8wl (il 1 pud —0-Y-¢

s | 3. kisbi b o o 3L 15 ply S5 5l day Aol tOC 5 tiC (o slgdus o
$ 46 S 03Il 4 sdome Jlayl 5 S 1 ply 4 ems (o i gl 658 @ I, tOC 4 tiC L
s 4 ply dlyl Gk 5l sl and i G OMNETHE 5.k)ls oK o (55lu 4
Ll 31 eslinul (g o6 s 4 Lgi)uigs o ounel SEIf-messages by cplbsl o ot
(s b ply K5 asles 55 L6l 6 5

= NS « tictocMsg 5 event slesl 4 cMessage 4 5Ll g5 Ol g

s dasle @ ply Jlosl 6l 6503 5 355 4 el Jl)l sl (o531

class Txctd : public cSimpleModule
1

private:
cMessage *event; // pointer to the event object which we'll use for timing
cMessage *tictocMsg; // variable to remember the message until we send it back

public:
Ye s
b s e P 25 scheduleAt () b s s 4 |y Self-messages

oS e 1y 2 g 00l oo ply Wb &S Gl 0l e OF sla 0L
scheduleAt (simTime()+1.8, event);
2 pasS |y (Flos el g Al handleMessage() ,»> J-
(msg==event)
s bl G, pl 4 edlE 2 )y BT
(msg->isSelfMessage())

Y¥
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™ OMNET++/Tkenv - Tictoch ===
File Edit Simulate Trace |nspect Miew Options Help
G 2R E A H O ad 20 @ A IRy in N
Run #0: Tictock |Event #464 |T=259.2 |Mext: Tictack tic (id=2)
Msgs scheduled: 1 |rsgs created: 3 [rasgs present: 3
Ewsec: nia | Simsacssec: nia |Ewfsimsec: nia
fictochisg . . . o
' il o S SBC
@8] Tictock (Tictoch) % |[** Event #458. T=255,E_I+ Hn:u:luln_a #2 Tictock,toc' I
= fic (Txch) (id= Meszage arrived, starting to wait 1 SEC. 44
- ** Buent #4539, T=256.9, Hodule #3 Tictoch,toc!
O in (cGate) Wait period is ower, sending back message
O out (cGate’ *# Puent #4600, T=257, Module #2 'Tictock.tic'
& event {chi Message arrived, starting to wait 1 sec...
Al ** Fuent #4681, T=252, Hodule #2 "Tictoch,tic'
Il toc (TxcE) (1d Wait period is over. sending back meszage
§|_ scheduled-event| | e Fuent #462, T=258,1, Hodule #2 ‘TictocE,toc'
@ fictochisg (ch Meszage arrived, starting to wait 1 sec...
** Pyent #463, T=2589,1, Hodule #3 "Tictock,toc'
Wait period is over, sending back meszage
i | i
"

Yo s
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23 g s w5 omnetppaini b s NED LU G b 5 Llg 0 o5 ol
ol 3 eslial (gl Jl= a wtaiils Sb dalas sla piie U Ames 3B g5l sla mel,l

05 % handleMessage() ;s oS o oslizul O 51 as bty byl b S

£ The "delayTime" module parameter can be set to values like
// "exponential(5)" (tictoc?.ned, omnetpp.ini), and then here
ff we'll get a different delay every time.

simtime_t delay = par(“delayTime™);

EV << “"Message arrived, starting to wait "
tictocMsg = msg;
scheduleat(simTime( )+delay, event);

<{ delay << " secs...\n";

UK
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(r.s
(uniform(e,1) < @.1)
1

EV << "\"Losing\" message\n";
delete msg;

s vy
(S P omnetpp.ini ;s 1, b zl,4

Tictoc7.tic.delayTime
Tictoc7.toc.delayTime

YA SO
Lilg o (asS e restart |, oF WS o Ll 1) ile ad Lb dix o -y

exponential(3s)
truncnormal(3s,1s)

S el Bl Ol ahs S Al Cilys 1 Gl W mlS 5L a s oS Dlowl
Sb 2 3 15T 5 a8 s sl akal o2 8 K 51 sl slusl W5 gl y OMNeT++
oo ol 1SS BB sl e and gl ol Rl S e an)lie DL, seed S L
s L gl S Olowsl wogline s€EA L 1) (65w s il o hlad &g Ho.0l

3l omnetpp.ini & 1, 55 b cwl SIS

[General]
seed-@-mt=532569 # or any other 22-bit wvalue
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Olo) plodl g s syl g% A P08 -Y-T-¢

o e B s 05l i 0 51005 4K LTy 5 (g5ldie 4 p 8 S 4yl (ol
Sh,toc s tic slewds asss ohesS stop-and-wait jlw 4md ¢ 5 5l Jbe S 4 s
JW‘&QtOCgM:&vaAQb (lﬁ'&tOCJtiC&w: ML«AV.:S@H?VA
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void TocB::handleMessage(cMessage *msg)

1
if (uniform(@,1l} < ©.1)
1
EV << "\"Losing\" message.\n";
bubble("message lost™); // making animation more informative...
delete msg;
h

m

v U<
o el ) O dads s 31 1, ely 5 0L » tochubble i1 51 st b

& B © 8 oy sy
l (Tictocd) Tictocd (id=1) (ptrO<Ede9a7a)

Tictocd

=Xz =|

toc

e

U

23kS o sl 1y 6 K3 ply 5 Sl 4y s Sl ply &S KIS (o 52 5 s pladl 4 el
b 58 0k opl bl e i 45 b Slersgd s Wb el A, TOC Clgr &S (5,0
ol self-message <

scheduleAt(simTime()+timeout, timeoutEvent);

ZJ«g.U‘,JJ

cancelEvent(timeocutEvent);
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S

b ol 4 b wb o handleMessage() 4> I jiw 04 S 5 3 ol Gl
ST PR VH B pile sendCopyOf() s generateNewMessage()

(oS o S handleMessage()

cMessage *Tic9::generateNewMessage()
1

[/ Generate a message with a different name every time.
char msgname[28];
sprintf(msgname, "tic-%d", ++seq);

cMessage *msg = new cMessage(msgname);
msg;

Y s
wvold Tic9::sendCopyOf(cMessage *msg)
1

// Duplicate message and send the copy.

cMessage *copy = (cMessage *) msg->dup();
send(copy, “out™);

s
s 6 Sk eSS s -f
o F 93 31 w1 1+ pud 1§

St S L Ll ool G Jg3le i el S5 o el o Yl
sl oy a8 51 S0 o s el 1) dims o ool o (618 Shad oS ot
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9 S99 <5 ok slyls Ll g5l aea 51 Jglayls pois oS 4 5L NED LU

Wl o A
simple Txcl®e
1
parameters:
@display("i=block/routing™};
gates:
input in[]; // declare in[] and out[] to be wvector gates
output out[];
¥

