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1.1 CHAMELEON SIMULATION CONCEPTS

Why use
simulation?

Applications

Simulation allows you to emulate either side of the line in an
X.25, SNA, Async, BSC, ISDN Q.921/Q.931, or any BOP
framed protocol. Using the Chameleon’s protocol-specific
programming languages, you can establish a testing
environment for your specific needs. Chameleon simulation
allows you to:

L] Create a controlled live environment to test both
hardware and software

° Test both common and not-so-common error conditions
° Simulate complex network or individual devices such as:

Mainframes or Front End Processors

Modems

Terminals or Terminal Controllers

ISDN Network Terminator (NT) or Terminal
Endpoint (TE)

> Other intelligent communications devices

vVvwVvw

Beginning with Chameleon 32 system software 4.0 and
Chameleon 20 system software 1.2, you can simultaneously
monitor the data being transmitted between the Chameleon
and the device under test. Refer to Section 2.1 for more
information about this capability.

You can use simulation for the following types of applications:

® Use the simulation languages to write certification
packages to test equipment or software functionality by
writing protocol-specific scenarios. The Chameleon itself
was tested using its own simulators to send and receive
worst case data.

® After identifying a specific problem using Chameleon
Analysis (SABM collision, for example) you can develop
simulation programs to duplicate the problem and
continue testing until the hardware or software is able to
handle the problem correctly.

e If you are having problems running certification packages
(for example, DDN tests), you can copy just the portion of
the test package you need, modify it, and run it. This
enables you to run a part of the test so that you can focus
on that portion without running the entire test package
repeatedly. :

TEKELEC
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WHY BASIC?

Introduction

Chameleon 32
C Development
System

BASIC vs. C

The Chameleon BASIC language is an interpreted test
language that looks like standard BASIC. Since BASIC is a
widely used language, many Chameleon users are already
familiar with its general format and usage and can adapt
quickly to Chameleon BASIC and its subsets.

Chameleon BASIC is structured so that you can develop
programs quickly, and has the added benefit of providing an
interactive interface to the user. You can enter many
commands directly at the BASIC prompt, and they will be
executed immediately.

The ability to write your programs and run them without
compiling means that you can reduce the amount of time
required to debug programs.

There is also a C Development System available for the
Chameleon 32. The C package gives you the advantage of
working in a familiar C programming environment. It includes
special libraries containing protocol-specific functions. These
libraries are listed below with their BASIC simulator
counterparts:

C Library Comparable to using BASIC:
BOP Library FRAMEM

HDLC SIMP/L HDLC

SDLC SIMP/L SDLC

LAPD SIMP/L LAPD

ASYNC Chameleon ASYNC

BSC Chameleon BSC

ISDN Basic Rate Interface  Basic Rate Setup Menu
ISDN Primary Rate Interface Primary Rate Setup Menu

BASIC provides a user friendly interface through the use of
set-up menus for configuring various parameters. C does not
have menus; the programmer must use the library functions to
configure parameters.

BASIC has a shorter development cycle. It can be used to
develop simpler program very quickly. It is possible use
BASIC to determine your fundamental test design, and then

-develop the complete test system using C.

TEKELEC
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Ch. 1.2: Simulation Languages

1.2 SIMULATION LANGUAGES

Introduction

The Chameleon offers you five programming languages with
special protocol-specific commands and extensions.

Four of the simulation languages are part of the Chameleon
BASIC family. Chameleon BASIC is the language used for
BASIC programming tasks, such as file handling and string
and numeric functions. Each of the four protocol-specific
languages use Chameleon BASIC commands, plus their own
special commands for the applications you need.

Once you learn the Chameleon BASIC language, you have
only to learn a few extra commands for the protocol-specific
tasks you want to perform. Figure 1.2-1 below shows the
relationship between the Chameleon languages.

The fifth protocol-specific language, SITREX, is not a part of
the Chameleon BASIC family.

SITREX

L X.25

CHAMELEON
BASIC
FRAMEM SIMP/L ASYNC BISYNC

HDLC — HOLC [— Async l— Bisync
soLC — SDLC
LAPD — LAPD
bDmi — Multi-Link LAPD

— V.120

Figure 1.2-1: The Chameleon BASIC Family

TEKELEC
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FRAMEM FRAMEM is the Chameleon’s flexible FRAMe EMulator for the
HDLC, SDLC, LAPD, and DMI protocols. FRAMEM includes
protocol-specific commands for transmission and reception of
these protocols.

