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Object Attributes

@ Building a network topology is only the first step in developing a
simulation study

@ The subsequent steps include:
e Configuring network elements
Adding traffic
Selecting simulation statistics and configuring simulation attributes
Running the simulation and examining the collected results
etc.

e In OPNET /Riverbed, every network element is represented as an
object

@ Object - an instance of its model

o It exists independently from other objects and its characteristics
conform to the model’s specifications
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Object Attributes (cont'd)

@ Each object maintains a list of attributes that provide external
control of the object’s functions and behavior

e Configuration of network elements is performed by modifying their
attribute values

@ The accuracy of a simulation study greatly depends on correct
configuration of the network elements in the created topology

@ No need to specify the values of all attributes of all the protocols and
technologies used in a simulation study
o As a rule, each protocol is preconfigured with the most frequently used
default values

@ Usually, only some of those default values should be changed in a
simulation study
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Object Attributes (cont'd

@ Object pop-up menu

&3 Project: project] Scenario: scenariol. [Subnet: top.Office Nefwork]
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Windows
Help
QB Be2AFFTF A AN *&#0BE UMEEE
2 2 20 B2 Object Palette Tree: projectl-scenariol [==]=]
Search by name: | Find Next
128 Drag model or subnet icon into werkspace.
=T emet fookbax Defauit |
Node Modcs
. Set Name 1000BaseX_LAN Fixed Node 1000
Unselect 100BaseT_LAN Fied Node 1008 | ethemet wkstn
Edit Node Model ;gxasggilg,gg Fixcd Node  10Ba
Edit D tati on
e o ocumenteen Aoplication Cortig Fixed Node  Apple
Encsm s e AS_GRFADD_4s 2 o6 14 SI2 Fixed Node  Ascer
Feature In Showcase » gﬁy Ni‘;};’“ Centiion 100
sco
0 Attribute Reports » B eth16_ethch16.fddit6.ir16_swich Fixed Node
eth?_fddi2_r2_switch Fired Node Q
View Node Description ethd_ethianed_fddid_tré_taned_swich  Fired Node
Select Similar Nodes ethd_fddid_ird_switch Fixed Node Legical Subnet
e &th6_ethch6_fddi6_tré_switch Fixed Node
(= sthemet16_switch Ficed Node  Ether O
Fail This Node ethemet2_sip3_firewall Ficed Node ~ Firew
ethemet32_hub Ficed Node  Ether SETEE
Edit Aliases ethemetd_sipt._ gty Q
=8 ethemet_server
Choose Individual DES Statistics Mabie Subet
IP Atrbute Corfig Fixed Node  1Pay
UEsli=dis IP'VPN Coriig Fixed Node Q
a5 -
Open DESLog 032 cloud Fixed Node 1P E]J et
= Bring To Front
SRR Send To Back | Greate Custom Model..| Close Hep
1
250, 109
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Object Attributes

(cont'd)

e 'Edit Attributes’ vs. 'Edit Attributes (Advanced)' = 'Advanced’

K3 (node 0) Attributes

Type: [workstation

Value

| Tatrbue

@ rname
Applications
Haza
Py

(@ |-Clent Address

P Muticasting
[3

NHRP
Repotts

sip

Servers

cp

LaTP

[} - ¥

I~ Exact match

Auto Assigned

I™ Adyanced
I Applyto selected objects

-
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&3 (node 0) Attributes

Type: [workstation

Extended Atrs. ‘ Model Daawls‘ Object Dm:umen\almrv‘

@ Fiter
Meich Look in
i Names
@ Substing [ Vakes
¢ BeaBx [ Posshle values
2

[ Tartute
@ rrame
@ Emodel ethemet_wkstn
@ Expostion 125
@ by posiion 125
@ ithreshold 0.0
@ Eicon name whstn
@ creation source Object Palette
@ creation tinestamp 210757 Aug 03 2016
@ i creation data
@ Elabel color black

® Applications

H323

Auto Assigned

v Advanced
I Applyto selected objects
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Object Attributes (cont'd)

@ Attribute description

K3 (node 0) Attributes

Type: [workstation

| Tatrbue Value

name

name

This attribute specifies the name of the fixed

node.

Client Address

Ao Assigned

Servers
TP
TP

[} - ¥

I~ Exact match

I™ Applyto selected objects

=

I™ Adyanced
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I3 Attribute Description: name.
File Edit Options

e el

=

This attribute specities the name of the Tixed communication

2|

Lne: 1
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Object Attributes (cont'd)

e Basic (noncompound) attribute — contains no subattributes and

has a single va

lue assigned to it

K3 (node_0) Attributes == (=]

Type: [workstation

[ Trarute Value -]

@ | Cient Address
VPN

DHCP Edt..
IP Muticasting
P

NHRP
Reports
E
Servers
TcP
@ | altitude modeling relative to subnet-platform
@)+ condtion enabled
@ b financial cost 0.00
@ | hostrame
@) minimized icon Gircle/£708090
@ | role =
Extended Atrs | Mode! Detais | Object Qo::umemalmn‘

) R
Match:  Lockin

Bgsct [ Names ¥ Advanced
(¥ Substing [V Values o

" BegEx [ Possible values ™ Applyto selected objscts

¥ Tags oK Cancel
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Object Attributes (cont’

@ Grouping attribute — simply an attribute group and cannot have
values associated with it

B3 (node_0) Attributes =N R =]
Type: |workstation

[ Toaroue Value -]
@ | Clent Address Auto Assigned

P
NHRP
Reports
SIP
Servers
R [
@ b slttude modeling relative to subnat-platform
@ i condtion enabled
@ }financial cost 0.00
@ i hostrame
@ | minimized icon circle/#702090
@ i role =
Exended Ats. | Model Detais | Object Documentaton |
@ Fiter
Match Look n
" Exact [V Names [ Advanced

(% Substing [ Values
(" BegBx  [# Possible values I~ Apply to selected objects

" Ton G
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Object Attributes (cont'd)

@ Compound attribute — contains one or more subattributes and may

it

have a value assigned to

K3 (node_0) Attributes

v Tags

o [=][=
Type: [workstation
[ Trarute Vaie |
jient Address o Assignex
Client Add Ao Assigned
IP Multicasting
P
I NHRP
@ ® TCP Pammeters
@ | atitude modeling
dt Tahoe
@ | condtion it
@ financial cost New Reno
@)} hosirame SACK
@ i minimized icon wﬂifﬂfxl =
Extended Atrs | Mode! ne«ans| Object Docume Windows 2000
Viindows XP
Solaris 2.6
(&3] Solaris 2.7
— Solaris 2.8
Match Look in Solars 29
" Bxact [ Names
HP-LX 105011 ced
 Subeting [V Vdues Ful-Femtured L
" BegEx [ Possible values [
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Object Attributes (cont'd)

@ The value of a compound attribute is a collection of the values of all
its subattributes