LE 2
(e o8 sluws) ls p o3l aS o b &8 5 golop @ fodd ) b &8 [] sla SIS

oS o3l 4SS a5l TXC 514 558 o0 s Slo

network Tictocl®

1
submodules:
tic[6]: Txcle;
connections:
tic[@].out++ --> { delay = 1@88ms; } --> tic[l].in++;
tic[@].in++ <-- { delay = 188ms; } <-- tic[l].out++;
tic[1].out++ --> { delay = 1@8ms; } --> tic[2].in++;
tic[1].int+ <-- { delay = 1@88ms; } <-- tic[2].out+t;
tic[1l].out++ --> { delay = 1@88ms; } --> tic[4].inH+;
tic[1].in++ <-- { delay = 188ms; } <-- tic[4].out++;
tic[3].out++ --» { delay = 1@88ms; } --» tic[4].in++;
tic[3].in++ <-- { delay = 1@8ms; } <-- tic[4].out++;
tic[4].out++ --> { delay = 188ms; } --> tic[5].in++;
tic[4].int+ <-- { delay = 1@8ms; } <-- tic[5].out+t;
¥

Yo <&
Jae a4 ) @l g a8 sbul ol Sl S K8 L dg5le L byl
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£ E B9 raruy - - & g
B (Tictoc10) Tictoc10 (id=1) (ptr0x8224718)
i
Tictoc10
‘f.
04
+
tic[5]
i
Pl |

LA

oS 4 ols &S 0l a1, of &5 el forwardMessage() el XS ol cwnd
S oled 3 ol sde S &b phesS o Sl handleMessage() @b 3 e

.LS‘!:JL.«J‘ sds Olea ‘5}JJ.3|J fL:.;jo:JS J.:J_,J'Ub

vold Twecl®::forwardMessage(cMessage *msg)
1
// In this example, we just pick a random gate to send it on.
// We draw a random number between @ and the size of gate “out[]'.
int n = gateSize("out");
int k = intuniferm(@,n-1};

EV << "Forwarding message
send{msg, "out", k);

<< msg << " on port out[" << k << "]\n";

rY g
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<> s 4+ handleMessage() ,s 1, ply Ol 5 tiC[¥] s & ely 45 oo Sl
2,5 dal g
10 £g oy L m gy JUIT YY) pud -Y-T-£

23 bogats gl il el odd (JYsb g odzmy Sl br p b B b aSG3 Slle y po
g JB i il 53 45 soesS ool 1) OF (oS bl Gl byl idu 3,00
do5b g8 ad) s sla g5 @SlF ool Ol aes s delay i)l ssry ol
S O gl 5 03,8 iy 5 channel ¢ s .08 5wl SbLs,l gl » channel ¢b b (el
o2 sx 3990 DL L | channel 4 ples 53 J>- oS o e delay jl,\

:vgs W
network Tictocll
1
types:
channel Channel extends ned.DelayChannel {
delay = 1B8ms;

submodules:
YA IS
types isw Oss3l b g 4SS 0,8 1, L4 channel g5 M g aS ) shilen

L.’. ‘A-"“ Cy di 4 aS Sl Sy JQ.B AS...J: NEBE LQ.J ol t_n.lju" C" @"("»’Js ‘n‘d’:
&"’LA’Q&JSJs“t‘\f}éb“:\*”(ﬁudﬁju"‘é‘f;;‘Jingﬂjé.&;w&b
S i

(oS )2 1, CONNECEONS 25w 3 sdel 345 g 4 Ol oS Aol J>
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connections:
tic[®@].out++ --> Channel --> tic[1].in++;
tic[@].in++ <-- Channel <-- tic[1].out++;

tic[1].out++ --> Channel --»> tic[2].in++;
tic[1].in++ <-- Channel <-- tic[2].out++;

tic[1].out++ --> Channel --»> tic[4].in++;
tic[1].in++ <-- Channel <-- tic[4].out++;

tic[3].out++ -->» Channel --> tic[4].in++;
tic[3].in++ <-- Channel <-- tic[4].out++;

tic[4].out++ --> Channel --»> tic[5].in++;
tic[4].in++ <-- Channel <-- tic[5].out++;

LAY
d‘ﬁ‘ GA;WQLBUJ u‘.’.ﬁ 0‘9)5 |J J\als f\a\.@.\?s‘;oo.)&u.cﬁtsjjbw

23 S |y K JS 6 el il 4 b des e OISl b S
48 ,b 90 VLAl jl odliiwl (Y pud -Y-T-¢

S S p 4SS el a g (@S e p e (0S|, CONNECtiONS sy S
oyt 5 OMNET++ Ol ol 51 il 5 go kit Joate RuSy 0 JUail 55 Gk 51 s o 8

sinput gla o8 KL 1y inout &b g5 sla e WL Tl L oyl ploxil (sl

r,s output

simple Txcl2

1
parameters:
@display("i=block/routing™};
gates:
inout gate[]; // declare two way connections
h
£ s
S dal > 5 K& 4 connection isy
connections:
tic[@].gate++ <--> Channel <--» tic[l].gatet++;
tic[1l].gate++ <--» Channel <--» tic[2].gatet++;
tic[1].gate++ <--> Channel <--»> tic[4].gatet+;
tic[3].gatet++ <--> Channel <--»> tic[4].gatet+;
tic[4].gatet+ <--> Channel <--» tic[5].gatet+;
b
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vold Txcl2::forwardMessage(cMessage *msg)

1

{// In this example, we just pick a random gate to send it on.

// We draw a random number between @ and the size of gate “gate[]'.
int n = gateSize(“gate™);

int k = intuniform(@,n-1);

EV << "Forwarding message ™ << msg << " on gate[" << k << "]\n";
Jf %0 and %31 suffix is used to identify the input/output part of a two way gate
send(msg, “"gate$o", k);

AN )

ply oM™ iy g8 Y b —E-Tg

.L.‘aia&iQ:ﬁ&ﬂd&o&»:&,quwjjﬁabfaﬂja

oS o LSl ey 1y deaie sl 503 S g ol

JKS 4 dads Usg38l g CMessage WS 5l ks Grie WS sl ol o i

S 4 3 S MSG LU s ply WIS Slasels s b.zwwl O 4 data member
oly & bgr o WIS oS 5,0 15 Sl oa) OMNETH 5 oo CH4 0L & ply WS 555
I, setter 5 getter slauws Luls 51 S 2 ¢l odd Mg WIS Wy Olaly |,
Sl TICTOCMSQAY sl ol oals Ol 55 50 &5 b rl.% NS s LB (;U.;Jl;

dalg A5 Oley » tictoC\Y_m.CC 5 tiCTOCIY_M.h (gleel & JoU 5 ply hlalS ol 2l

S5

message TicTocMsgl3

i
int source;
int destination;
int hopCount = &;
¥

AN e

3 pls o OF 51 5 @S InClude 555 CH+ U s |, tictochY_muh wb J-

S o3l K53 IS pa il TicToCMsgh Y

[
il
=
L
=
=

#include "tic

Yy
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5 pbe S sbwl o g ol generateMessage() @b o S &S 5 s Je sl p
el 0 0305 3L 0T la ald 05 5
TicTocMsgl3 *msg = new TicTocMsgl3(msgname);
msg->setSource(src);
msg-rsetDestination(dest);
~eturn msg;
£ <y
e b pa s SRS ks 5 handleMessage() ol

void Txcl3::handleMessage(cMessage *msg)
1

TicTocMsgl3 *ttmsg = check and_cast<TicTocMsgl3 *>(msg);
it (ttmsg->getDestination()==getIndex())
£o <
05,5 &b ,s cMessage o) & 8 o, Ll handleMessage() ol oL, s

