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2. SRIOJR PR

2.1. GRS RAEEER

1) ¥TH OPNET.
2) ¥ File > New... ZRJ51E NHEH A EPE Process Model , 7 OK.

3) {#iH Create State 4%, 7EZmird HE =/1VIRA.

- | w2 |
T 0/0

2-1
4) BENXZAREM W T EE
(a) B E—AVIRER) name B init . BHE status EfEdcH forced.

(b)) XFFHE RS, K name BN idle.
(&) SNTFTHE=EIRESEHE nane BHUCN tx_pkt, KH status BIEXSCN forced

-@
oo

5) FEIRZZ H RN 72 28

(a) %I BT IEE B L

K 3-3

(b) ¥ idle ARAF tx pkt RAEFELLH condition JEMMCA PKT_ARVL .



PKT_ARVL 7 FISRAIWOR Sl Vi Wy, X AsifES, HazikE
generator, MR, BTLLLESE SR G ZEAR E IR B A
6) 7t Header Block Hrifsnin XS, FHLrA7

/* Input stream from generator module */

#define IN_STRM 0

[* Output stream to bus transmitter module */

#define OUT_STRM 0

/* Conditional macros */

#define PKT_ARVL (op_intrpt_type() == OPC_INTRPT_STRM)
/* Global Variable */

extern int subm_pkts;

7) fTJF State Variable Block #4171l 2-4 i~ &

~
initials_alcha_tx.state variables | u

Type | Name: | Comment = ﬂ

int max_packet_count /% Number of packets to process #/

||
=1y

‘ _>IJ
K | |

Edit ASCII Delete I Find Mext 0K Cancel
I

¥ Iznore case

K 2-4

8) & X initIRAWIBE, FEEsnin AT 40
/* Get the maximum packet count, */
[* set at simulation run-time */
op_ima_sim_attr_get_int32 ("max packet count”,

&max_packet_count);



9) & X tx_pktIRASMIBIIE, I~ AT
[* Outgoing packet */
Packet *out_pkt;
/* A packet has arrived for transmission.  Acquire */
/* the packet from the input stream, send the packet */
/* and update the global submitted packet counter. */
out_pkt = op_pk_get (IN_STRM);
op_pk_send (out_pkt, OUT_STRM);

++subm_pkts;

[* Compare the total number of packets submitted with */
/* the maximum set for this simulation run. If equal */
/* end the simulation run. */

if (subm_pkts == max_packet_count)

op_sim_end ("max packet count reached.”, "™, "™, "");
TRAE, FHRPFIXEHE
10) & XA E B

(a) ##% Interfaces > Global Attributes.
(b) AN TE=ER

Attnbute Name Group | Type | Urnits | Default Value

max packet count integer 0
Kl 2-5

(¢) H#i7k OK, {47

11) wE SRR

(a) #%%* Interfaces > Process Interfaces.
(b) ¥4 begsim intrpt J&H: N enabled.

() ¥ HADJE M Status MCA hidden,

(d) iy OK, JCHIXTIEHE



12) YmiFidtFE, fRAF4F N<initials>_aloha tx, ZmiFmIhiG, KRR
Gt 4 4% o



2.2. BRSBTS RER
1) i&FEFile > New--, ZRJG M THiEHHHIEEE Node Model, H.if7 OK.
2) YmiEE HBUE M) processor Al—> bus transmitter.

3) T B B M A 7, IFER BT

i i
gen t=_proc bus_tx
2-6

4) $2F} gen B interarrival time &M

(a) HfEHT gen B, FTIFHJEMEXTIHHE.

(b) ¥ process model J& 14N simple_source.

(¢) figrid; Packet Interarrival Time, %% Promote Attribute to Higher Level, NITE
41 Value 2 E7R promoted, 1K

(P |-Packet Fomat i

@ |Packet Intesarrival Time
(& |Packet Size conerant 11024)
Kl 2-7

(d) 55 0K, KPR MEXIEHE,

5) W H tx_proc B JEME
(a) #TJF tx_proc WIJBHEXFUEHE, ¥ process model JEMEE N<initials> aloha tx.
(b) Hi5 0K, KPR MEXSIEHE

6) Xt _EIRPTAIE Y R AR R AT ThRE Y .