3 (node 0) Attributes =N R =]
Type: |workstation
Value -]
futo Assigned
DHCP
IP Muticasting
Servers
B TCP
[G] = TCP Pameters ()
& Version/Flaver Unspecfied
o] Maimum Segment Size (bytes)  Auto-Assigned
6] Receive Buffer (bytes) 8760
) Receive Buffer Adjustment None
& Recsive Buffer Usags Threshoid (o... 0.0 =
Exended Ats. | Model Detais | Object Documentaton |
@ Fiter
Match Lockin
(" Exact | Names ¥ Adyanced

(+ Substing [ Valuss
 BegEx [ Possible values

I Zpply to selected obijects

" G
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Object Attributes (cont'd)

@ Certain objects may contain multiple instances of the same attribute

K8 Project: project] Scenario: scenariol. [Subnet: top Office Network] [=
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design
Help
S RAIRE 0L TFT AmAMN & 0BE UM
o = 2 (rode ) Atibutes o B
Type: [workstation
EG [ Taoute Vaiue =]
node 0 @ node 0
=0 @  ® Applcation: ACE Tier Corfiguration  Unspecied
(@ @ Appiication: Destination Preferences  None
@ @ Appication: Supported Profiles lanz
@ Application: Supported Services [Applications] Application: Supported Profiles|
s @ @ Application: Transport Protocol Specif
H3Z3 Symbol: None
cPy
@ |- Cliort Adchess Number of Rows: 0
20 VPN
DHCP
1P Multicasting
25
o Servers
Tcp
L2TP -
[~ Advanced
s e
@ Eiter I~ Apply to selected objects
I Exact match o
corse € 256 rne Corce g
[cvsy nearmation 12 copyr
1B
49210135 Bl
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Object Attributes (cont'd)

@ Number of Rows = number of instances to be

created

o By default, this value for most attributes is 0

I8 (node 0) Attributes

@ @ Appiication: Supported Profies

@ Application: Supported Services
® @ Application: Transport Protocol Specif
Hazz
Py
(@ |-Clent Address

VPN
DHCP
IP Muticasting

= [@ =
Type: [workstation
[ T Value |
@ name node_0
=l Applications
@ @ Applcation: ACE Tier Corfiguration  Unspecied
(3 ® Appiication: Destination Preferences  None

I

Auto Assigned

[™ Adyanced
Fiter I Applyto selected objects

oK Cancel

man Dunaytsev (SUT

Network Mod

3 (node 0) Attributes

Type: [workstation

[ Tatrtute

Vake

@ s rame node_0
= Applications

@ 1 Appication: ACE Tier Corfiguration  Unspecified

@ plication: Destination Preferences  None

£ Fppication:Supported Profles
Number of Rows
@  -Aoplication: Supported Services None
@ Application: Transport Protocol Specifi... Defautt
H323
® R
@ Clent Address
® VPN
DHCP
® IF Muticasting
P
® NHRF
Fepotts
® 5P
Servers
® TCR
L2TP

@ =

I™ Exact match

Auto Assigned

I™ Advanced
[ Applyto selected objects

Cancel
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Object Attributes (cont'd)

o Example: Number of Rows = 2

3 Projecs prject Scenris senrel 5ot tp O Neword = [
e £t View - Scanais Topology Toffic SenieePrtacas NetDectr - Flow Anoyis DES. 30N Design ¥ Scnarios Topology Trfic SenicesrotocolsNeDoctr e AnsysDES. IDNY.Design Windows
e
Hals gT U 2 = [l TIE L ) B &
NSEHANEHEQ 2 TTT A mAFME & k#0BE LS NSEHANHEOATTT I WA MKk 20BE 1B
o e 0 o) Atibus e ] = 0 (rode ) Atibtes e |
Type [wokazton
= s [ Thoee o =
= = @ crove ot 0
e
L - @ % rolete: ACE TerCoruron Urspoched
e Desmo s
D © e Svboles L
et o —
- - i 0
® None il
7
Frofie Neme Taffic Type opication Delay Tracking (@ ® Applcaton: Transport Protocol Speci.. Edt.
e Nane None Al Discrete Disabled. e LI
o
ere e Do fseesy LT E—
wum
- = o
P Wibeasing
or
e
- - s
o 8
o s -
87.5. 4 I A 87.5
FR Fove __Delete ot | Discats | Movelp | Move Down @ Frer e e
o J S J
RIS | | 7 9ot =) =il == gl
L _ ol ] ]|
wnws 8 wwn 8
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Object Attributes (cont'd)

@ New compound attributes appear once the value is changed from 0

I~ Exact match

@ e

E3 (node 0) Attributes == E=R ===
Type: [workstation
| Adtribute Value =
@ ;rame node_0
= Applications
3] Application: ACE Tier Corfiguration Unspeciied
fv3) Application: Destination Preferences  None:
(# = Application: Supported Profiles ()
MNumber of Rows . ]
= None
@ - Profile Nams None
@ Treffic Type Al Discrete
Application Delay Tracking Disabled
= None
lel) Profile Name None
@ - Traffic Type Al Discrete
Application Delay Tracking Disabled
@ Application: Supported Services None &
3 @ Application: Transport Protocol Specti... Defaut
323
U
@ | Client Address Auto Assigned
VPN
DHCP =l
[ Advanced

I Apply to sslected obiects
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Object Attributes (cont'd)

@ Some attributes may be edited in tabular format only

&8 Project: project! Scenario: scenariol. [Subnet: top.Office Nefwork] [=
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design
Help
NERANHEO 22 FFEE B th AR *&H0BEE UME e
po 5
° 2 R (node_0) Attributes =
Type: [workstation
o |
[ Taubue Value =
=) @ ;rame node_0
B Applications
%0 @ @ Application: ACE Tier Configuration Unspecified
@ Application: Destination Preferences  None
@ @ Applcation: Supported Profiles None
@ i Application: Supported Services m
£ @ @ Appiication: Transport Protocol Specif... Defaul
2 (Application: Supported Services) Table ==
N Desci
e [Neme esciption =
s
70
&TE J
E Trom \ \ | |
[opyrizhe (o 101 neptes) ¥ Show row labels oK Cenosl 3
[evEy vararmacian 1 <copyr
1B
3538, 10269 Bl
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Outline

© Configuring multiple objects
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Configuring Multiple Objects

e OPNET /Riverbed provides several methods for configuring multiple
objects simultaneously:

o Left-click on the project workspace and then drag the mouse over the
area where the objects of interest reside

o While holding CTRL or SHIFT, left-click on the objects that you would
like to select

o Right-click on one of the objects to be selected and then choose
'Select Similar Nodes' or 'Select Similar Links'

i

R
’ k)
I w2
. .t

I
D, i,

W g D g |
M o L, DL -

V. . L . . .

[ BITR) A
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Configuring Multiple Objects (con

e Edit Attributes = Apply to selected objects

BT sk e et =]
p N Osin Windons

-]
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Configuring Multiple Objects (con

o Edit = Select All In Subnet = Edit Selected Objects
You can change the values of the attributes for any(!) of the objects in

this table
If a particular object doesn't have a certain attribute, then an empty