TicTocMsg\¥ 31 5 o lil & 3l Sy & 1) odd Cdb s MSQ 45 55w 2.
g5 3 Qs A aedd 3L MSQ &S o 50 1) 2 g Ml ol S (Cast) fas
A Al g CSve s Lo Cde Bl 503 S 5 S ael y AsL TicTocMsghy

Sl b opl el S (5 yme dynamic_cast eb 4 K3 J> o, CH+t
o &S ol 0dd oal 3 OMNET++ Lw i &5 ol 03 5 oslisul check_and_cast<>()
Cls b oS Syge 55 5 &S (Cast) as dynamic_cast g b 511, 5 o lal ws o
S o B e ol 0l 5 53 il el plin b 1) (3l a3 g 415

B Confirm Pg|

i Error in module {Txc10) tickoc10.kic[0]: check_and_cast(): cannot cast {cMessage *3tickoc10.kic[0]. somefsg to
kvpe 'TicTocMsgl0 *,

£ U

Y¥
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08 o3l b deaie Gupsl LT &S @S (o gy pVL )3 0k o0l OLE S 51 dny Jas )
YA B o 1) ds5ben) Slap 55 I3l pml getindex() sas pb s b col 0L
(A5 b= & 1, NED LU
0 8 338 o 3L s dale 4 by 4T 3 e WJbe 5 Sde SV b Gl 6l
du|:|JlSCﬁ!g,§;w4.33u;Jgj‘é:wwwﬁi&\eﬁ:@\#w

Al

-

s dalg 1) 55 e A cdled |l ) s S

4T E B O oy ey 4D I . & 6
| (Tictoc14) Tictocdd (id=1) (ptrOx@de0430)
Al
Tictoc14
,f
-bgi-
ARRIVED, starting new one! ]
cvd: 1 sent: 1
il
P |
£y o

Yo
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olssd 5L olaylpinspector o gy S U es S SUS s ols (595 » Al
4 b“gS - Sl Cﬁ‘ 4.1.«."- 5|.¢,..t|.'\§ ..LM‘,;'- Lo J\.;é-‘ BE 6"?.5 m,’j Sl o P

.J;aJLﬁJ ...3&..-»‘@.\.5 l:ul:-\.hejfwclﬁ ;;-1“5&5\’-‘*-5 .>|M'¢f\.3:w;|-\?o ‘f\ﬁ fU

J (TicTocksg14) simulation. scheduled-events tic-5-

Fields ]

Iél— @ fic-5-to-0 (TicTochsgld) At
—controlinfo = NULL (cObject)
—source =9 [.] (nt)
—destination =0 [.] (inf)
—hopCount = 25 [..] (inf)

Bl base

E- message

kind = 0 [.] (sho)
pricrity = O [..] (short)
displayString = "' (string)
Bl ohsolete

B sending

|

FA S
LS)LAT S 4e gazes Q.Uj'.éi -f-¥
b8 (Jlosl Sy o oslods gwled 1VE pud —1-E-¢
NS 1) eyt g3 (ol 03,5 3L b byl o 5 a4 slgels slaws Os
0235 6Ll g3l
.numReceived ; numSent

class Txcld4 : public cSimpleModule
1

private:
long numSent;
long numReceived;

protected:

£4 <o

\id
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S snalS L a5l 5 )l 4l aa pe | il s S

L s Inspect 4w 31 )Find/inspect objects sl o, 5w (5 6 2 3 w515 J-us F

|) s ‘Su e; tﬁu ;..é\u; K] LéJLwﬂ Mass G v.;:S oalaiul (:Jb )‘,3 J'.:a' toolbar BL

. Findfinspect objects

.ﬁ)}i C;.m.\.:

Search by clazs and object name:
Clazs:

Object full path [e.g. *foo™];

E

Wildcards accepted [5,.7], v “Packet’

Object cateqaories;

W modules | module parameters

v messages | gates, channels

Found B objects:

* rumSen|

Idze wildcards [*.7]: " fon' for any object named foo; *foo™ for any
object whose full path containg foo; use Ya-z) for character range

[v oubvectors, statistics, varables

Refrezh

v queuss
[v FSM states, variables W aother

Clasz | Mame Info | Pairite J
cWiatch tictoc11 tic[S].numSent long numsent = 24320 (243200, 09800 ptr0aCa,
cWiatch tictoc11 tic[0].num=ent long numzent = 23861 (2336LU, 0x952) Pt Al
cWiatch tictoc11 tic[1].numSent long numSent = 23870 (238710, 0953 ptrdl An,
cWiatch tictoc11 tic[2].numzent long numzent = 24340 (243410, 0952 ptrQ0cCA,
cWiatch tictoc11 tic[3].numSent long numsent = 23641 (238410, 0932 ptr0aCa,
cWiatch tictoc11 tic[4].numzent long numzent = 24641 (248410, 0x9a0) ptrQ0cCA,

o
Cloze |

0 Kb

BL Ll ol C}nga_' ‘;Jf‘.lJAJJLAJ‘ Sldad ol ‘55‘.-&4-;73&3# Cﬁ‘ )b‘\SCovw‘ &;-0).5

Jde )3 ilises Gla 0 8 Candy g me S Olgn &S Sl nl Bl sla (il 4

Y T Y PR CONG 5 B ) WOPRTLIO 1 I

oo toadnols Ol 58 gl ,a oSl YU s Olg e 1) MBI ol wioees

i Ll Loy yo 1y andy cpl b GBtasS e pasede |y ool YU s 5440 oy display

TN W ¢L>;.s| Iy L8 el 23 JS.‘.:AA

v
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if (ev.isGUI(})
updateDisplay(};

B39 db b D50 s3tp b el Jb GUI LT & 08 o gy p b5 cpl )

o Sl Sl GUI 0o 5 dlad 12 Naeos 5 (o0 4l g0 s L updateDisplay() b sl !
S o 4 )l o SBIF (g okias Lialed 45 (sl o pe WS 4l (sl ol e 534S A
5 okd atew O GUI g 558 o5 4t 4l asli p &y gm0 o] s 1) (Tkenv Lol

.:;deodbéﬁfc

vold Txcl4::updateDisplay()

i
char buf[48];
sprintf{buf, "rcvd: ¥1ld sent: ¥1d", numReceived, numSent);
getDisplayString().setTaghrg("t",0,buf);

¥

01 Ui
A el g ) S el

f [Tictoc11) tictoc11 M=

gy
gk

| =E m @] 2| ]
B (Tictoc11] tictoc1 fid=1) (phOOCH Re-layout]

hictoz11

rcvd:EiffffrtEE?? : b zent: 2406

hic[3]

k: 2458

tic[5] tic[2]

i

k5|

oy U<

YA
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Solel Sl degosme (389381110 pud -Y-£-¢
S 5 5l 4w OMNET+H dhawy & T bl Jodow 5 s osls (g5 sl
el
Eventlog .

