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1 Introduction

XML-Simulator isa black -box tester for applications using  asynchronous XML
messag ing to communicate  with different systems

XML messaging represents a rapidly growing, dynamic a rea of IT. As B2B
exchanges and other forms of inter -business electronic communication grow,
XML messaging will be  more widely deployed than ever.

XML messaging is one of the key technologies that are driving distributed
applications development today. XML promises a standard data format that can
be shared easily across applications and especially by different organizations
that need to share data.

XML-Simulator is a general tool for applications using asynchronous XML
messaging. It can be customized to sup port any XML messaging protocol.
Therefore XML -Simulator usage is not restricted to any specific application
domain. XML -Simulator can be used to test for example web services, P2P
applications, distributed embedded applications , etc.

XML-Simulator is a b lack box (functional) testing tool. The application is

viewed as a black box that transforms input messages into output messages

based on the communication protocol and without knowing how the application

is implemented.  XML- Simulator communicates with the application on the XML
messages level only. This means that the tool is independent on any specific
programming language  on which the application is implemented.

XML-Simulator is applicable  in many test types :
1) inte gration /system test
An application is  usually an integrated aggregate of more than one unit. In
a realistic scenario, many units are combined into larger units, which are in
turn aggregated into even larger units of the application. The idea is to test
the application by adding different units into it one -by-one until all the units
making up the application are tested together in the system test
2) conformance test
Conformance testing involves testing the capabilities of an application
against both the conformance requirements of a standard and what the
client (desiring to claim conformance) states the applications capabilities
are.

3) regression test

Regression testing seeks to uncover regression bugs. Regression bugs occur
whenever software functionality that previously worked stops working.
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Typically regression bugs occur as an unintended ¢ onsequence of program
changes. Ar egression testis usually  an automated set of tests designed to
check that a progr am h(previous capabiftieséaye ots s e d 0
been compromised by introducing new o nes).

4) performance /stress tests

The p erformance test checks if the application meets the performance

requirement. In  the XML-Simulator case the application ability to behave

correctly under heavy communication load can be tested.

XML-Simulator supportst he following test methods:

1) exploratory testing
XML-Simulator 6 siser -friendly GUI provides intuitive meansto prepare
testware quickly. There are  tools for the userto control test execution in
a flexibl e way . The XML-Simulator logging feature allows quic k
verification of test results.

2) script -based automated testing
Regression tests and performance tests are impossible without proper

test automation. The XML-Simulator scripting fe  ature allows test sessions
to be automated  easily.

1.1 Test environment setup

The figure below shows  a test environment setup when testing the application
with XML - Simulator.

KML-Simulator

Application under test Test scripts

Transport layer Transport layer

Link layer Link layer

ANl messages

Physical layer Physical layer

There is an application  under test thatis connected to XML - Simulator.
Application is designed to communicate with its peer application in real life. In
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black -box testing the peer application is simulated using XML - Simulator
(implemented by test scripts for automated testing). XML - Simulator acts as a
simulator of peer application and a black -box tester at the same time.

The a pplication uses XML messaging in order to communicate with the peer
application. There is  usually an underlying communication protocol that
transports XML -messages from peer to peer. In the figure above the
communication protocol stack consists of three layers i transport, data link,
and physical layers.

There can be different protocol stacks under the application layer in practice .
Web applications usually  lay on HTTP over TCP/IP but in general, the protocol

stack is application -specific and can vary from application to application . XML-
Simulator is designed to cope with the fact that there can be any

communication protocol under the applications layer . XML - Simulator comes

with the following built ~ -in protocol stacks:

e HTTP over TCP/IP

e UDPCP (defined by OBSAI  www.obsai.org )
It is easy to add other protocols Osupport to XML -Simulator on demand.
Contact XML -Simulator sales ( sales@xml -simulator.com ) for more information.

1.2 Customizing XML-Simulator

Applicati onsdexternal behavior , whose correctness is checked in black  -box
tests , is specified in application functional specification and interface

specification. It may be specified in peer -to -peer protocol specification  as well.