[
H

gen tx_proc bus_tx



& 2-8

Ca)TEJF A FEml E3in—A process B FI—/ bus transmitter, 4> Hl 4y 4% A sink F bus_rx,
FER AR e iR T T k.

K 2-9

(b) ffHH Create Statistic Wire L H.i%4l, %M T~ K7 \i&E#H: bus_rx Fl tx_proc.

K 2-10

(o) At a ) statistic wire, FTIFHJBIEXT1EHE, ¥ rising edge trigger A1 falling
edge trigger BN disabled. il OK, i@ M iHHE

/

) KMAEARANERE S IR
(a) A tx proc ik, %3 Show Connectivity, #HERM TE—%.



:{Hudule: Ix_proc M= E

stream © t_proc [0]-» bus_tx [0] =l
stream : gen [0]-> t_proc[0]
statwire | bus_rcchannel [0] busy -* t_procinstat [0]

K 2-11
(b) W EA—5, W F &

= B gen P tx_proc B AIAELTLE, LR Edit Attributes, fTHFJEMEXSIE
HE

» % src stream JEMERIME NN sre stream [0] .

= HE 0K, SR JEMEXTIEHE .

= AT bus_rx Bl tx_proc Z[AISGEiT4R, %4 Edit Attributes, fTIT@MEXHE
HE

» ¥ dest stat BIEFMEBHCN instat [0].

= HE 0K, SR JEMEXTIEHE .

8) WET AR N

(a) #%F¢ Interfaces > Node Interfaces.

(b) 7£ Node types #|EH', ¥ mobile Fil satellite Hjiff] Supported {H N no.

(¢) B& 7T gen.Packet Interarrival Time JEPEZ4b, ¥ AthJEPER) Status EHAHCH hiddens
(d) Hii 0K, FRPIXFIHHE

9) W AAERURLE N<initials>_cet_tx, RJE MY AR A GRS



2. 3. RUEEWCT KRB EARR
1) #&F:File > New--, M iz hi%$f Process Model, %R)5 i OK.

2) f#H Create State fEZm#E T I HIE MRS, 0l A init Fl idle,
HH init RS E N forced.

3) N BT R B A

(PET_RCVDproc_pke ()
I‘ﬂ__,__.._-__-__l
\ ol
" |
. o~

g
2

[

F S -

Sk

LA T I

r " =
L

T

(END_SIMfrecord _stats ()

b
i

& 2-12
idle IR H S HIHB LA —5%:

(a)EE—4 (i _ETDHEFL 2L ) condition J& PN PKT_RCVD, executive J& MEEUH proc_pkt () .
(b) % (hIa]) R condition JE M MUA default.
(¢) =% (W NI #F4H condition JE 1N END_SIM, executive BN

record_stats() .
4) 1t Header Block H i intn ARG
[* Input stream from bus receiver */

#define IN_STRM 0

/* Conditional macros */
#define PKT_RCVD (op_intrpt_type () == OPC_INTRPT_STRM)
#define END_SIM (op_intrpt_type () == OPC_INTRPT_ENDSIM)

/* Global variable */
int subm_pkts = 0;

% IN_STRM 7~k H bus receiver BELHIHI AT : % PKT_RCVD F T HIWT i - 187
B BIR; 77 END_SIM H T AW 5 BLab sl by (TR &5 R, BN E )



fil 5> FEAFIK 2 RALE subm pkts 10 BT mUE IS B0 B 4.
£ HB B AR N R R, MBI s 7T LA A .

5) EXIRESAZHE SV (State Variables)

¥TJF State Variables block, A FEFIREER, REHRF.