Output Vector .y
Output Scalars ¥

-ﬁ’w@f‘ﬂh‘)&ﬁ“‘-"ﬁ“s
Eventlog -\-Y-¢-¢
e 4N B s gl elxl b JU cpl ol .elog & L LU Eventlog

results b« gl ad gy 2 5 odd A g OMNeT++ buwg gilw ans plosl 5l Gy L5
S sa i 3 5 A e OMNETH+ §,0 55 clbl pls K 15wl (g 4y o
G il 4nd Gl Jie Sl S5 OMNeTH+ 5 il cpl sbowl 51 Buaas,lh 345
51015 (o o 355 5 a5 3,8 a5 5505 s JS LU, Ol (o 0T L 15 55 ooy
Iy $olw amd (s alamd 4 alid Ol gz OF 31 sl b | 5lcuils oww 88 4sb s trace sl
i U1 b 4 pd 5 o by Ay 5 38 o Il 4 Ll 51 S 5 B! G L
<5,

A, S oy 2 Ol U oS S Ol e 1) edel Cowdy sla e3ls Eventlog s
ol 0 Lyl B 6 F Ko 4 01 51 L 0k Jlayl o F S 4 4 ol ply 5 S ols
Sirled e 0T JUds 4 4 1) e a3l g &S sl 5 gws O 4 Olgi o0 (255 43S S el
g e (Kals Mo ba ply o 5o e gl (Kaly Olg &5 253 0 Lol ol et
Lsossd mon =l 4l ol vo b (sl 5l J.el.o(.:....,wﬁ‘\S(causality) P
el SO Al by Sl b dleyl Slaslas ;) ol (g5l s Ol lul g
wl) S 2SS dsl SY ol ol gl s (e fL:;ng.bjLo (358 o O gmime 3lds
20 el ol

¥4
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SY omnetpp.ini kL 5 55 s A P OMNeT++ jlu aud awa
S T ply ol 51 S5 5 G
record-eventlog = true

als plowil toolbar ;s ReC as's 05 23 LTkenv ;5 1, ;I8 cpul 015 o e

4 OMNeT ++/Tkenv =) s
File Edit Simulate Trace Inspect View Options Help Record into Eventlog
[}J‘ L% : = 'Q;' Eu:a : sra RUN’ ras?’ IX,R?SS' un%v:.... @ : ,gc R'-\\ : m ."g ::“ ,:-»f%ig ; ‘—‘\':
no network set up) Event 0 T=0.0000000 (0.00s) Next:
Asgs scheduled: 0 Msgs created: 0 Msgs present: 0
-v/sec: n/a Simsec/sec: n/a Ev/simsec: n/a
oY &

Jb sl ad g Oy s results as s ;5 g5l and et 5l ey Jictoc Jks 5,40 s

LIl ged K8 4 Ol ge IDE s 1, SY ol 55 e slowl Tictocho-+.elog ol b SV

S,y Wiy LU ol asb 5L (s 53 fl.;g dols S J,ae 55 &S S Sl sl
S Il 1) Ol el g 5ls 55 OIy 45T (G900 53 LS ey 4D Aal >

Aol KIS LIs *.elo ] IDE ,s wblal g s aas (¢ sdalin gl
o -~ ] g kb sy P RLIK Jlg Hls g Sz

Sequence Chart’
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&= mylictoc

% Binaries

) Includes

(= out

(= results
22 Tictoc15-0.elog
[y Tictoc15-0.sca

Tictoc15-0.vci

fnd Tictoc15-O.vec

lg] tictoc13_m.cc

[n tictoc13_m.h

g tictoc14_m.cc

[n] tictoc14_m.h

lg) tictoc15_m.cc

[n tictoc15_m.h

08 s
&Lﬁ.ﬁ ‘_;“jj‘b‘,.w Jﬂ\é &J‘l‘ 63st_<$leMLaL;AT|CtOC JU:A‘ULJAJA YL& Jg"’nﬁs

2Dk 0 030>
s | Us 200ms 500ms /00ms 900ms
Position: Os
Range: 1s 85m:
tic-0-to-5
Tictoc15.tic[0]
Tictoc15.tic[1]
Tictoc15.tic[2]
t
Tictoc15.tic[3]
Tictoc15.tic[4]
#=N
Tictoc15.tic[5]
Os 200ms 500ms 700ms 900ms
00 Kb

A
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299 J.J:b < dLﬁJ S ok olas )‘.:‘9.0.; ui‘ d&ﬁ‘ Y oo ..«\,...S @aML’JJASthJL«A
0ad oo edls OLE A s s e s J5be fU S350 s 53 g 4l a0 S S
o o3l OLE b dgile b ply Jals ol sletls 6 abay 4 slages oal ol isu

N

sl 1 tic-+-10-0 ply Tt tic[+] &5 das s 0 O YU Sl ga s Jle (gl .50

.

S ol OF g oy OLES " @M&T&u‘oiagﬁyﬂ,c,wm;dt.wu,;
padda ff Cade b sy g8 (5 osled laged cpl 53 pmen.Cel esku B tIC[V] 4 1) el
SRS o iy B Sy 4 s ged S (e ait s ) & 58 Ay Al 5 O B A4S il 0l
Sl 0 0305 OLES OF 31 ide g bl 5o A3L o0 S5 sl OF IS 5 guas 4T s &
gaFis g gt Ll y Lot Y 438 K 38 (5 Al g 0 0303 Ealed (g 03 g0oee 4S
o 4ol 4l e A0 5 asl ) 0Ly U g el gl v Ol 3 gl Y Jle o pd o
el 03,5 &)1 13 905 el b IS 8 15 53k sla,ll OMNET++ L1531 65 IDE.uk
b e 5l 25 gy 5 SY oo 038 S S gl b el —Y-Y-E-t

gaete Sl slaoygs 53 g Usls H s B35S 4 Olg (0 LU e 035 S 2
LS o 33 1, sl g,

:Jle

.2..100, 233.3..