The specifications define the ap plication external behavior, XML messages

format, underlying communication protocol, an
This information is used to customize XML -Simulator before tes  ting can start:
1) underlying protocol stack and its properties are defin ed by the user via
XML-Simulator GUI ,
2) XML message format s are imported from application -specific XML

Schema and DTD files automatically,
3) the user creates test scripts for automated testing using available
functional specifications about the application

1.3 Testware

Testware is a collection of test -related data i test scripts, messages, logs, etc.
XML-Simulator organizes the testware into two level S i testplanandtest set,
where the test plan includes test sets.

Itis the user 6s fr eedom h ow testwareantodeat setszTest deth e

can be used to group  testware according to application feature s for example.
In that case a test set can include testware for test cases checking a single
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feature of an application. One can group testware according to te st cases so
that there are one  -to-one mapping between the test case and test set, etc.

1.4

Benefits

Early adopters of some standard application protocol can start testing
their applications even if there arenot
available vyet.

Test coverage can be increased significantly compared to the cases when

developers try to test their applications against a handful of available
real counterpart applications which implement only a fraction of all
features.

Testing against real applica  tions is not the best solution anyway because
in a real environment it is hardly possible to generate all events
(especially errors)  to reach acceptable test coverage

XML-Simulator frees application developers from the need to build their
own specialized test software.

In summary, XML -Simulator offers some very general and important benefits
for application developers, which are reduced time to market , reduced
development costs , and improved product quality

2ELVIOR
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2 Setup

2.1 System Requirements

e Java Runtime Enviro nment Version 5.0 (JRE 1.5) or later (available at
java.com )
32 - bit operating system that runs Java 5.0 ( Windows , Linux, Solaris)
512 MB RAM (1 GB recommended)

2.2 Installation

For Windows platforms:

1. Download the XML -Simu lator windows installer package from www.xml -
simulator.com

2. Run installation and follow instructions.

Other platforms  (Linux, Solaris)

1. Download the XML -Simulator multiplatform package from www.xml -
simulator.com .

2. Unpack it (using GNU Unzip, for example)

Inexperienced users should read the tutorial in appendix A of this guide. There
are many detailed examples how to use the XML-Simulator user interface. It
will help you to get familiar with XML - Simulator quickly.

2.3 Licensing and Demo Mode

A license is required to use the full functionality of XML - Simulator.
XML-Simulator supports node -locked licenses for Linux, Solaris and both
node -locked and floating license for Wind ows platform T a node -locked
license is explicitly bound to a single computer . With a floating license, anyone
on the network can use the licensed program, up to the limit specified in the

license file. With floating license only one license per machine is checked out
from server regardless of how many instances of XML - Simulator are started.
XML- Simulator licensing uses the MAC address of the network card (on
Windows and Linux platform s)or hostID (on Solaris).

Windows:

Node -locked and floating licenses.

XML- Simulator is using FLEXIm licensing system on windows platform . You
need to be careful if you already have some programs installed that use

FLEXIm licensing system. If so, LicenseManager will append your XML -
Simulator license to the main collection o f FLEXIm license paths.
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In order to obtain a license for XML -Simulator windows platform it is needed to
know the host IDs of the computers /servers where XML -Simulator is installed

or license server is installed

To obtain host information for a machine y ou should first install XML - Simulator
on that machine. After installation select from Windows Start menu Programs

> Elvior > XML  -Simulator > LicenseManager . Then choose option "l do
not have a license file"  and follow the instructions.

At first startup, X  ML-Simulator asks to specify the license file or license server
You can also specify more than one license file or server address separated by
semicolon fi; 0. Server addresses should have @
Example:
A Cpath\f i | ename; @servernameo

You can also use LicenseManager to set license path or start license server:

Node -Locked License s

A node -locked license allows you to run XML-Simulator on one specific machine
only. Save the license file you received from Elvior to some directory.