Tupe | Mame Comments

ik revd_pktz: Received packet counter

K 2-13

6) T Function Block, #inin FARHD

[* This function gets the received packet, destroys */
/* it, and logs the incremented received packet total */
static void proc_pkt (void)

{

Packet* in_pkt;

FIN (proc_pkt());

I* Get packet from bus receiver input stream */

in_pkt =op_pk_get (IN_STRM);

/*Destroy the received packet */

op_pk_destroy (in_pkt);

/* Increment the count of received packet */

++rcvd_pkts;

FOUT:;

}
/* This function writes the end-of-simulation channel */
[* traffic and channel throughput statistics to a */

/* vector file



static void record_stats (void)
{
double cur_time;
FIN (record_stats());
cur_time = op_sim_time();
[* Record final statistics */
op_stat_scalar_write ("Channel Traffic G",
(double) subm_pkts / cur_time);
op_stat_scalar_write ("Channel Throughput S*,
(double) rcvd_pkts / cur_time);
FOUT,
}
7) Xk init JRZFTFF Enter Executives block, #inin NS
* Initialize accumulator */

rcvd_pkts = 0;
8) WE BN

(a) i%F% Interfaces > Process Interfaces.

(b) ¥ begsim intrpt fl endsim intrpt /&1 initial value {H#ARXN enabled.
(¢) ¥ @1 Status [HAR N hidden.

(d) Hiifi OK, SCPHXHHAE.

IMtrhular M Status Iriitial \/ slue
begsim intrpt hadden enabled
doc file hadden rid_module
endsim intrpt hadden enabled
failure mtrpts hadden dizabled
intrpt interval [ i bl=d
pricity promated 1]
recovery intipls set dizabled
subqueus M [...]
super pricrity et dizabled
K 2-14

9) Gt R



(a) i Compile Process Model T.H$%#4H.
(b) KBRS A<initialsd>_cct_rx, SRJ5 Hidi Save 1440
(c) RAYmBERHGHEA R A SR 48



2. 4. BIEEWCT R AT AR
1) & File > New-r A5 M TN ZHAiEH Node Model A S5 5.4 OK.

2) TEGMAR T E — 1 processor PN —> bus receiver #3, FE7alti 4
N rx_proc Fll bus_rx.

(B el

LX_proc bus_ x

K 2-15

3) HuHE D7 A A E X . Ho R NI R 5 S5 B
0, XAl cet rx BEFERT HB H5E HT—3

4) A rx_proc L, fTIFHBYEXTIEHE, ¥ process model BN E N

{initials> cct_rx.
5) BB R

(a) %+ Interfaces > Node Interfaces.
(b) 7£ Node types %, ¥ mobile Fll satellite ZX%![) Supported {EHN no.
(¢) fE Attributes %K, FFrA JEYEN Status HMCA hidden.

6) A7 ABIA N<initialsd cet_rx, FRJE I MBI A g hE g,



2.5. GIEEERIERL

1 #EFFile > News, AJ5 M Nz H ks Link Model, A5 #iili OK.

2) 1f Supported link types #|&H, ¥ ptsimp Fl ptdup 257! Supported
{E %N no.

Supported bk ypes
|Link: Type Suppoited Palelte lcon
plamp o
pldup o |
bus [ bus_k
bus tap pEs busz_lap
K 2-16

3) KX ORAF N<initials>_cet_link, FAJEICHIRERRIB ISR EE 2 .



2.6. BIEMLIRRY
1) %&FEFile > New.., ZRJG M FH R %&EEE Project, AJ5 - OK.
2) 1f Startup Wizard |37, TR KE.

Dialog Box Name Value
Initial Topology Default value: Create empty scenario
Office

Choose Network Scale . .
( “Use metric units” selected)

Specify Size 700 x 700 Meters
Select Technologies None

Review Check values, then click Finish
3) QIEXTRINAERE (object palette)

,:'II

(a) #ili/C 1% Open Object Palette T izl =% .

(b) #aii /i i) Open Palette in Icon View #%4H E » DI E R A

(c) Hiii Configure Palette«+3%4l.

(d) 7E Configure Palette STUEHEA, i Clear $241l, #AJ5 i Node Models #4411,
(e) fiu&<initials> _cct_rx Fiinitials> cct_tx, RJGEEd7 OK.

(f) 7£ Configure Palette XJiHitEAH, Hiidi Link Models %4l

(g) fu&<initials> _cct_link, #R)5H. OK.

(h) i%#% Save As, ¥ H A4 N<initials> cct, #R)5H.id7 Save.