(blue) box appears instead
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Configuring Multiple Objects (cont'd)

@ Common mistakes in configuring multiple objects:

@ Forgetting to check the 'Apply to selected objects’ checkbox will cause
the changes to occur only in the one object that was right-clicked in
the previous step and not in all the other preselected objects

@ If no changes were made to the right-clicked object, nothing will be
copied to all the selected objects

© Changing the value of any subattribute of a compound attribute
results in the entire compound attribute being applied to all the
selected objects

@ If the requested changes cannot be applied to one or more of the
selected objects, then no changes will be made; however, you will not
be notified about such a failure
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Configuring Multiple Objects (con

© Use 'Apply to selected objects’ so that changes performed on this
node will propagate to all the nodes that were selected

8 Project: project] Scenarios scenariol [Subnet: top Office Network] [=[=@] =]
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Windows
Help
NSEANHE0SLCET A AMEXix#A0BE U
5 uws  me  ws  we  ws  m ws 1 B
E3 (node 0) Attributes ==
125 I:I Type: station
E [ Thoute Value 2]
@ -name node_0
%0 @ - Destination Address
(@ @ Traffic Generation Parameters None
@ - Traffc Type of Service Best Effort (0)
® Wireless LAN
£
E8 Warming ==
e Compound atrbute changes copy the ertie compound attbute to
each node. not just the attribute(s) you changed.
Atrbuse changes to multple objects cannat be reverted using the
e Undo command.
Do you want to continus?
70
™ Do nct prompt me again No
s =
I~ Advanced
- @ Fitter [ Apply to selected objects
S35 ioferration 1= Sopurishe (9 2hE sieran beten | [ Bctmateh oK Cancal
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Configuring Multiple Objects (cont'd)

@ node 0 = Broadcast = Broadcast; node 1 = Random

B3 Project: projectl Scenario: scenariol. [Subnet: top.Office Network] o] ==
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Window
Help
NSEaNHE 0 2AFFE Arh ARKE Xk#A0BE UE &
pe 25 D ES ED &5 7= B q ]
B3 (node_0) Attributes (o ® | =]
2 () ] ) | e
= = e Value 4]
@ rrame node_
0 @ - Destination Address
@ # Traffic Generation Parameters Random
& |- Traffic Type of Service
1 Wineless LAN .
s
00
28
70
s =
[~ Adyanced
e o @ Fter ¥ Aoply to selected objects
= Hap ok Corgmration, Temy, b
Jesey Saparmat hpyeight (o) 206 ‘stafan teldd | [ Bxactmaich R =
12615, 3.65 B
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Configuring Multiple Objects (cont'd)

@ No pain change, no gain ®

Help

Po 25

N Ra

File Edit View Scenarios Topology Traffic Services

SHEe 0T EW A AN k% H0BE 1M

&8 Project: project! Scenario: scenariol. [Subnet: top.Office Nefwork]

Protocols  NetDoctor  Flow Analysis

DES 3DNV Design

node 0

0

s

00

025

a5

leopyrishe o) 2

20

16 RapZaFs) Corparation{

707 tarorsation 15 opprine (2> 2018 isueFan hetod

s 00 ES

750 ES q

B3 (node_1) Attributes

Wireless LAN

I~ Bxcct match

@ | Treffc Type of Servics

Type: [station

[ Tatbute

@ -name

(@ | Destination Address Random
(3 @ Treffic Generation Parameters None

el g

Best Effort (1)

[~ Adyanced
™ Apply o selected objects

9462000 Bl
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Configuring Multiple Objects (cont'd

© node 0 = AP/Broadcast; node 1 = STA/Random; 11 = 1 Mbps

8 Project: project] Scenarios scenariol [Subnet: top Office Network]

&][=]
File Edit View Scenarios Topology Traffic Services Protocols MetDoctor Flow Analysis DES 3DNV Design Windows
Help
(=3 NHE O QTET AN ®&k#20BE
g 25 £ ED ED s 750 s |

3 (node 0) Attributes

D I:I Type: [station
e \ Attribute Value |
== name node_0
20 Destination Address Broadcast
Trefic Generation Parameters None:
Traffic Type of Service Best Effort (0)
 Wireless LAN
£8 Wirsless LAN MAC Address Auto Assigned
2 Wiieless LAN Parameters ()
BSS Identrier Auto Assigned
Access Point Functionalty Enabled
28 Physical Characterstics Direct Sequence.
Data Rate (bps)
Channel Settings Liibos |
o5 'Pﬁarvsmn Power (W) K M:AP:DS
acket Reception-Power Threshold... 17 pps
Ris Threshold (bytes) None
Fragmentation Threshold bytes)  None |
= CTS4o-self Gption Enabled
Shott Retry Limt 7
Long Retry Limit 1
AP Beacon Intenval secs) 002
878 Max Receive Lifetime (secs) 05 J

I™ Advanced

e Cc) 2016 mapanto @ % oply to selected objects
lespyr corparasion
JC35y infarnatien 1 copyricht. (o) 2016 sicfan neteq | I Exactmatch — —

135.19, 365
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Configuring Multiple Objects (cont'd

© node 0 = AP/Broadcast; node 1 = AP/Random; 1 Mbps

8 Project: project] Scenarios scenariol [Subnet: top Office Network]
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV
Help
()= NHE O QTET AN ®&k#20BE
0 25 =0 ED 00 s 0 5 ]
3 (node 1) Attributes
1= Type: [station
= [ Tawbute Value B
neme node_1
20 Desiination Address Random
Traffic Generation Parameters None
Treffic: Type of Service Best Effort (0)
1 Wirless LAN
ST Wireless LAN MAC Address Auto Assigned
5 Wisless LAN Parameters )
BSS Identifier Auto Assigned
oo Access Port Functionalty Enzbled
Physical Characteristics Direct Sequence
Data Rate (bps) 1 Mbps
Channel Settings Auto Assigned
o5 Transmit Power (W) 0005
Packst Reception-Power Threshold... 95
Fits Threshold bytes) Nene
Fragmentation Threshold (bytes) None I}
= CTS4o-sef Option Ensbled
Shott Retry Limit 7
Long Retry Limt 4
AP Beacon Interval fsecs) 002
878 Max Receive Lifetime (secs) 05 J
™ Adyanced
lcopyriane cc) 2016 wapinto @ LEF [ Applyto selected objects
i carparation.
[ taracnation 12 Soppriont (5 2046 seeran nerae] | [ Bxact match —
83.65, 0.38
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Configuring Multiple Objects (cont'd)