Launch LicenseManager, choose option "l already have the license file" and

specify location of your license file. Choose option" Node -locked license " and
specify location of you license file

Floating Licenses

Floating licenses, also known as concurrent or network licenses, allow any
computer in the network to run XML-Simulator simultaneously with others, up
to the number specified in the server license file.

Floating licenses require you to install a server license and vendor daemon
(mm_d.exe) onthe lice  nse server node. This daemon must be running at all
times to count the number of XML-Simulator licenses checked out at any one
time. Once you have configured the server license, you can then configure

your client licenses on the client machines in the netw ork.

e Server License

Save the license file you receive from Elvior to some folder.

Run LicenseManager , choose option "l already have the license file"
and press "Next >"

Choose option "Floating license server" and specify location of you
license file

Press OK.
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NOTE: The "Floating license server" option is disabled when you have
not installed F LEXIm files. To install FLEXIm , you have to use "Custom
installation” type.
NOTE: You need to have administrator privileges to run this program.
e Client License
Save the file you received from Elvior to some directory.

Launch LicenseManager , choose option "l already have the license file"
and specify location of your license file.

Linux, Solaris:

Node -locked licenses only.

In order to obtain a license for XML-Simulator it is needed to know the MAC
address es/host ID s of the computers where XML -Simulator is installed  or
license serverisinstalled . Command s for acquiring this information through

the command line are platform -specific:

e Windows i "ipconfig /all"
e Linux i "ifconfig"
e Solaris T "hostid"

At first startup, XML  -Simulator asks to specify the license file
Demo mode:

In case the correct license file is not available XML -Simulator starts in demo
mode (and asks to specify the license every time it is started).

Demo mode has the following limitations
e atestplanis not allowed to contain more than
0 3 messages
o 3test set scripts
o 1 test plan script
o llog
e the length of scripts is limited to 5 commands
each user -created interface descriptor can include up to 3 message types
e maximum stress test speed is re duced to 10 messages per second

2.4  Version 3.0 Support
This version of XML - Simulator supports test plans created with XML - Simulator

version 3.0. But when a test plan is modified with v
with older versions anymore!
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3 Concepts
The f ollowing diagram illustrates the relations hips between different  concepts

of the XML-Simulator

Network Protocol Stacks

tool .

3.1 Test Plan

The t est plan in XML -Simulator holds the same

Studio and other  software development environments.

sioid 110SoJ odelIalu|

role as a projectin Vi

TCP/IP + HTTP UDPCP/IP i
o ! RP1
i Protocol i
,  settings | :
Test Plan t:::::::g::::::' L/ | MLP
i Message <
! Types .
N .
Test Sets i
T i
est_ Set Test Plan : s
Scripts Scripts i 27?77
| RN i
Messages Logs

sual

It is a container of the

whole testware in atest project. T hetestplan aggregates test sets, test plan
The p rotocol stack and interface descriptor are associated

scripts and test logs.

with the tes t plan as well. The i

of the application interface
communication layer that XML -Simulator uses
the application under testing

3.2 Test Set

Test set s are meant for grouping
groups according to the
the set of testware together.

and test logs.

nterface descriptor

. The p rotocol stack provides  the underlying
to transport XML messages to

testware components
features or test types

. At estsetis like a folder

provides the message types

into manageable

to bind

A test set can contain messages, test set scripts

2ELVIOR



XML-Simulator User 6s Gui de 13

3.3 Message

A message (instance) is  a collection of initialized data fields passed from one
application to another . Often a message contains a header (which stores

control information about the message) and a payload (the actual content of

the message). The m essage in XML Simulatoris an XML document created

according to the rules specified in a particular message type. Message types
are defined by XML Schema and DTD files of the application interface. XML-
Simulator provides means for creating, editing, grouping, valid ating and
sending either valid or invalid message instances .

3.4  Test Set Script

The t est set script defines  the message sequence between a testable
application and XML -Simulator. Script s implement peer application simulation.
Test set s cripts are used to aut omate test cases. They utilize testware present
in the same test set. A test set script can operate with messages belonging to

the same test set  only .