SIMP/L SIMP/L is the Chameleon’s Simulated Interactive Multi-Protocol
Language for HDLC, SDLC and LAPD. SIMP/L includes
automatic support for the link level of these protocols.

ASYNC Chameleon ASYNC is the Chameleon’s Async Simulation
Language. It includes specific commands for asynchronous
transmission and reception.

BISYNC Chameleon BISYNC is the Chameleon’s Bisync Simulation
Language. It includes specific commands and variables for
binary synchronous transmission and reception.

SITREX The fifth protocol specific language, SITREX, provides
automatic X.25 simulation for levels 2 and 3. SITREX is not a
part of the Chameleon BASIC family.

The table below shows the applications for the protocol-
specific simulation languages.
PROTOCOL X.25/HDLC SNA/SDLC BISYNC ASYNC LAPD
LEVEL
SIMULATED
2 FRAMEM
HDLC and FRAMEM CHAMELON | CHAMELEON | FRAMEM
SITREX sDLC BISYNC ASYNC
3+ SIMP/L HDLC | SIMP/LSDLC SIMP/L
and SITREX
Table 1.2-1: Simulation Languages
TEKELEC 1.2-2 10/1/90
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SIMULATOR APPLICATIONS

An example of a test application for each simulator is provided
below to give you a better understanding of the function of
each. :

FRAMEM .

HDLC/SDLC Test the link establishment connection.

FRAMEM DMI Test Mode 2 handshaking for DML.

FRAMEM LAPD Test TEl assignments for Q.921.

SIMP/L HDLC Develop a call generator that loads the switch with active X.25
calls. -

SIMP/L SDLC Test a particular type of BIND for SNA.

SIMP/L LAPD Test call setup procedures for Q.931.

BSC Tg% poll times between a cluster controller and terminals for
BSC. |

ASYNC Test printer or terminal setups.

SITREX You need full X.25 simulation to place a call to determine if the
X.25 line is active.

TEKELEC 1.2-3 10/1/90
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FILE NAME EXTENSIONS

When you create a simulation program, a file name extension
is automatically assigned to the program file, using the
conventions shown in the table below. Do not modify the file
extension or you will be unable to run the program from the

simulator.

FILE TYPE  DIRECTORY FILE EXTENSION
FRAMEM SDLC/HDLC \TEKELEC'SIMULATE\FBOP .CB
FRAMEM LAPD \TEKELEC\SIMULATE\FLAPD LB
FRAMEM DMI \TEKELEC'SIMULATE\FDMI .JB
SIMP/L HDLC \TEKELEC\SIMULATE\SHDLC EB
SIMP/L SDLC \TEKELEC\SIMULATE\SSDLC .DB
SIMP/L LAPD \TEKELEC'SIMULATE\SLAPD .MB
BISYNC \TEKELEC\SIMULATE\BISYNC .HB
ASYNC \TEKELEC\SIMULATE\ASYNC B
SITREX \TEKELEC'SIMULATE\SITREX BA

Table 1.2-2: Simulation Directories and File Extensions
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2.1 STARTING SIMULATION

Introduction This chapter describes configuring the Chameleon for

simulation. If you are unfamiliar with the Chameleon, you
should first read the Chameleon User’s Guide, Chapters 1 and
3 before you read this chapter.

To configure the Chameleon for Simulation, do the following:
1.  Power up and boot the Chameleon.

2. After the system software is booted, a Configuration
menu appears (Figure 2.1-1).

If this menu is not displayed, the arrow cursor will be
positioned at the Setup Mode parameter. To display the
menu, press F1 Menu.

_G Tekelec Chameleon . Vrx.x. Copyright (c) 1987 1988

Press F6 to change the PROTOCOL setup
Setup Mode
Port A | Mode of Operation +—
Physical Interface :
Protocol Not Set Press F6 to change
I—— Mode of Operation | | FUNCTIONS —1

Figure 2.1-1: Menu Setup Mode (Single Port)

3. Move the arrow cursor to the Mode of Operation
- parameter and press F2 Simulate.

TEKELEC

2,141 10/1/90



Chameleon BASIC Simulation Manual Ch. 2.1: Starting Simulation

Use the function keys to select the appropriate Physical
Interface for your application.