© node 0 = Broadcast = Random; node 1 = Max/Min Dest Address

8 Project: project] Scenarios scenariol [Subnet: top Office Network]
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Window
Help
SHGNEROLATTFT A mANE*x20BE
g @ m0 ws  wo ws  m  ws 1 B
3 (node 0) Attributes
125 I:I Type: [station
E [ Thoute Value 2]
@ -name node_0
%0 @ - Destination Address Random _______________]
@ # Traffic Generation Parameters None:
@ | Traffic Type of Service Best Effort (0)
 Wireless LAN
ara
E3 Wamning ==
00
Compound atrbute changes copy the entire compound attibute to
each node, not just the attribute(s) you changed.
Attribute changes to mutiple cbjects cannot be reverted using the.
s Undo command.
Do you want to continus?
0
Fhomtmtmeon g o
s =
I Adyanced
- @ Fiter [ Aoply to selected objects
JC35y infarnatien 1 copyricht. (o) 2016 sicfan neteq | I Exactmatch o —
138.65,3.27
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Configuring Multiple Objects (cont'd)

© node 0 = Random; node 1 = Max/Min Dest Address

8 Project: project] Scenarios scenariol [Subnet: top Office Network] [=l[@] =]
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Windows
Help
SHGNEROLATTFT A mANE*x20BE
f s =0 ED =0 ED g (| B
3 (node 1) Attributes (=R o |
1= @ @ Type: [station
o= [ Thrbute Value |
- @ rame
=0 # Ethemet
(@ -Highest Destination Address Maimum Dest Address
(® - Lowest Destination Address Minimum Dest Address
(@ Traffic Generation Parameters )
ara
00
28
0
s =
I Adyanced
lcopyriane cc) 2016 wapinto @ LEF [ Applyto selected objects
i corparation.
JC35y infarnatien 1 copyright. (o) 2016 iefan netey | [ Exact metch Concel
6750058 Bl
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Outline

© Tips and tricks
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Tips and Tricks

@ 2 methods to change the object’s name

&3 Project: project] Scenario: scenariol. [Subnet: top.Office Nefwork]
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Windows
Help
NERANHE L CEY A NE®xH0BE U
Po wr me me me me ms w5 B
128 ‘ ' "
=X
0
S
200
s
70
a5
Jeopyright (<) 2016 Maptnfa Carparation i g enderet weirg apiafo Brofessions =
70 nfarmatian 1 Copyright. () 2008 S1afan Heldags sww.merld-gusecsanr.
1B
13462 7096 Bl
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Tips and Tricks (cont'd

@ Edit Attributes = Change the attribute 'name’

Edit Attributes £3 (node 0) Attributes
Set Name Type: [workstation
Unselect REES Value |
Edit Node Model @ rrame [Fode 0]

Applications
Edit Documentation oo
Edit Attributes (Advanced) ®CPU

@ i Cient Address Auto Assigned

Feature In Showcase v By

® DHCP

IP Muticasting
Attribute Reports 3 ®IP

NHRP
View Mode Description ® Repotts

X siP
Select Similar Nodes s
ervers

Edit Similar Nedes ® TCP

® L2TP
Fail This Node
Edit Aliases
Choose Individual DES Statistics =

r
View Results @ Bter ™ Aoplyto selected objects
I Exaet match
- Cancel

Open DES Log 4 Q
Bring To Front
Send To Back
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Tips and Tricks (cont'd

@ Set Name = Enter Value

Edit Attributes 3 Enter Value ==
e [TEENE
Unselect

Edit Node Model Larcel

Edit Dacumentation
Edit Attributes [Advanced)

Feature In Showcase 3
Attribute Reports 3

View Mode Description
Select Similar Nodes
Edit Similar Nodes

Fail This Node

Edit Aliases

Choose Individual DES Statistics
View Results

Open DES Log

Bring To Front
Send To Back
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Tips and Tricks (cont'd)

@ 2 methods to change the object’s model

8 Project: project] Scenario: scenariol [Subnet: top.Office Network] [f=la ==
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Windows
Help
NERANHEO 22 FFEE B th AR *&H0BEE UME e
Po wr me me me me ms w5 B
128
0
S
200
s
70
a5
Jeopymisht (<) 2016 baptofs Carparation Troy. Ham Vark. Tasge casiared uming Haptnfo Profeisions] 5
[Cv5y Anfarmation 12 Copyrigne C2) 1016 Siesen Aalasrs i uer e gasescesr. com
1B
8

140,58 5269
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Tips and Tricks (cont'd)

@ Delete the selected object and create a desired one

s Protocos NetDoctor Flow Anslyis 05 30NV Desgn Windows

DFRANEEOANVEFP I TANN & 20 BE LB

B

I5ubnetto.Office Network]
Tt

v Procls. NelDocr Fow Arss 65 30NV Oeign

QS RASHE0 OO VFET B AN k80 EE &
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Tips and Tricks (cont'd)

@ Edit Attributes (Advanced) = Change the attribute 'model’

B8 Prjectprojct Senari: scenaiel (bt top Offce Network SlE=
& Vi, -ScenariosTopelogy.Tafc.-Seies - Proocols.- NetDoctor - lw Ansyss 65, 3DNV-Design.-Windows
ey
QERANETFO LA TET I WA K #ok#0EE B
T owm w w wmw w e
3 (node 20) Anibutes
e e [
b oo |
@ rome [
e @ o cbonaiz b
@ g
@ yoostin %
& L o
. i Cotseton
o e o ottt o Forthe OPNET i
o by i or o o des nesmssre 71505203 062016
0a g D Cetr ey |
e P . e oW
e e O
e By <chenteyorceason s [0
Dogou et cortue? /708050
e =
|
e
s ¥ At
& s -
T p— 5“’5, [ It i s
e R T R ]
s 8

T (G

Fi it View Scenarios Topology. Treffic. Senices Proocols«NetDocor Fom Al D65 - 30NV- Design. Windows

SHASHUEO N VET 8 ANE &k #0BE YRS

T w m w wmm wm e ol
3 (node 24) Amibutes
s e i
il [ e |
0 o o 16tcn
xosen 0
" ©
ettt o0
— i
vt sty 71805 0 2015
o
22 i o e
S ot at
5 Susn P Cron (6o ()
- 5 Susn P G s
i — e
st roing et st ptor,
ot st ol
™ St | Vil Do | O Dot
@ A
" e Bl
e 7 Adiances
& Ehia ¥ Vo -
B . ey
o T —
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Tips and Tricks (cont'd)

@ Do not forget to verify link connectivity after such changes!

i [5ubnet top.Office Network]

DFRANEEOANVEFP I TANN & 20 BE LB

B

opelogy Trff Senices Prtocols NetDoctor Flow Anshis 0ES 30NV Design Windows

a3

E
1
sl
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Tips and Tricks (cont'd)

@ 2 methods to find the object’s attribute of interest

E3 (node_0) Attributes

(B=8 [B=R P53

Type: [workstation

[ Tatibute Value

Applications
H323
CcPU
(@ b Client Address Auto Assigned
VPN
DHCP
IP Muticasting
IP
NHRP
Reports
SIP
Servers
TCP
L2TP

@ e

I~ Exact match

=]

@ ;name

[™ Adyanced
[~ Zpplyto selected objects
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Tips and Tricks (cont'd)

@ Browse through the attributes available in the dialog box

Roman Dunaytsev (SUT

E3 (node_0) Attributes

Type: [workstation

[ Tatibute
@ rame
Applications
H323
CcPU
(@ b Client Address
VPN
DHCP
IP Muticasting
IP
NHRP
= Reports
@  ® RIPng Routing Table
EEN
3 @ SIP UAC Paramaters
= Servers

) Server: Advanced Server Configuration  Sun Uttra 10 333MHz:: 1 CPU, 1 Coreis).