3.5 Test Plan Script

The t est plan script is meant to automate the whole of application testing.
Usingtest pl an scri pts it dan e $estpldniwighoutuser r u n
interference. A test plan script can execute test set scripts from different test

sets in a sequence or in parallel or even in loops. A test plan script can operate
with test sets belonging to the current test plan only.

3.6 Log
A log is a record of events logged during a test session .
It includes:
¢ all sent and received messages,
e information from message headers of underlying protocols,
e scripting faults,
e errors reported by underlying protoco | adapters,
e comment printouts from scripts

3.7 Interface descriptor

The i nterface descriptor  is a collection of artifacts that specify XML messaging
protocol including :
e the location s and names of DTD or schema files
e additional guidelines for XML -Simulator about how to compose message
instances based on definition files ,
e means of distinguish ing between messages of differenttype s
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The i nterface descriptor  embodies a hierarchy of groups and message type
instances . Groups are used to gather message types that have common
characteristics. Message types are on the bottom level of the hierarchy

inheriting all attributes of the enclosing group. The same inheritance is present
between a group and its parent group. The top level group represents the
abstract interface  descriptor.

Interface descriptors are independent entit  ies not related to any test plan and
are stored in separate files.

XML- Simulator comes with two predefined interface descriptors
e LIF TS 101: Location Interoperability Forum: Mobile Location Protocol
Specification, 3.  2.0.
e Open Base Station Alliance Reference Point 1 Specification ,v1.1

XML-Simulator provides utilities for creating custom interface descriptors
according to any XML messaging protocol specification.

3.8 Message Type
Message type is a definitive componentin interface descriptor  hierarchy

uniquely specifying a class of messages . Message type instance s are used
directly for creating and validating messages.

3.9 Protocol Stack

This is a stack of underlying communication protocols used in testp lans. Each

supported protocol in the protocol stack s has its own set of properties that can
be set either for the test plan or individual messages. See: fiNetworking 0 on
page 27.

3.10 Variables

Atest plan has a collection predefined and temporary variables that can be
used within expressions to assign values to message fields and set timeout and
loop values. Temporary variables are initialized at runtime; predefined
variables with default (textual) values are sp ecified in a separate file in test
plan folder . S e e Variébles a nd Expressions 06 on pgage
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4 GUI Overview

The XML-Simulator main window is split in two: the left side is for
browser, and the right side is a tabbed pane for viewers and editors.