If your machine includes a Basic Rate or a Primary Rate
Interface, you will have an F7 Physicl softkey, which
displays a menu for configuring the physical interface.
Refer to the following for more information:

e For Primary Rate Interface, refer to the Chameleon
Protocol Interpretation Manual, Chapter 11.

e For Basic Rate Interface, refer to the Chameleon
Protocol Interpretation Manual, Chapter 12.

Press F6 Setup to display the menu of available
protocols (Figure 2.1-2).

Press the function key that corresponds to the protocol
you want to simulate. Use the F9 More key to display
additional protocol options, if needed.

{:‘G

Protocol :

Link Layer

Netowrk La

Extended Addr
Modulo

yer

Port A Simulation

Figure 2.1-2: Chameleon Protocol Setup Menu

TEKELEC
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Each protocol has additional parameters. Press Go to
accept the default values, or modify the parameters, and
then press Go. This returns you to the main
configuration menu.

(To modify a parameter, move the arrow cursor to the
parameter and press the desired function key. These
parameters are described in the Chameleon Protocol
Interpretation Manual, Volume Il .)

Press Go and the Applications Selection Menu is
displayed (Figure 2.1-3). This menu displays the
applications that are available for the selected protocol.
There are two windows:

o Simulation, which displays the simulators
(languages) available for the selected protocol, and
are designated as follows:

SM__HDLC SIMP/L HDLC
SM_SDLC SIMP/L SDLC
SM_LAPD SIMP/L LAPD
SM_MLAPD Multi-Link SIMP/L LAPD
SM_V120 SIMP/L V.120
ASYNC ASYNC

BISYNC BISYNC

FR_HDLC FRAMEM HDLC
FR_SDLC FRAMEM SDLC
FR_DMI FRAMEM DM
FR_LAPD FRAMEM LAPD
SITREX SITREX

T__SITREX TRANSPAC SITREX

o Monitoring, which enables you to analyze the data
being transmitted between the Chameleon and the
device under test during simulation.

To load one of the simulation applications, do the
following:

a. Press Shift| to Select the Simulation window.

e On the Chameleon 20, the selected window
contains the blinking arrow cursor. The inactive
window has a non-blinking arrow cursor.

e On the Chameleon 32, the selected window
contains the red arrow cursor. The inactive
window contains a white arrow cursor.

b.  Move the arrow cursor to the desired simulator.
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Applications Selection Menu

Select Application and Port
Acquisition Mode Running
— Monitoring Window:
Up/Down Arrow: . I « | Displaved in Monitori
~ - Monitorin Ports Monitorin Ports isplayed in Monitoring
:(ndsctates whsct:h ;rro|w g 9 and in Simulation modes.
ey 1o press o aisp ay__ DIRTDSK _’
additional applications ' 1 TRIGGER ANALYSIS
in that window. X25STAT
EVENT BASIC
|_—Simulation Window:
Simulation Ports Simulation Ports / Displayed in Simulation
mode only.
Selects a Simulator, for
)T’ FR_HDLC SM__HDLC example:
SITREX SM_HDLC = Simp HDLC
/ T_SITREX -
Exit:
. Stops all applications and
| Functions returns to the first

configuration menu.

Reset | |

— aE ' Set T.0:
/ \ Sets the value of the

autoboot timer.

Arrow cursor:
Red arrow cursor indicates active window.

White arrow cursor indicates inactive window. Reset: . / Menu:
; . ‘ . Resets all applications, e : Save:
Press Shift T or Shift { to change active window. for example: Displays the first : A
Clears History buffer. configuration menu Saves the displayed 4
Resets all statistics values to 0. without stopping applications. ~ configuration to a named file.

Figure 2.1-3: Applications Selection Menu
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c.  Press the function key which loads the simulator on
the desired port.

While the application is loading, the port letter (A or
B) appears blinking next to the application name.
When loaded, the letter stops blinking.

10. To load Monitoring applications, select the Monitoring
window and repeat the procedure in step 9. You can run
several Monitoring applications on each port.