[ o8]

eventlog-recording-intervals = ..10.2, 2
Sy Ol 45 6505 5 S is phn 055 Lgha5le plad (sla slhagy (23 S sk

T, dals ol gl Jgile 055 pasie ool plnil SY 3l 035 S s
s U aas o ysws JS 4 module-eventlog-recording sl Lol 4sS Lo
S5 2 WS ol S S 1) Mas e F ks asie Jpsle gl p oS alaslg,

el Jlesl 6 o3l sldg5k

¥y



www.NetSimulate.net sl (5l Sl (5 5l Al aa e | Gl s

Jks

¥* router[10..20].**% module-eventlog-recording = true

*¥ module-eventlog-recording = false
VoB A T el a5 ol g, laslig, S &5 dades jsws 55 4 Jlie oyl
Al Jls 8 otk Kos ol o 1y sl gy Jans ads g AS 0,3 | ol

Output Vector - Output Scalars -¥-Y-¢-¢

and s 4 s Ol output scalars  output vectors s b 5l OMNeT++
IS adl o Gl sl g sl 03l (g A slasls pial 03 S el BT, 5l
4 s 5 sl 36 L gl gl 51 015 (o 5 Ll edd L b U L 5 el (slgds5le
o daib Cerdgicie Jsbla o el 5 3, 0Ly L (end - to — end )aais
Sy (S5l a1l b 55 OF 51 ol pgeas S AL oY &S 5 2 g Oy o8,
5,8 oslizul ‘(.wi

oS Sl g b gile and Jsb 5o &S Wi sull g 4> JKUI o o 5
roee)sds K Sl San Sl (g o Sdipd o g BB o Al S (g5l 4l
S il Kl led il M i G Ko bl amd L ASL (LRds
AN ...3;5|4>‘J3|4>¢@.g-‘,\:“

OF (e b Sl (oo e 2lghl SISl a5 5o p 2o sl JU e
A s 6 s Bl 5 LTl 51 5k 3 5 g oS o

U S oy 2 Sl sl g gl esls 25 d s COUtVECTOT ¢4 51 ol
&l p record() aw jlaw S e (Output Vectors) i, slajls p gl 4 45wl s
Sad o osliul (timestamp) sl e of jor @10l S o2l g

255y hB S s sl plod (il adls cOutVector ;& k> &S 5,90 5o
05 bb cpl o ea wlwl VEC LU pl Ko din g (o 1) 355 b o3l d>ly g &

5 ML o SeS b S &S apd o Mg 58 VO L w5508 U results asy

fv
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SL,sS s Olalis Wilg s walsr Mg IDE Lws o)lgs O 043 SL &0
S 009> S o g 5 b eals ks Wil o e tdas plows! omnetpp.ini s |, =5
Aoas plonil Gl ols

g s Gl sl e gl sl bl Gl e oSy S I
(output scalars) JIKul gla 5 5 S o 0,3 1) g5lw and Oy o osls 51 S5
Ll o 4 85 55 (glw 4 L s ey ke S ks 6l

s alwil 1 p5 sl Adls o Sl la g 5 5l eslinad b

ol s o 21 LSl Js s SleMbl Lo @
QL@.;J&JSl.gIJ\Ae}l.&l"éﬁ‘;&q|}je>;|ﬁ|‘ébw&b}hﬂb\il{b ol 4d S L pk 0

Anled alin oo bl il glal 2l o8 4 g S (o) L L

kU S s, » cSimpleModule M 5 record() s b JISl sl o9 &
Las s, finish() @b 0o 1) A onl A2 Ao 5 s .SCA L gl
TicToc Jlo 38 29,5 S JICH 9 295 Syl p jl ool -V -F-Y-£-¢

o9l g 15 T bl sla osls Ol S bty GNBI |5 (55lw 4md s o
S (b b eale 4 Odey 1 ply S 45 15 Pl sl Kl Ol (o e gl S
Syl Cawds

dLs) o5 L0 K s do g e 4 &S S U, rlﬁ » (hop)sta f‘f sldas b
O il oo gl pole pimeneS o ks (Gladk)) gl céx 5
o Jlu)l sl ply b bl 5o oS & slply Sl Jslu= (standard deviation),les
2 @V G 5 e o BB S 3 5l 4SSl 53 5 S alone OF
oS (o o3l (25 A (slghls LT (sl » OMNeT++ IDE

TictocVo- ,5 1, b esls o5 — cOutVector) =5 5 Ll t0d S QS pl sl

) ey S8l (Kl a5 — clongHistogram) jls ged ;é & 5 (5,5 Aalg> 6,53 *.vEC

¥F
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< 8L JJJL" u.«% 4 (ks < e;;}"a TictocVe-+.sca BL) ‘) L oals 9 xS < M\:u

class TxclS5 : public cSimpleModule
1
private:
long numSent;
long numReceived;

clongHistogram hopCountStats;
cOutVector hopCountVector;

protected:
o Il

A% Lsl handleMessage()

hopCountVector.record(hopcount);
hopCountStats.collect(hopcount);

Sldes g o Tictocho-+.vec s 1, L sls hopCountVector.record()  sis!3
BAs g Eol S5 die K (5l b b 5 il e opl e SV b (gl 2] Sl
L JWs 1, i, omnetpp.ini ;s Oy o Jald opl Copde gl Ad dal g5 VEC iU
A3 538 pasie esls b g 1) S5l amd 51 W8 03k Ol o pramen S Jled S
Sy s95 ) Kl sla esls
Qb Ll odd 600 mex (5lw s cpl o histogram b b g a5 JIKal s el
Sl Sy 9 ol and rl.o.ﬂ 3wl plis 8 b finish() awe js aws H4b a
S b opl osd B bt b (G5le and &5 Fyge 53 5 308 o SIS 0T G
Tictoco- ;o SleMbl ud i s Eely 5 A5 s recordScalar() b bl 5o s oo

..>.>J§ < +.SCa

A
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void Txcl5::fTinish()

1
// This function is called by OMNeT++ at the end of the simulation.
EV << "Sent: " << numSent << endl;
EV <« "Receiwved: " << numReceived << endl;
EV << "Hop count, min: " «¢ hopCountStats.getMin() << endl;
EV << "Hop count, max: " < hopCountStats.getMax() << endl;
EV << "Hop count, mean: " < hopCountStats.getMean() << endl;
EV << "Hop count, stddev: " << hopCountStats.getStddev() << endl;
recordscalar(“#sent", numSent);
recordscalar("#received”, numReceived);
hopCountStats.recordAs("hop count™);

¥

oY Ui
) il 4 dSl8 (0 A (5550 g e3ls IS (g o3Il 4 uS eSS a8 K

Sas s g fiNiSh() mb 2! gl ptisls ool condy sl JoU SJUT 4 5 03,8 i g
Call juw s Simulate Jol s oz 5w 51 1L TictocVe-r.sca L 35,5 b el

S ol 1 finish() for All Modules

UGy e —————————

File Edit | Simulate | Trace Inspect View Options Help

[} & i OneStep A [had@: @ /
m Slow Execution 97'—_
Msgs sched: Run F5 ‘:Msgs cre:
Ev/sec: n/a Fast Run (rare display updates) F6 Simsec/sec: n

Express Run (tracing off) F7 |

‘tic-S-to-l Run Until...