@ ! Server: Modeiing Method
= TCP
&) @ TCP Parameters
= L2TP
@ ® ip L2TP Corttrol Charnel Parameters

Value

Auto Assigned

Do Net Export

()

Simple CPU
Default

None

@ e

I~ Exact match

[™ Adyanced
[~ Zpplyto selected objects

Network Mode
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Tips and Tricks (cont'd)

@ Filter attributes based on selection criteria

E3 (node 0) Attributes &3 (node 0) Attributes
Type: [workstation Type: [workstation
[ Thrbue Value | [ Tauroue Value
@ -name @ cname node_0
Aoplcations @ b model cthemet_wksin
H3z3 @ Expostion 125
& CPU @ Ly postion 125
(@ |-Clent Address Auto Assigned @ ithreshold 0.0
VPN @ *icon name whsin
DHCP @ creation source Object Paletie
IP Muicasting @ * creafion timestamp 20:17:00 Aug 05 2016
P @ i creation data
NHRP @ Hlabel color black
Repotts ® Applications
SIP HI3
Servers
cP Auto Assigned
L2TF
Extended Atrs. ‘ Model Details ‘ Object Documentation ‘
@ [ce = |
=] WMetch Enter your filter criteria. Specify an attribute name, value,
I™ Adyanced & G Possible valug, ortag. (Click the ‘7" icon for details.) v Advanced
@ [tc B ™ Aopiyto selected obects & Boa ™ 15 v vaues T foiyto seected obiects
r ~
Enter your filter criteria, Specify an attribute name, value 3K Cancel oK Cancel
1 possible value, ortag. (Click the ‘7 icon for detals)
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Tips and Tricks (cont'd)

@ 'Edit Attributes (Advanced)’ provides more filtering options

o RegEx (Regular Expression) — a pattern-matching language that
enables to define a flexible search pattern

E3 (node 0) Attributes [E=5(ESH 5|
Type: [workstation

[Theabue Value =
@ -name foce0 |

Applications

®TCP

=l
I~ Adganced

® [ Fiter I~ Applyto selected objects
DBataach [ | S|

Roman Dunaytsev (SUT)

€3 (node 0) Attributes (=N en |
Type: [workstation
[Thacbure Value =
@ ¢name fode0 ]
@ & model ethemet_wkstn
@ i xpostion 125
@ ty posiion 125
@ i threshold 0.0
@ +icon name whstn
@ : creation source Object Palette
@ b oreation timestamp 20:17:00 Aug 05 2016
@ }ocreationdata
@ Elabel color black
® Applications
P
£l
TP
=

Exdended Altrs. ‘ Model Deta\ls‘ Object Dacumsmalmn‘

@ [TcAl Fiter

Match: Look in

{r: ?in [ Names ¥ Advanced
& Substring [ Values

 BegBt v Possble vaiues I Applyto selected objects

I Tags oK Cancel
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Tips and Tricks (cont'

@ To remove the filtering selection, clear the textbox

and click 'Filter’

again
K3 (node 0) Attributes [E=R (SR )
Type: [workstation
[ Tatibute
@ ; rame
@ i-model
(#) txpostion 125
@ &y postion 125
@ }threshold 00
@ ticon name wikstn
&} creation source Object Palette
@)+ creation timestamp 2017:00 Aug 05 2016
(@) creation data
@)+ label color black
Applications
o] Auto Assigned
Bitended Atr. | Nodl Detals | Oect Documentaton |
@ |l Fer
Match Lockin
" Exact [ Names [ Advanced
(¥ Substing [~ Values o
" BegEx [ Possible values ™" oplyto selected objects
I™ Tags oK Cancel
man Dunaytsev (SUT) Network Modeling & Simulation
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Tips and Tricks (cont'd)

@ 2 methods to compare the objects of interest

8 Project: project] Scenario: scenariol [Subnet: top.Office Network] [f=la ==
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Windows
Help
NERANHE L CEY A NE®xH0BE U
Po wr me me me me ms w5 B
128
0
noda 10
8 node 5 node 3
-
node 11 node_s
s
node 7 node 1
70
a5
Jeopymisht (<) 2016 baptofs Carparation Troy. Ham Vark. Tasge casiared uming Haptnfo Profeisions]
[Cv5y Anfarmation 12 Copyrigne C2) 1016 Siesen Aalasrs i uer e gasescesr. com

31.73.058

|
=l
ol
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Tips and Tricks (cont'd)

© Check all the objects one by one

Topelogy Trffc Senices Proocols NetDactor Flow Ansbs OES 30NV Desgn  Windows

DFRANEEOANVEFP I TANN & 20 BE LB

[E=2Ecn =)

Project: projectl Scer

=l
Protocols NetDoctor Flow Anslyss OES 30NV Desgn Windo

QS RASHE0 OO VFET B AN k80 EE &

Roman Dunaytsev (SUT)
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Tips and Tricks (cont'd)

@ Edit Attributes = Select Similar Nodes/Links

tocos NetDactorFlow Ansls OES. 30NV Design

Protocols NetDoctor Flow Anslyss OES 30NV Desgn Windo

QS RASHE0 OO VFET B AN k80 EE &

o

12906, 6600

o/ L L
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Tips and Tricks (cont'd)

@ Edit Attributes = Select Similar Nodes/Links

Project:project Scenario: scenariol [Submet:top.Ofice Network!
Fle Gt Vien Scenrion Toplagy T Sevces fro £9%Attes
e Sethame
5 = seet
QSR NETO DL FFF B carnodeMosel
st s Adianced)
- FeureinShowcaze .
At Rons .
Vi Nod Desaiption
o g St S odes
== it S Hodes
= L]
i Thi Node
= Y.
- B :
== OpenDESLog
s Song Tofront
g SenaToSack
B o T R R I I R
L

= o) Prjct prjetl Scenrs et Sobnc top Ofice Nework E=y
Fpre——— Tie i Ven St Tpaoy. TSPt Neoce - Flew Arhy. D65 3OW. Osign Wi
o
=1 X DB EHASHE0 OOV oA S #Hk#0BEEUME
£ g |;| g
| S G R El
ol |
cmos 8l ot wwwe 8§
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Tips and Tricks (cont'd)

@ 2 methods to compare attributes of the objects of interest

8 Project: project] Scenario: scenariol [Subnet: top.Office Network] [f=la ==
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Windows
Help
NERANHE L CEY A NE®xH0BE U
Po wr me me me me ms w5 B
D D
128
node 0 node 1
0
S
200
s
70
a5
Jeopymisht (<) 2016 baptofs Carparation Troy. Ham Vark. Tasge casiared uming Haptnfo Profeisions] 5
[Cv5y Anfarmation 12 Copyrigne C2) 1016 Siesen Aalasrs i uer e gasescesr. com
1B
12542 5231 Bl
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Tips and Tricks (cont'd)