the test plan

A XML-Simulator -- MLP_server E]@
File Test Tools Help
) = |F
S B> B 0 [ oinern LRI 41
B & wl x J Log / Script | variables
| T =7 COnnection ntated 0 pore 7777 -
XML |[E- A TestMessages s - -
= -] Messages 1 @ TLRR _interval_no_start_time_4
2 = _AMLF ver 320 1 % thr 5
#-[| Standard Location Immediate Se —
+-_|Emergency Location Immediate £ 3 Q --> STRESS TEST START
el St@ndard LDcatl_Dn Repurtlrjg Ser 3 Q Stress test buffer averflow. Messages were lost,
_A Triggered Location Reparting Ser
55 thr +00.00005 & stress 8
3 % slir_unexpected_9
+00.00008 & stress O
N 3 &) --» STRESS TEST END =
+J Standard Roaming Location Imm =
-] Emergency Roarming Location Im TLRR_plan_script | Testviessages : Send_interval_no_start_time | TestMessages : stress
______ :_: r---gn(;er;irrilt:;;ruzrel\rﬂ; S8a0e 0: TriggerelLocationReporting : periodic_responses_interval | Total loops = IN|~
------ i ¢ Send_interval % 0: ALL conditions -= "svc_init/trr finterval ~", ... Msg, type -= "the" | Time
= f;ggs—'nterval—m—Start—t'me Zf. 10 (interval_start_time ~) THEN Continue ELSE GoTo: 5 "If start._time was
=1/ _4 TriggerelocationReparting .f f 21 IF {true) THEM Continue ELSE Repeat  "Calculate offset”
=4 Messages : ) e N
- repart .ff 3: IF (rue) THEM Continue ELSE Repeat  "Wait for start time
- [i stop_answer .ff 41 IF {interval_stop_time == interval_start_time) THEM GoTo: 6 ELSE Continu
+- | MLP ver 320 e y . .
______ £ periodic_responses_duration 14 .ff St IF {interval_stop_time == DateQyyyyMMddHHmmss && ... ) THEN Continue
...... % periodic_responses_interval +0 @ 6: "report" | Post-action = GoTo: S
------ =2 periodic_responses_nrOfReports
------ = stop_periodic_responses ) ) ) o
& TLRR_plan_script 1: TriggerelLocationReporting : stop_periodic_responses | Total loops = INF
=4 Log_12.07.07_14.34.45 o % 0 Msg. type -» “trsr" | TimeCut = Repeat | Receive = Continue
------ € 1: TLRR_interval_no_start_time_3 \ \ _ _
...... 1:thr_4 +0 @ 1: "stop_answer" | Paost-action = Continue
------ < 4:report S
""" Z 4: trep_unexpected_6 2: TriggerelocationReporting : periodic_responses_duration | Total loops = 1
------ Fireport 7
...... @ 7 tlrgp u_nexpected g fe] % 0: ALL conditions -= "swc_init/trr/duration == 0" Msg. type -> "tr" | Tir
' - — . g v
------ & 10 report 9 i - T e TPy S T SN U
< > < >
Clock: 13 Input Buffar Size: |0 Connections: E
The b rowser pane includes several different views of the project:
o Testplan view 1 includes the test plan components: test sets, test plan
scripts, logs, te st set scripts and messages. This view contains buttons for
accessing the most essential test plan operations: changing settings,
configuring protocols and closing the test plan.
« Messages view 1 includes all messagesin the test plan grouped by service

groups and message types from an associated interface descriptor

« Interface descriptor view 1 showsthe components of the open interface

descriptor
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« Documents Organizer T includes the results of file/document searches
along with search parameters.

In brow ser views, several keyboard keys work as one might expect:

« <ENTER> invokes the default action for the selected component (the
default action is the one that is bold in the component context
menu)

o <DELETE> deletes the component

« <F2> invokes renaming a compo nent (if applicable)

The t abbed pane is usedto  display different viewers and editors. The first tab
is always for showing the current log and the loaded script. If a script is loaded
then it appears in the bottom part of this pane.

4.1 Component Context Menus

Functionality that is related to project components (e.g. messages, scripts) is
accessible via context menus. Context -specific popup menus appear when the
user right -clicks on a componentin a browser pane oreveninalog view.

Additionally, the Test plan context menu can be accessed by right clicking
on an empty areain  the Test plan view; the Service context menu by right -
clicking in the Service view. The Editor or viewer -specific  menu appears

when the userright -clicksonatabin the tabbed pane.

Most of the component  -specific operations are explained in the chapters
dedicated to particular XML - Simulator features.
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5 Getting Start ed Quickly

Starting to work with XML -Simulator takes only a few easy steps. All those
actions are available  using the te st plan context menu in the test plan view of
the browser pane.

1. Start XML -Simulator 7 launch the executable or a batch file depending on
the operating system. If it is the first time, the program asks you to specify
a license file location. Note: Ifyoud on 6t h bBcense filethen XML -
Simulator runs in demo mode.

2. Create new Test Plan T simply choose a location in the file system where to
store test plan files  and specify a name for the test plan.

3. Set interface descriptor T specify the interface descrip tor to be used with the
test plan. It is possible to choose a predefined interface descriptor  or create
a new one. Predefined interface descriptors  are available in the
Configuration.xml  file in the XML- Simulator installation folder.

4. Specify protocol stac  k i choose the suitable set of protocols (e.g. UDPCP,
TCP/HTTP) to use for communication.

5. Configure protocol settings I modify protocol -specific settings (e.g. Remote
host address).
6. Create atestset 1 atestsetis needed to store message instances.