~, |  Stop Execution B ——
(39 Tict g P cTocMsg15)tic-5-

& och | Callfinish( for All Modules ictoc15.tic[4] (Txc

Reb Networ :c_TocMsg1 S)tic-5-

$~ 18 43 ~I5Y (T

oA JSs
job; hﬂjﬂ |J MUﬁj‘,’ﬂ |,fln|Sh() cu 4.;4‘3 \KK) Mf}‘leCtOC JL’:AJ:

s S S ) p5 e A

¥5
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~orwarding message (TicTocMsg15)tic-5-to-2 on gate[0]
* Calling finish() methods of modules

Sent: 18

Received: 18

Hop count, min: 2

Hop count, max: 60

Hop count, mean: 11.8333
Hop count, stddev: 13.6952
Sent: 19

Received: 19

Hop count, min: 1

Hop count, max: 18

Hop count, mean: 3.8%474
Hop count, stddev: 4.7128
Sent: 11

Received: 11

Hop count, min: 1

Hop count, max: 17

Hop count, mean: 8.63636
Hop count, stddev: 5.46393
Sent: 15

Received: 15

Hop count, min: 1

Hop count, max: 45

Hop count, mean: 17.2
Hop count, stddev: 14,3288
Sent: 18

Received: 18

Hop count, min: 1

Hop count, max: 19

Hop count, mean: 3.5
Hop count, stddev: 4.80502
Sent: 20

Received: 20

Hop count, min: 1

Hop count, max: 78

Hop count, mean: 14.8
Hop count, stddev: 19.8855

04 b

S snalS L a5l 5 )l 4l aa pe | il s S

el 0 eals OLES L@J}jb j‘ ‘Si By ‘_;lﬁ f|n|sh() GU ‘_;|J.?| j| o S| &‘

flnlShO @U c;..bjs -Y-Y-Y-¢-¢

S i glls S &S V‘*’JS i 5 TXCVo & esle doile NV Jle nl s

el Syl 5 BL,s gl ply sl (5 s S yasuine 45 Liws NUMReceived .numSent

el cLongHistogram g5 3 s sl Glp oromen (Kl o b S)AsL o

Sl 5 (Bl sl ply sldas (g S s Il Bl epl sal s hopCountStats

4 by odd b sleslE LT hopCountStats ;.8 mls 51 eslizel b e 5 0dd Olr

ey o faled g 5015 da5b p ek o (’L~’

fv
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Ol 1) Gl 0385 b Js5be opl 4 Odewy gl BL o (,Lg&_as‘,,wf slass o e :getMin() b e

AR

Ol 1) Gl 05 S b Jg5be ol a0 Odewy 6l 8L 5o fg&_‘«s&@@ slaxs o i :getMax() b e

T RW
) &les S b odssle opl o g odd 3l s sleoly 4o 45 5l sl ko 5 :getMean() o e
dade QLIS

e 0L 1y dgsbe ol (BL s sleely haw g ol b sleald sluas e 31 S il :getStddev() b e
@b s 4y 4 NUMReceived 5 nuMSent b iz jlade s finish a6 55
&b 5 hopCountStats ;& g, Ll gla esls dms s 5 5 &l ol o 53 recordScalar
S bl jlas £ 0,53 Tictocho-+.sca kG s "hop count” ol ss | recordAs ol
S edalie T Slgew gl 4 OlF e cwl e U K ISl LU
b esls dzua TiCtOCY0-1.8Ca U 51 isw 45 55 53 ol esls SLES sla osls 450 (51
5 Sl ply VY Jpsle cpldas oo OLE 436 Vv Oley SubdS e 1) tCTY] b s sobl
b sl opl law g el 3Ly sleels ¢ Ao &S eSSl L Klel 03 S Jlu
ol Blos slels bug edd b leelE slums Hlas 1 Ol pul i les AN Wl 63 S
Sl Jasle oul ey 45 el V) GlgelS sl pgemme 5 ol 0,8TFATY g Jyile
03,5 (b dasle 4 Oy sl ply K 45 2leel sl o 5SSl (0 0 el 0

.w|\VoM&€@w%JM§&C\§\M|

gcalar Tictocl5.tic[2] #s=ent 11
gcalar TictoclS.tic[2] #received 11
atatistic TictoclS.tic[2] "Thop count™

field count 11

field mean 2.6363636363636
field =stddev 5.463931318&153
field =sum 395

field sgrsum 1119

field min 1

field max 17
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dssle 555 2 Rb LI pl 6lpdsS sdalie 55 (5le 4nd Ol 53 5 (o 1) La el
54 module inspector 5 e g U 3,8 KIS s g5l amd Oy ,s 545 ol s
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% (xc15) Tictoct5.tici2]_ T = = e

B S = B R A Y TR IR - I
|| (Txc15) Tictoet5.tic2] (id=4) (ptr0269E610)

]

Class | HName | Info | J
O cGate gatesi[0] <--tic[1].gateSo(1], Tictec13.Channel disabled=false delay=0.1
O ciate gate5o[0] --» tic[1].gatesi[1], Tictoc15.Channel disabled=false delay=0.1
=4 cQutVector HopCount received 11 values, stored 11
ubh  clongHistogram  hopCeountStats n=11 mean=8.63636 stddev=5.46393 min=1 max=17
i@ long numbsent 11
i@ long numReceived 1
w el

W Ks
2 SIS fls b g 63,8 1ug 1, hopCount 4 hopCountStats (gLl wilg o Jl>

S e 5 bl ByIn glake cLil cpl lanl sawles 3L 1, Wl inspectors (gl sy,

s 5338 o osl pem 93b5 sl 03l by doled 2l b o e b 1) 5l At
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& (cOutVector) Tictoc15.tic2L.HopCount | = | B[ & |
=
l (cOutVector) Tictoc13.tic[2].HopCount (ptrl263E728)
17
9.
1
05 14.4 93.4
Last value: t=97.8 value=13 Opticns...