@ Check all the objects and their attributes one by one

(e Slol= TP o S el B oy o] Elers)
T o Sy ST T S e o T St St T e T
Heb e
NEHASEEO LS WEV A mA NS A4 H0EEuBs 0 W a[SR B 02 0% % W 8| AN A 808 E uR s
wwwmwwm w T w w wemmw w B
3 o) Atites == 8ot bt = |
_; s :_j e i
[ Thebde Voo |
- @ - @ rone
@ e 0 @ Fanion
¢ © & oo Goran vt )
@ s s o
© O sme o o) oo (10
s s @ OFF S oG o 90
@
o @
ool (020 @ possn
o oS i ®
Newwr ®
sea ) @
s s e
prey @
n @
ko st @
a cased e @
O Seqreo @
i @
preyas) @
o5 = s @ =)
™ s I~ Adgrced
[S e ——— e R M I 5o e acs
RSN E T E R S  bes e o] oo | Frmaamis G| earan Coc ] oo |

wass 8l

e 8l
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Tips and Tricks (cont'd)

@ Select Similar Nodes = Edit Similar Nodes

Project projectl Scenario: scenariol [Subnet top.Offce Network] == Eot Project:project] Scenario: scenariol. [Subnet: top.Office Network] =8 =
e Gt Vi Scns Taploy T Sewices Prtocls NeDoctrFow Arhis 065 ONY. DeignWindows The G oS Toplgy T SeicesPrfocls. NeDetor Fow AryisDES 30N Do indows
[ [
IFRANEEOAOVFF I TA IR R =R p) DS EHA S HU0 OOV oA K #H#0BEEUME
= B B e
sot
e Edit Node Model = Edit Node Model
it Documentton £ Docmrttion
i At e o b hdanced)
e FeatureIn Showcase > 7 Feature In Showcase. »
[ > At epors 5
s [ ma View Node Dscipion
SonSmin s
S oo i S ode
o Fail This Node. 525 Fail This Node
i fryoon
Crove i o5 St Chose il DE S
VRt Vewents
L. OpenbEStog . Openoistog
singToFiont Sing ToFon
o . R S s e B SRR e =l
o] JE
w8 weum 8

Network Mode
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Tips and Tricks (cont'd)

@ Objects Attributes

Se= 1 ae]=]
- s o e oNY.- i
DFRANEEOANVEFP I TANN & 20 BE LB D ERASHEC AN VEFF I mA N #sk 20 BHEH 1M
N J‘ I s B
an e stston. e e (==
e i S =l
e 1 E rode 0 Broadcast ) Best ot 0) Ao Assigned Defauit
2 B e ST Aot oy
e 25 | &3 (Traffic Generation Parameters) Table.
e v =
St T i)
e 50 || O o o) om0
OFF S o ) 30
i G s )
- o | ST e
=l =l
ey L. | O] L El ol
A - cormorsees o [ [ [ ] tw [fomos [
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Outline

@ Promoting attributes
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Promoting Attributes

e OPNET /Riverbed software relies on a model hierarchy that contains
several levels of abstraction
o Each level of the hierarchy usually has a special editor associated with it
o The availability of these editors depends on the product

Process Editor

Node Editor
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Promoting Attributes (cont'd)

@ Promotion - the process of configuring model attributes so that
their values can be specified at a higher level of the model hierarchy

raject: projectl Scenario: scenariol. [Subnet: top.Office Networl =
-+ 11 5 1 [Sub Office Network] ===
File Edit View Scenarios Topology Traffic Services Protocols NetDoctor Flow Analysis DES 3DNV Design Windows
Help
Qs Ha N EEe LA TET AmAHE Nk A0 BE U
g @m0 ws  wo ws  me  ws 1 B
£3 (node 0) Attributes [E=8 ol 5|
125 D Type: station
= [ Thoute Value |
@ -name hoie ]
20 (@ = Traffic Generation Parameters €y
@ Start Time (seconds) constart (5.0)
@ ~ON State Time (seconds) exponential (10.0)
7} OFF State Time (seconds) ‘exponential (90.0)
78 (@ @ Packet Generation Arguments ()
@ Interarival Time (seconds) exponertial (1.0)
@ Packet Size bytes) exponential (1024)
oo @ Segmentation Size (bytes) No Segmentation
@+ Stop Tme fseconds) Never
28
0
s =
I Advanced
- @ Fitter [~ Apply to selected objects
lcspyr napinte Corparation. Tray., hen
j infarnation is copyriche () 2016 seefan neles | | Bxactmaich Cancal

ST £
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Promoting Attributes (cont'd)

@ Node Editor — used to specify the structure of network devices

e Modules - represent particular functions of the node’s operation

&3 Node Model: ethcoax_station_adv

Roman Dunaytsev (SUT)

===
File Edit Intefaces Objects Windows Help
NBEA0N, -~ HEEFEEEE
3 (mac) Attributes =3 =R |
[ Tharbuae Value |
& crome e
@ i-process model eth_mac_v2
@ ‘Hiconname quece
(@ = MAC Parameters promoted
@ B subaueue ()
@ - Mumberof Rows 1
@ bit capacty (bits) infiity
@ ok capaciy (pks) infirity
Bxtended Atrs
@ Fiter
Maich:  Lookin
Exact [ Names
@ Substing [ Vak
- Regr” 1% Basemevaes I™ fppyto soected obocts
¥ Tags Cancel
o =

Network Modeling & Simulation

8
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Promoting Attributes (cont'd)

@ A promoted attribute of a module within a node model appears on a

node object in the network level

K& (mac) Attributes

[&) pk capaciy [pks)
@ subqueue [0]bit capacty

Bxdended Attrs.
@ Fiter

Match Lookin

 Bxact [V Names

* Substring [v Values

" BegBx  [v Possble values
[¥ Tag:

(%]

[ Thebute Value |
@ name mac
(@ -process model eth_mac_v2
@ icon name aqueve
(3 ® MAC Parameters promoted
@ @ subqueus )

+Number of Rows 1

© Row 0
@ bt capacty bis) promoted

ninity
Fromote Attrbute To Higher Level

I~ Aoplyto selected objects

oK Cancel

man Dunaytsev (SUT

Network Mod

3 (node 0) Attributes

Type: [station

Atrbute
@ :name
@ © Traffic Generation Parameters
Start Time (seconds)
ON State Time (seconds)
OFF State Time (seconds)
= Packet Generation Arguments
Interanival Time iseconds)
Packet Size (bytes)
Segmentation Size (bytes)
Stop Time (seconds)
+ mac subgueue [0]bit capaciy
£ mac subqueue [0 pk capacity

[Eleletelste Tt Te)

@ =

I™ Exact match

)
constant (5.0)
exponential (10.0)
exponertial (30.0)
)
exponertial {1.0)
exponertial (1024)
No Segmertation
Never
promoted
promoted

[ Applyto selected objects

Cancel

=

I™ Advanced

& Simulation
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Promoting Attributes (cont'd)

@ If the node object provides no assignment for that attribute, then it

will promote to successively encompassing objects, up to the top

subnet

@ In this case, the attribute is considered an attribute of the overall

system model and can be set at simulation run time

Roman Dunaytsev (SUT)

8 Configure/Run DES: project]-scenariol

Common
S inpuls
Giobal Atrbutes [~
Traffic Growth

Temain Modeling
Environment Fles

OQuiputs

Execution

Rurtime Displays

Number of runs: 1

3 Add Attribute: scenario

[Add? " TUnresolved Arbites

=
=

[ Joffice Networknode_0mac subqueue [0] bit capacity
Office Network node_Umac subaueue [0]pk capacity.