4) BRI b

(a) %+ Topology > Rapid Configuration-+.
(b) M Configurations [ F B A HFE Bus, FRJ5Hd5 Next-+,
(¢) BB TFE KA E Rapid Configuration: Bus XHEHE.

x
- Modets

Node modet | my_cct_tx =] Nurber: | 20

Link modet | my_cet_link >|  Tapmodel |my_cct_iink |
i~ Placement

@ Horzortal  Vertical [ T PR
[ Iop of bus I Left of bus x:[100 Bus: [500 |
I Bottomofbus I~ Fight of b v:[zoo—_ o [100—*

Select Models... | 0K | Cancel |




2-17

(d) WETEHSE, B Ko SRJG T EIFTR K2 LN 2 .

2-18

(e) MNIGIZXT RIIREAEFHE—Minitials> cet_rx T B ML
() R Bdi<initials> cct link tap 8%, MR HIE tap link.

K 2-19

(g) MAZEFFUE, EBRRAMZ Ff<initials> cet rx T, BfREMNEBZEIFLHER.

K 3-20

Ch) WA AR e R 2R B P T



nods 6 nodg 10 nodg 14

node 0 | moded | nodes | mode 12

K 2-21

(1) BMBRRAF N<initials> cct_network, JFIRHIXT RINAERE, AT AT ) 25 A5 10 g e
N

7. 31T ALOHA i &

D BCEVHFA

(a) 1#%#% Scenarios > Scenario Components > Import-:.

(b) M FHiZs % Simulation Sequence, #RJGiEFE cct _network—-CSMA, it OK.
(c)iEFEDES > Configure/Run Discrete Event Simulation (Advanced), Ml Simulation Sequence

XATHES AT I, s 12 AT HEAT, RO T AR S

*Simulation Sequence: my_cct_network-aloha
Fle Edt Objects Simulstion Windows Help
DSEw»E0
EHA scenano (12 iung) = *
—Z Runi exponential (1000]
A Run2 espanential {200
& Run3 exponential (150)
HA Rund exponential (100]
HA Fun b exponential (B0)
A Fung exponential [50)
A Run? exponential [35)
& Fung xponential (30)
& Rung exponential (25]
A Run 10 exponentis [20)
A Fun exponential (18]
& Awni2 .| | ewponential (15) =
1 _rlJ | I _'-IJ
| 3

2-22



(d) '8 ¥ scenario (12 runs) 19 &, i%£#F Edit Attributes, FEJF Execution
T, SRJGJETIT Advanced i /5, 1% Application. H.ifi Application 7 A%,
T 87 FH i b 2 3 4TI o

(e) Hiil Network model ¥ HE N<initials> cct network-aloha.

(f) B Outputs WA, RJ5HT Statistics Collection ¥ Mo

(g) ¥4 Probe file ¥ & J<NONE>.

(h) #IA Vector file W B N<initials> cct network—-aloha. X 3CfkisE
op_stat_scalar_write () B AMEE R . X Hiz1T# & r24E— N LL-DES—<runt> NG 4 1 R &
S AERXANFAR R, 2O RS T AR E IR .

(i)Ed; Inputs T4, 2R JG8d7 Global Attributes 5 &, A1\ max packet count ¥ & A 1000,

(j) B; Object Attributes T &, 7EJ&1E Office Network. *. gen. Packet Interarrival Time
ff) Value —#%, 47 12 MMH.

(k) B OK, ff4%, FF5H] Simulation Sequence XHiGAE.

(1) ¥ File > Save.

2) BATIIR

(a) i\ EEY ) Runl-Runl?2 4 #iglik .
(b) His Running Man T.E.3%4H.

DSEw 0
= .gﬂj scenano |12 ) J Difice Metwork.* gon
A Runl exponendial [1000)

K 2-24

(¢) BEFE#H Confirm Execution ¥ifFHE, HATG Yes.

| Confirm Execution x|

This sequence containg 12 simulation uns,
Do you want to proceed?