K
03 5 0l (g ekas QLS 545 A e 50 ol 0l () tic[Y] &l p a5 15903 op!
&5 Olea. ol r\f slaas Olaa > ol j5 Hlde a5 ASL oo ldie (g edias OLES (65 908 gm0
03405 FESIZE & Lil5 o) uml il Ears =050 3l laged opl Dby S o dalin oS
drd Ol e 15 03,5 Ty aslsl 48 B 5 (WS T ho 555 g 1y JMEe cnl e ey
2305 (o WY e S dal (gls sl 0k 03ls OLES 50 K55 L 4 lsgediagm Ve (55l
ax g dmled S35 Ad 03ls QLS YL jo &S g 5 50 ok el ol Ol 4 &S S5
o HC[Y] Jasle @ Oy slp ply G od (b (slgelS cp ity Oloa Oy cpl A doal 5
o 3 V) U8 o e KU w1 laged BG4S s sed ol gla b sldad emeen.ddl
b g L) e ply S slaas Olaa 5 cpl Al Al g3 st Az g5 oS L osligs &S LS
sl e tic[Y]
3b e g 4 1y 0D)sss e ey TiCtoCY0-1.5Ca L6, 45 SleNbl aelsl s

(el attr type int ol g b ol osls 4 gezmec (g lad
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attr type
bin -INF
bin O 0
bin 1 1
bin 2 1
bin 3 0
bin 4 1
bin 5 1
bin & 1
bin 7 0
bin &8 1
bin 9 0
bin 10 O
bin 11 1
bin 12 O
bin 13 2
bin 14 O
bin 15 1
bin 16 O
bin 17 1
bin 18 O
bin 15 O
bin 20 O
bin 21 0O
bin 22 0O
bin 23 0O
bin 24 0O
bin 25 0O
bin 26 O

int

S snalS L a5l 5 )l 4l aa pe | il s S

a c\g b g odd b sl slum Sl o edas isled b esls pf TictoC e s
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s <’\f s Gl A mi s laged ds3le » 4 b g Contents s > hopCountStats

S ply Slol S w55 oses p3 S dle gl pdoled odalin 1) Jg3le OF 4 sk sla ply
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B {(cLongHistogram) Tictoc15.tic[2].ho anuntStats_Iélﬂlél
-
J (cLongHistogram) Tictoc]3.tic[2].hopCountStats (ptr0260E608)

| Cell #13: (13..14) n=2 PDF=0.181813

s
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OMNeT++ IDE ¢ a5 4 G.il:} Sy pules —0O-F
ool Cawny JICul sl g ayld g 295 J1959 Sbi —1-0-¢

MKl 5 ol la osls Jaalad 5 35l 2l 31 lazds b Ll OMNeT++ IDE
2 &S laslssed il o) SWS s mls Jdow o Ll 4 eyl el bl e
&l edd sbw! IDE sl ;5 Result Analysis iyl SaS b Kea Lgd oo b me aslal

2 945, TESUIS ad s 4 5le 4nd plasl 51 &b IDE SISl 51 oslizul gl 5
4 ghU ol &S (S 50 & A ax g &Sl 4 SIS TsCa Ly Tvee LU s,
New s 5 Open With 5 o3 5 cunly KU B g5, » bl K4S 5L o0 S50
oS ol | Analysis

s el ) 5 sled Job oo opl 3 S o SIS S ey L Tictoc J ,»

#il Tictocl5.anf &3 = H
Inputs

Input files

hdd or drag & drop result files (*.sca or *.vec) that should be used in this analysis. Wildcards (*,?) can also be used to
specify multiple files.

& file /myTictoc/results/Tictoc15-*.vec & Add File...

&y file /myTictoc/results/Tictoc15-*.sca .
Wildcard...

Data
Here you can browse the result files and their contents.

Physical: by file and run | Physical: by run and file| Logical: by experiment, measurement, replication

/myTictoc/results/Tictoc15-0.sca
/myTictoc/results/Tictoc15-0.vec

Inputs | Browse Data | Datasets

s
:r“;sda&.)sBrowse Data 3 sy, » 4 ol sl 5 51 b

oY
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Bl Tictocl5.anf &2

Browse Data

Here you can see all data that come from the files specified in the Inputs page.

All (86 / 68) | Vectors (6/ 6) | Scalars (34 / 54 | Histograms (6/ 6] |
runlD filter =  module filter
Mame Value
4 [= Tictocl5:#0
« [ Tictoc13.tic[0]
» [E Tictocl13.tic[1]
a [ Tictocd3.tic[2]
. il ZFreceived (scalar) 11.0
.l Ecent (scalar) 11.0
» db hop count (histogram) 2.636363636363637 (11)
-l hop counticount (scalar) 1.0
> il hop count:mazx (scalar) 17.0
. [l hep count:mean (scalar) 2.6363636363636
>l hop countimin (scalar) 1.0
-l hop countisqrsurn (scalar) 1119.0
> ll hop count:stddev (scalar) 3.4639313186153
. mll hop count:surmn (scalar) 95.0
4 = HopCount (vector) 8.636363636363637 (11)
O] Count 11
1 End event number 479
] End time 47.8
O] Max 17.0
] Mean 8.636363636363637
1 Min 1.0
] Module name Tictoc15.tic[2]
] Start event number 145
] Start time 144
] StdDev 5.463931318615329
O Type double
] Variance 20,854545454545452
» [E Tictoc153.tic[3]
« [ Tictoc15.tic[4]
« [ Tictoc13.tic[3]

Inputs | Browse Data | Datasets

o s

Jdsl 5,355 » Histograms ; Scalars Vectors All Cs )l Jols O35

S Al 5 Ly 585 51 0ol LT sl asls plas WS o stalie Y o a5 philen All sy
YL: ﬂ}..a}' BL aS |J a eals d’l‘ .J.._gbg dﬂ.ﬁ..u‘ ol ebJJT ASMB 20 297 98 6\.& djj\.o fw

) g
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Jlis (sl Sl o a5l & odomy o ply  0sDe s o3ls cplenl 0 05,91 tic[Y] Jujb
Sl AVA &S Jg5ke cpl s eall BT sl o 5T o,led HopCount (vecor) cuws s
Nosas 53 (oS Slsgd oaodys Conl VE0 pl a8 OF 53 0 0303 F 3lg; sl osled
tic- els Jl,l gl 258 o0 g9 tiC[Y] o a5 oldg, sl Lo Al g AiS i JIg
4 ok ply oty of TCBIRY 685 5 ol 03Bl LT V60 i) 3 45 ol Y-tO-+
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i TictoclS.anf &2 =8
Chart: hop count Tictoc15.tic[2]

] 2 4 8 ] 10 12 14 16 18 20 22 24 2B|E|
2.5 25
2.0 2.0
1.5 15

1.0
05
T T T T U
0 2 4 ] 8 10 12 14 16 18 20 22 24 26

Inputs | Browse Data | Datasets | Chart: hop count Tictoc13.tic[2] &3

" USS

il o K s tiC[Y] sl p Hls s cnls S SIS HopCount(vector)
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b Tictocl5.anf &2 =8