[EI=ir=]

=
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Promoting Attributes (cont'd)

@ Promoting attributes to the simulation level is a very convenient
feature because it allows for:
e Changing commonly used parameters in a single place instead of
clicking on various objects in the network topology
o lterating through a range of possible attribute values instead of
duplicating scenarios and changing values of certain attributes
e Setting up automated simulation runs with different attribute values

@ No promotion allowed for:

o Grouping attributes
e Advanced attributes
o The attribute 'name’
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Promoting Attributes (cont'd)

@ Promoting an object attribute:
e Right-click on the object of interest and choose 'Edit Attributes’
e Right-click on the value field of the attribute of interest and select
Promote Attribute To Higher Level

e The value of the attribute will change to 'promoted’
e You can promote as many attributes within the object as needed

@ Unpromoting an object attribute:
e Right-click on the object of interest and choose 'Edit Attributes’
e Right-click on the value field of the promoted attribute of interest and
select Unpromote Attribute
o Or left-click on the value field of the promoted attribute, which will
allow you to set a value for the attribute, automatically causing it to be

unpromoted
e You can unpromote as many attributes within the object as needed
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Promoting Attributes (cont'd)

e Promoting and unpromoting attributes

(@ ® Switch Fort Configuration (16 Rows) )
(@ @ Switch Port Group Configuration
(3) ® VLAN Parameters

None
None

[} - ¥

I~ Exact match

K3 (node 5 Attributes o e =
Type: [swich

[ Thrbue Value |
@ -name node_5

(@ = Bidge Parameters

@ i Priomy

@} Spanring Tree Protocel Promote Atrbuie To Higher Level

@ QoS Parameters Nene

@ Tmen Defauit

(@ BPDU Service Rate (packets/sec) 100000

@ Packet Service Rste (packets/sec) 500000

I™ Adyanced
I™ Applyto selected objects

OK Cancel

man Dunaytsev (SU

Network Mode

@ ® Switch Port Configuration (16 Rows)
‘@ ® Switch Port Group Configuration
@ ® VLAN Parameters

@ Bidge Parameters [0] Prioriy

promoted

[ -

I~ Exact match

&3 (node 5) Attributes o= =
Type: [switch

[ Tauroue |
@ rrame

@ F Bidge Parameters

@ Priority

@ | Spanning Tree Protocol

@ 05 Parameters

) imers

@ BPDU Service Rate (packets/sec)

@ Packet Service Rate fpackets/sec)

I™ Advanced
I Applyto selected objects

OK Cancel

& Simulation
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Promoting Attributes (cont'd)

@ Promoted attribute values can be set:

o At the simulation level
o At the parent subnet level

@ Promoting attributes of objects within a subnet and then setting their
values when you are in the parent subnet is very useful when you need
to reconfigure attributes of objects in the subnet multiple times

@ Promoted attributes are not visible at the parent subnet level until
they have been accessed or viewed through simulation-wide object
attribute feature!

@ As an attribute is promoted to different levels of the model hierarchy,
its name changes according to the following naming conventions:

network type.subnet 1.subnet 2. ... .node name.attribute name
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Promoting Attributes (cont'd)

@ Promoting an object attribute

Fle it View Scenios Topology Tfc Semvices Protocos
Hep

NetDoctor Fiow Anolysi OE5 30NV Desgn Windows

IFRANEEOAOVFF I TA

M oAk #0BE DS

[E=Ey )

ot chaned.

-
o
w8

Roman Dunaytsev (SUT

Network Modelin,

&3 (node 5) Attributes

@ 05 Parameters MNene
@ Timen Defauk
@ | BPDU Service Rate packets/eec) 100000
@

@

Packet Service Rate packets/sec) 500000

® Switch Port Configuration )
wich Port Group Corfiguration None
@ ® VLAN Parameters MNone

@ Bidge Parameters [0] Prioriy promoted

[ -

I~ Exact match

Type: [swich

[ Tauroue Value |
@ cname node_5

@ F Bidge Parameters ()

@ Priority b

@ - Spanning Tree Protocol RSTP (802.1w)

I™ Advanced
I Applyto selected objects

s

& Simulation
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Promoting Attributes (cont'd)

@ Instead of drilling down into the subnet and then changing attribute
values one object at a time, you can promote the attributes and then
change them in one place as needed

naricl. [Subnet:top]

S Project prject S
Fie S r——

2 santpetersbur)

t top SaintPetersburg]
i Senices - Protocols.NetDoctor - Fow Anaysis
DEHANEEO 2QTFT I mAMEXK#DBE LB
(subnet 0) Atributes ol
[ = =
@ -rame
® @ [node 5810 Paametons 075ty peomcted
==
|
I Adgrced
@ Biter I~ Aoy to selected obects
I Boctmscn -
maus 8

[Tawoa Vo

@ st Onode 5 B Parmetes (0. promte

@ Brer

I™ Bct atch

=]

I~ Adyanced
™ Zoplyto selcted abjects

: -
oJE

Rans &
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Promoting Attributes (cont'd)

e Configure/Run Discrete Event Simulation (DES) = Detailed...

3 Configure/Run DES: projectl-scenariol

Values per statistic: | 100

Global attibutes ‘Rapuﬂs |

Duration: |1 hour(s) |

=S Ho =

[Attnbute Value
Applications

DHCP

H3z3

P

MANET

MPLS

Simulation Efficiency

Traffic

1

Detailed R

Cancel

moy | bep |

Roman Dunaytsev (SUT)

Network Mod

3 Configure/Run DES: projectl-scenariol

[E==Een =)

Proviw Smsion St —
e —
£ o
ol it P ! |
Gt
Toshe Growh seed: 18 Enter bubple Sesd Vakes
Toran o
e s Vaespersaiic: [0
3 Dt Upito el [0 verss
H Runtme Dislers St Kemel: [Bosed on keme iy prfeence ] (reference st to “development’)
St e riame: [
Camnrts =
5 ol
S| 4 Sistin Seence T ] od | s |t

& Simulation
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Promoting Attributes (cont'd)

@ Inputs = Object Attributes = Add...