11. When all applications are loaded, press Go. This starts
the applications, as indicated by the appearance of page
banners at the bottom of the screen.

12. You are now ready to use the applications that are
running. The Simulate page accesses the Simulator you
loaded.

On a Dual Port machine, if Simulators are running on
both ports, the page banner display Simulate A or
Simulate B to indicate the port.

The other pages are Monitoring applications and are
described in the Chameleon User's Guide.

13. Select and display the Simulate page. To do this, press
the Select key until the Simulate banner is highlighted.
Then use one of the keys below to display the page.

KEY FUNCTION
Move 1 Moves the page banner up one line at a time (increases the page size).
Move | Moves the page banner down one line at a time (decreases the page size ).
Scroll 1 Scrolls the data displayed in the page upward one line at a time.
Scroll | Scrolls the data displayed in the page downward one line at a time.
Shift Scroll 1 Scrolls the data in the page up the number of lines displayed in the page.
Shift Scroll | Scrolls the data in the page down the number of lines displayed in the page.

Shift Hide Page

Hides the active page so that the banner is no longer visible on the screen
(the application continues to run).

Show Page Displays a page that has been hidden with Shift Hide Page.

Replace Replaces the active page with one that has been hidden using Hide Page.

Shift Move 1 Displays the page in a special full-screen mode referred to as Blow Mode
(indicated by the letter B on the top left side of the banner). Other pages
cannot be accessed when the active page is in Blow Mode. Shift Move 1
again disables Blow Mode, and returns the screen to its previous state.

Figure 2.1-4: Page Manipulation Keys
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14.

For BASIC simulators, the Simulation ! prompt is
displayed. At the simulation prompt (!), you can enter
commands and run programs.

A protocol-specific parameter file named DEFAULT is
automatically loaded for BASIC simulators. You can view
and/or modify the parameters by entering the BASIC
command:

! setup <Return>

For SITREX or T.SITREX, a parameter setup menu is
displayed. There are three menus of configuration
parameters for SITREX. To use the default values that
are displayed, press Z and you are taken into the
simulator.

The setup command is not available in SITREX. For this
reason, you are taken to the setup menus before you
access the simulator. This gives you the opportunity to
modify the setup, or load a different parameter setup file,
before you begin your application.

Parameter setup menus are described in detail in Section
2.2. The specific parameters for each menu are
described in the appropriate chapter of the manual. For
example, the FRAMEM HDLC parameters (Figure 2.1-5)
are described in Chapter 4.4.

]
U

- Simulate

- Coupler
- Bit Rate

S o>

SELECT >
INPUT :

" Z = run FRAMEM,

FRAMEM PARAMETER SET-UP MENU 7

.......... : DCE

........... : HDL

........... : 56000

SELECT a letter (A-D)
or type an option show

- Data Encoding . ..... :NR2Z

C/SDLC

CHOICES :

n below

? = Help, S = Save parameters, ESC = Main Menu

Figure 2.1-5: FRAMEM Parameter Set-Up Menu
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15. To change your port configuration (protocol, simulation
language, physical interface) you must first stop the
Simulator on the port, as follows:

. For BASIC simulators, you can stop the Simulator
and return to the port configuration menu by
entering the following command at the ! prompt:

! menu <Return>

. Alternately, for all simulators, you can select the
Configuration page, which displays the Applications
Selection menu, and press one of the following:

» Press F10 Exit to stop all applications that are
currently running on all ports.

» In the Simulation window, move the cursor to the
Simulator, and press the softkey that stops it on
the desired port (F1 Stop A, F2 Stop B or F3
Stop AB).

If you access the first configuration menu, and
- the Simulator is still running, the message Busy
appears next to the port parameters. When this
message appears, you cannot change any of
the port configuration parameters for that port.

16. Figure 2.1-6 summarizes the steps required to move
between the simulation prompt (!), the setup menus, and
the main configuration menus.
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NEXT STEP
If you are here: .
And you want to: Do this:
Return to the Applications - MEN RETURN

FRAMEM, Selection menu - Enter U <RETURN>
SIMPI/L,
BSC, or Access the parameter set-up | Enter: SETUP <RETURN >
Async menu
simulation
prompt (!)

Write programs Read Chapter 3 for Chameleon BASIC
fundamentals AND read <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>