Afte r that it is possible to:

» Create/edit messages 1 describedin AMessage Editor 0 on page 52
» Create/edit scripts T described in fScript Edi tor 0 on page 60

o Runscripts 1 describedin fiTest Session 0 on page 24
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6 Managing testware

Testware (t est sets, messages and scripts ) creating starts by creating a test
plan in XML -Simulator . Atestplaninsta nceis a top level containerin XML -
Simulator . The remaining testware components are either directly owned by a

test plan or used by it through

a reference. All testware components owned by

a test plan are stored under the test plan folder in the file syst em. A test plan
provides the environment and it is not possible to create test sets, messages
and scripts  without having a test plan open.

Opening test plan

1. Filemenui Openi Test plan

2. Toolbari Openi Test plan

An exception he re are interface descriptors :itis possible to create, open and
edit them and message types independently of any test plan. However, there
can be only one interface descriptor open at a time. When an interface

descriptor is open then opening a test plan t hat has an interface descriptor
closes it. And vice versa: when a test plan with interface descriptor is open, it

must be closed before creating or opening another interface descriptor.

Opening interface descriptor

1. File menui Openi Interface Descriptor
2. Toolbari Openi Interface Descriptor

An interface descriptor is stored in a separate file. For that reason, the
interface descriptor must be explicitly associated with each test plan. More

information can be found fro
page 46.

m the ¢ h a p t Managiiig Interface Descriptors 0

Setting an interface descriptor for a test plan
1. Test plan context menu i Set Interface Descriptor

6.1 Creating and saving components

To create a new test plan
the test plan should be created

user has to specify the folder in file system where
and give a name to thetestplan. A new folder

with the test plan name will be created.

Creating a test plan

1. Filemenui New i Test Plan
2. Toolbari Create New i Test Plan
3. Test plan context menu i Create new Test Plan

Creating new interface descriptor sisdescribed i n t he c Mangginger n
Interface Descriptors 0 on pg@ge
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Other testware components 7 test plan scripts, test set scripts, messages |
can be created directly  via the browser pane.An ew testware component will
be added under the component that is currently select ed in the browser .

Creating new components

1. Filemenui NewT ...

2. Toolbari Newi ...

3. Test plan/test set/service context menu i New i ...

If a component is modified but the changes are not saved then the component
ismarked i n the browser with text #fAmodi fied

Saving modified components

1. Toolbari Save (saves the component that is active in the tabbed pane)
2. Toolbari Save All (saves all modified components)

3. Component context menu i Save

It is possible to create duplicates of messages and test set scripts within a test
set. It is also possible to copy those items to some other test set. Test set
scripts are always copied with all used messages.

Creating copies of scripts and messages
1. Test set script/Message context menu i Duplicate
2. Test set script/Message contextmenui Copy To é

When the test plan is being closed, XML - Simulator asks which components
should be saved before closing (as seeni  nt he picture below).
+_| Conf_Fault_Mgrnt : Log / Script & activateSw_OK | <= save.
+-_] Startup
L || =23 SwMgmt 0 > Rov
: +-_| Messages —
& B LTX Message Type: | swactival
----- & activateSWw_OK  modified . T
5 inguireSWhersion Timeout:  (CUITT
-5 saveSi_OK 6 . e
..... = save_checkS\Wvers Select items to save —
-5 gwlipdate t
o
""" =5 startup [¥] simulatorL Tx/SwhgmtfactivateSw_oK 55| [T

==

6.2 External Test Sets and Scripts

Sometimes it is needed to store part of testware separately. For that purpose it
is possible to export test sets and test plan scripts from test plan and load
them later from  any location in file system. It is allowed to reference any
testware components from exported components and vice versa, but care
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should be taken in the latter case that all referred components are loaded
when some test plan component is used.

External te st sets and scripts  (or test sets and scripts from some other test
plan) can be loaded either using command line parameters or manually.

Loading external components

1. Filemenui Opent' ...

2. Toolbari Openi é

3. Testplancontextmenui Open Extieér nal é

Test sets and test plan scripts can be exported to any location in file system.