3 Cofigure/Run DES: projectl-scenariol ==~ ) )
S e 2 a0 awibutes canario =
T Gme 4] e z
& ‘C:Em‘! . ‘D:::”:;. B| |Add? Unresolved Attributes J
I:I Saint Petersburg subnet_0.node_5 Bridge Parameters ...
=]
2] | Lof
17 Use defalt valuesforunresolved atrbutes
8 AR [oeE=| EEE v |
e, | gt Smiation Sequerce Bn Concel sooly b

Roman Dunaytsev (SUT)
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Promoting Attributes (cont'd)

e Add? = OK

E Add Attribute: scenario

Add? | Unresolved Attributes
fdd ]

2 Configure/Run DES: projectl-scenariol
Prevew Simiaton Set

Wildcard

=

==
=]

Saint Petersburg subnet_0.node_5 Bridge Parameters ...

Roman Dunaytsev (SUT)

Network Mod

Number of uns: 1

Vae

¥ Use deful values oruvesolved atrbutes

Smple.

Edt Smultion Sequence.

| Deee Ertr ol Voes. | Lbcte

DLProdty
32768
£t

) Cancel ooy b

=
]

& Simulation
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Outline

© Wildcard
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Wildcard

@ Promote a desired attribute in objects within the

Pl G View. ScraisTopogy Tl S Prtocels. NelDocorFlow nsss OES 30N Desin. Wdors
o
NERASEE0LLVEE A A NHE A x4aBE R
=
-
<« o
munmn 8

Roman Dunaytsev (SU

Network Mode

current

subnet

&3 (node 0) Attributes
Type: [workstation
[ Tartute Value
= TCP Parameters ()
Version/Flavor Unspecified
Mzxdmum Segment Size (bytes) Auto-Assigned
Receive Buffer bytes)
Receive Buffer Adjustment
Receive Buffer Usage Threshold fo.
Delayed ACK Mechanism Segment/Clock Based
Maximum ACK Delay (sec) 0.200
Masimum ACK Segmerts 2
Slow-Start Initial Count (MSS) 2
Fast Retransmit Enabled
Duplicate ACK Threshold 3
Fast Recovery Reno.
Window Scaling Disabled
Selective ACK (SACK) Digabled
ECN Capability Disabled
Segment Send Threshold WSS Boundary
Active Connection Threshold Unlimited
Nagle Algorithm Disabled
Kam's Algorithm Enabled
imestamp Digabled j
I~ Advanced
@ ter ¥ Applyto selected objects
i Cancel
& Simulation Lecture Ne 4




Wildcard (cont'd)

@ Go To Parent Subnet = Edit Attributes

e The names of these promoted attributes are the same with the
exception of the node name to which each attribute belongs

K3 (subnet.0) Attributes

Atrbute
name
-nods_0.TCP Parameters (0] Receive Buf
nod_1.TCP Parameters (0] Receive Buf
-nods_2 TCP Parameters [0] Receive Buf
node_3.TCP Parameters [0]Receive Buf...
-nods_4 TCP Parameters [0] Receive Buf

promoted
promoted
promoted
promoted
promoted

OB

el _ &

I~ Bxact match

[ Adyanced
I™ fpplyto selecied objecis

Roman Dunaytsev (SUT)

Network Mod

3 (saint Petersburg) Attributes

Atrbute
+ name
- subnet_D.node_0.TCP Parameters [0] Re.
- subnet_Dode_1.TCP Parameters [0 Re.
- subnet_D.node_2.TCP Parameters [0] Re.
- subnet_Onode_3.TCP Parameters [0 Re.
- subnet_D.node_4.TCP Parameters [0] Re.

Value

promated
promoted
promated
promoted
promated

EEE=I=T)

el &

I~ Bract match

I~ Adyanced
™ Apply to selected objecis

& Simulation
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Wildcard (cont'd)

o Wildcard - allows to aggregate the promoted attributes that have
the same name but belong to different objects

o Attributes with the same name that have not been promoted are not
influenced!

&8 Configure/Run DES: project]-scenariol E3 Expand Wildcard =]
| [saint Petersburg . subnet 0 . [@l. TCP Parameters [0] Recaive Buffe

e w — L
ommen AL

B Inputs de_0 oK Cancel
Global Afrbutes Attribute | Value = Foc P
m;’;ﬁ_ Gmﬂ = FaG7 [Unresaive node_2 (5 =]
Terain Vodeing IR St Pete % bt 02 TCP Formmeters [0 Rece
Environment Files -

Outputs

Execution

Rurtime Displays

e

| | | | |
=
[ e
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Wildcard (cont'd)

e Enter Multiple Values - used for setting multiple attribute values

Can be set either explicitly by specifying 1 value per row or by

specifying the initial and maximum values with the incrementing step

E8 Configure/Run DES: project]-scenariol

| B3 Attribute: Saint Petersburg.subnet 0% TCP Parameters [0] Recei... [si3s]

Enter one or more values:

EE=]

70000 200000 10000

[Value Tume ™ Tstep I=] Value

s [0] Receive Buffer [£760. 32768, 65535. 71l
32768

65535

arameters [0] Packet Senvics Rate
arameters [0].Spanring Tree Protocol

2

L JJ
| oK Cancel ‘ Detais ‘
L
7
g | |t |
ISEN | R
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Wildcard (cont'd)

@ The total number of simulation runs corresponds to the number of
possible combinations

o Use default values for unresolved attributes — ensures that all the
attributes have set values

Preview Simulation Set

 Commen
nputs
Global Arbutes
Object Afirbutes
- Traffic Growth
-~ Temain Modeling
Environment Files
B Outpuls
Execution
B Rurtime Displays

€3 Configure/Run DES: project] -scenaricl

Number of runs: 34
Object Attrbutes

[ [Abute

o llo =]

Value
(3 Saint Petersburg subnet_0.~TCP Parsmeters [0]

(F) Saint Petersburg subnet_(.node_5.Bridge Param... [

2750, 32752, 65535, 70000 TO 200000 BY 10000
(3 Saint Petersburg subnet_Onode_5 Bridgs Param... 200000, 500000

B|

W Use defautt values for unresolved attrbutes

of

= Add \ Delete ‘EnlerMumpleValues‘ Update |
Edi Simuiation Sequence. . Fun Concel | ooy | e |
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Wildcard (cont'd)

e Riverbed Modeler Academic Edition : no Object Attributes ®

SIS [EETE]

Fie ot

D] 4
5 caf
. Bl
: P
‘ Values per atatic: [100
. Gobat s s |
E o
i F s i 4 —
L i E | |
] E]
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Wildcard (cont'd)

e OPNET IT Guru Academic Edition 9.1 (discontinued)

13‘] Configure Simulation: [T5413_WLAN_Simple-Nodes_2

Cormon | Global Attbutes| Obiect Atributes | Repots| 51| Animion| | Advanced| Environment Fies |

Diuration: ‘ il | minutefs] j
Seed: |128
Walues per statistic: | 100

Update interval; | 100000 Events

[¥ Enable simulation log

Bun Help Cancel 0K
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