K 2-25

(d) BlJ5<#H DES Execution Manager XfilfHE, B n{iEIZITHIHEE . FIRIFEISITH £
1000 NMHEAL, 24P AR AR AIAE) 1000 /S, MG E Sk (A5 View Details AJ LU
MRPRRERE) -



' DES Execution Manager: my_cct_network-aloha

= scenaio - | Status Hostname Duihn!h!hnﬂ-ud?h-ﬂu-iﬁhtj
B At EMComgieed Jocshost _J e ) 0 ]
— Funz Corplated locabost ..3m 20s. #h51m 495, ™
— RAun3 Complsted locahost 3 205 2 (38m 54z, 0
— Rund Completed localhast o dm 20s. 1h 25m 54z [
~ Aun5 Corpbtted locathst .3m 2. Th Dm 49, Os
— Fun Cor-platad locshost 3 20s. #3m 05, o
[~ Run? Launchesd loc st
Aun g Untlarted
— Pund Uittt
— Run10 Unstarted
— RunT! Unatarted
L~ Auni2 Unttated
=11 ijlil | _ﬂJ
Iwﬂdai:] ] | | SlmSw] : | Hel |
K 2-26

Beginning simulation of my cet network-aloha at 18:10:30 Fri Apr 13 2007

FKernel: development (not optimized), seguential, 3Z-bit address space

Simulation terminatced by process I:S!_Blthh&_t.}l'.] at module [cop.Office

Network.node 13.tx proc), T (10308.6), EV (100387)
max packet count reached.

Simulation Completed - Collating Results.

Eventa: Total (100,889);: Average Speed (925,593 events/sec.)
Time : Elapsed (0.11 =mec.): Simulated (2 hr., 51 min. 48 sec.)
DES Log: £ entries

K 2-27

(e) iE5ERG, <M DES Execution Manager XTiffEAI Simulation Sequence ZmiE%%.



2.8. 43T ALOHA ffE &8

1) e300 B 4wt sen T 22 s View Results T H3%4H, I Results Browser
AT HF

K 2-28

2) H.i7 DES Parametric Studies iETiF.

*| Resulls Browser

DES Grapht DES Paametic Shudies |na_ﬁ.uw Graphs |
Resuts for: |Cumert Scaneeiy = |
=04 ayr_cct_net |
# doha
=
Show resulte |Foundinany selected fles = | [ Include vectors
Anangemant | Detak .
F— Scalw Stalistics =]
Sonies
H-Semes NOME
: fSurms NONE
o |_| L 2]
: | | |
K 2-29

3) J&JF Scalar Statistics 9 Ai, A #H. i Channel Throughput S, AR5k
Set as Y-Series. A ili[f] Preview HES B~ N B it a2k .



W Charnel Throughput S

020
UREE
016
014
0124
00
0084— /
0.06 4
10,04 +
0,02 1
0.00

10

K& 3-30
4) A #EET Channel Traffic G, #R)5i%F% Set as X-Series.

5) Hidy Show, NJHhZun & s,

. hl
| B3 Results Browser ivapetenie st lagh s B8 &% W 2" | s = Elg

DES Graphs| DES Parametric StudieleES Rum (13 Tablesl DES Run (107 Tablesl DES Run {11) Tablesl DES Run (12) Tablesl DES Rum (2} ;I_’I

Results for: ICurrent Scenario LI - Preview
B cot_network :I B Channel Throughput S
F{A aloha 020
018 /\

016 /
014

=

Show results: IFound in any selected files

LI ¥ Include vectors

Arrangement 2 I Default

=] _Edit... |

al | \
|

010

B alar Statistics :I 0.08

hanne! Througheut 5

I
0.06 I

I

|

Channel Traffic G
Execut ion
max packet count 0.04
- Off ice Metwork
0.0z
0.00 T T T
o] 0.5 1 18 2
Channel Traffic G
— Series

2 ¥-Zeries Channel Traffic G
_ILI 2 Y-Zeries Channel Throughput S
A
K v

et Az Y-Series| Set Az X-Series| Add To Parametersl Add |

K 3-31

FEHLE F, ALOHA PRCIFRmt & S A1 G KRR S=Ge ™, BRIt By
Sur = 1/ (2e) ~0.18.

6) HAIZK (fd delete) Al Results Browser %I,