Chart: HopCount Tictoc15.tic[2]

o} i0 20 30 40 &0 &0 70 &0 a0 | =
P S I S S SO S S S S N N S SO W S S S S N S N S S N S S S S NN S S N S N S S S S N S L
204 20
18+ 18
104 i
5 5
0 T T T T T T T T T 0
o} 10 20 30 40 &0 B0 TO 80 a0

Inputs | Browse Data | Datasets | Chart: HopCount Tictoc13.tic[2] 22
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S B 1y 6t DU 5 Il S o am dals] 30l
5«3, Browse Data <5 4 &ilg (o dosbe cnbir (o 5 Ll p 6 amlls 6l
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fal TicteclS.anf 52 =0
Browse Data

Here you can see all data that come from the files specified in the Inputs page,

All (66 / 66) | Vectors (6/6) | Scalars (54 / 54) | Histograms (6/6)

runlD filter = module filter w || statistic name filter - E]
Folder File name Configna.. R Runid Madule Mame Count  Mean StdDev  Variance
fmyTic.. Tictoc15-0vec  Tictocl3 0 Tictoc15-0-20..  Tictocl5.tic[3] HepCount 20 148 19.885..  395.43..
fmyTic... Tictoc]3-0.vec Tictoc13 0 Tictecl13-0-20...  Tictocl5.tic[0] HopCount 18 11.833...  13.695.. 187.35..
SmyTic.. Tictec13-Owvec  Tictocld 0 Tictoc13-0-20..  Tictoc]3tic3] HopCount 15 17.2 14.328..  203.31..
,'Q;, Plot ictoc13-0-20...  Tictoc]3.tic[4] HopCount 18 3.5 4,8050,., 23.088.. !
[ ctoc15-0-20..  Tictocl5.tic[1] HopCount 19 3.8947.. 4.7128.. 22.210..
[ Add Filter Expression to Dataset... ctoc15-0-20..  Tictocl5.tic[2] HopCount ] 8.6363.. 54639.. 29.854..
+  Add Selected Data to Dataset...
Export Data 3
Copy to Clipboard
Set filter
Choose Table Columns...
| | Show Output Vector View
Inputs | Browse Data | Datasets
W s

M\J < J.;} J&i 4 tIC[V] 9 tIC[\] 9 tIC[i] J}Jlﬁ 4w ‘5‘]3 ol :b.uj uk’ )b}q}

fal Tictoc15.anf &2 =08

Chart: HopCount

HopCount T -
- egend: b
0 10 20 30 40 0 80
] i i j i 5 A - Tictoc15, tic[1]
25 & Tictoc 15. ic[2]
B Tictoc15. tic[4]
4 P
20 k20
15
o
] —
0 — |
|
I|
27 -
P
~ '|
’ |
i
0 T T T T T
0 10 20 30 40 50

Inputs | Browse Data | Datasets | Chart: HopCount &3
1SS
&Jﬁg- O ‘5| wlfu d‘.d) U.U:.J BLIE) d‘;""ﬁ d‘j.':' W ‘AJB_}»} 4.3}(%‘ J‘ salau! L

oly baw s 0k (b sl o8 (il s (0 Az g Hlased cal 5 s gl ol plwit U3k
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I, Lines <3 s 3L o ey 3lacs Ol |, propreties... 5 o3 S cunl; SIS s sl

U as SIS Line type SULswS 23 55, » propreties jisw ;5 juw.diS SIS

355 5k g se Slaslo g0l § g5 e

= Edit LineChart L 22

Chart
Modify properties of the chart.

|Mair1 |Titles |Axes |Legend| Lines |

Select line(s) to apply changes to: Select all

Line Id Display name

Tictoc] S.tic[0] Tictoc]5.tic[0] ‘E‘
Tictoc15.tic1] Tictoc]5.tic[1] =
Tictoc]3.tic[2] Tictoc15.tic[2]

Tictocl5.ticl31 Tictoc15.ticl31 i
4 i F
Properties Preview

[H] Display line -
1

Display name:’ _,,-Jr/\

Line type: Auto il f"'
Symbol type: (no change)
- | Auto I
Symbol size: [, oor II
Color 111 Pins \‘H?:‘ I.
O M S
="« Dots
- Points
@ Sl e Apply ] [ Cancel
B 77 Backward Sample-Hold

Yo USs
S ol 8l g ses dmslie UG b Oy o0 50 1y ikt la Jo5be 51 JISKul gla osls

Iy 595 i 5,50 la dosb 5l olsds gla esls pw (RIA Scalars <5 4 fasl Wb
b 38 15 Plot w8 5 es 8 Sl y SIS T 5, p i e dilen S |
J‘} h)L&' B OMNeT++ IDE «s ‘5»\:‘:.0 K HUWY J" A.r‘éﬁ )‘b"a.; SI) 2 |J L oals
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3,13 55 4 pamis 63 1 K 3l and ¢l 5L 2RUNID gy, p Filter 3lKal was
& el bl o esls 5 b g5l (5,8 Lasedn |y 555 Ja 5,40 gl ) Ol OF b aS
P2 bl Js3le 5l Spn 4 sk b oply 0k (b sleelS ol g el 0 Jle
5 Wb 5 Ko 4 b MeAN 055 Iy alledgn b ol; SO Labl oS amlis
S s ppsls ploil OMNETH+ s bs 2l KeS' L U1y (0 15 L il Lol ol 0T ol
309 bl 3,8 Ihy Olg o ol 4 TiCtoC Jle s 1, 4 slgdsslbe 5 bl sla osls
Pl S HBL e b5 Sl b ol sl esls 5 4 slghssle S 351 sz 55k
Lo o3 S S 51 eslizul
o 9 03,5 SIS static name filter SUgnsS 55, » 1ol 2 51 eslanal ol

:dsled ol 1, hop count:mean

] -

£

hop *

Freceived

Esent

hep count:count
hop count:max
hop count:min
hep count:sgrsum

hop count:stddev
hop count:sum

¥Y Jss
-L;.q';f |JP|Ot‘5QJ§jJﬁLu C,.ub&:.ts"a:; ubr.’b‘ |JL¢JJ3L¢MW

runlD filter + | maodule filter » hop countimean - |
Folder File name Configna.. R Runid Module MNarme Value
& _Plot ........ [ictoc13-0-20... Tictoc]5.tic[0] hop countme...  11.8333333...
[ictoc13-0-20... Tictocl3.tic[1] hop count:me...  3.89473684...
%  Add Filter Expression te Dataset... [ictoc15-0-20...  Tictocl5.tic[2] hop count:me...  8.63636363...
+  Add Selected Data to Dataset... [ictoc13-0-20... Tictocl3.tic[3] hop countme.. 17.2
[ictoc13-0-20... Tictocl3.tic[4] hop countme... 3.5
S ¥ fictoc15-0-20..  Tictoc]5.tic[5] hop countme... 14.8

Copy to Clipboard

Set filter

Choosze Table Columns...

Yy Js<s
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Chart: hop count:mean
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(b) Initial gradients set up
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