Exporting Test Sets/Scripts
1. Test Set context menu i Export
2. Test Plan Script context menu i Export

6.3 Messages and Message Types

Message instances belong to test sets. By creating a new message using the
test set context menu, the message will be placed in that testset. Every
message should have a type. By creating a new message using the message
type context m enu, the message will be associated with that message type. It

is also possible to use the message type context menu within the t est set
context to specify both i the test set and message type , at the same time.

Creating messages

1. Test set context menui New T Message

2. Message type context menu 1 Create Message

3. Message type context menu (in test plan view) i Create Message

It is also possible to add already existing message instances in XML files to a
test plan as new messages.

Importing XML files to test plan
1. Test set context menu i Import message

Pasting XML files copied from Documents Organizer
1. Test set context menu i Paste message

Most of the functionality related to messages i sending, editing T requires that
the message has a message type specified. If not specified, the program asks

to specify the message type . Since message types belong to interface
descriptors , it mightbe needed to open or create a n interface descriptor  before
specifying the message type ( in case the test plan does not have any interface
descriptor yet).
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It is possible to find out which message type is associated with a particular
message.

Resolving the type of a message
1. Message context menu 1 Go to type definition

6.4 Protocol Stack

The stack of underlying communication protocols must be specified for a test
plan in order to use any communication -related functionality. There are
pre defined combinations of protocols to choose from. Every protocol has its

own specific static properties that can be configured.

Setting network protocols for test plan
1. Test plan context menu i Specify protocol stack

Configuring network protocols
1. Test plan view i Configure Network Protocols button
2. Test plan context menu i Configure Network Protocols

The specified protocol st  ack is the basis for creating bin ding context s for
outgoing messages in scripts. (See: fiNetworking 0 on page 27)
6.5 Logging

XML-Simulator has a n automatic logging feature . All relevant events are stored
implicitly. The ¢ urrentlog is al ways visib le in the tabbed pane under the first

tab i "Log/Script ".

The content of the current log can be stored for later reference. The log will be
saved in the active  testware component i testplanortestset 1 or outside the
test plan folder . Itis po ssible to clear the contents of the log any time.

Saving the current log

1. Toolbari Save Log

2. "Log/Script" tab menu i Save
Clearing the current log

1. Toolbari Clear Log
2. "Log/Script" tab menu i Clear

Complete description of the feature can be found i n the cloggmg &an
page 68.

6.6 Test Plan Settings

Different aspects of XML - Simulator behavior  can be customized via test plan
properties .
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General properties :

Text pane font size 1 font size (in pixels)  of text panels: message viewer,
message editor , etc.

Validate received messages i if checked , the received messages are
validated against definition files (schemas or DTD s) specified for the
particular message type

Use PUBLIC (vs. SYSTEM) DTD declaration T If this is set then DTD files

created with message editor have DOCTYPE declaration with PUBLIC FPI
(Formal Public Identifier) and URL. SYSTEM keyword is used otherwise. If
PUBLIC is used th en corresponding IFD (Interface Descriptor) must contain
attributes  fidtdPublicFPI ¢ and AdtdPublicURL © .

Disable message logging 1 disabl e message logging to increase
performance
Reformat logged messages 1 if enabl ed then all logged messages are

reformatted to have structured look. If this is disabled then all messages are
logged exactly as they were received.
Save log on exit T the currentlogis saved automatically when the test plan
is closed.
Save binding context tolog T binding context of sentand rece ived messages
is saved in a log. The description of binding context can be found in the
c h a p t BindingfContexts 0 on page 29.
Save logs outside Test Plan 1 logs will be stored outside the Test Plan f older
so that the testware stays untouched. This setting applies in all cases |
when logs are saved automatically, from scripts or manually.
o Pat h r el at logpath dpexied in following field can be relative to
either test plan folder or the locatio n where XML -Simulator as started.
o Logpath 71 directory path relative to the test plan folder. Logs will be
saved to <test -plan -folder> /<user -specified -path> /<log -name> / folder.

Stress test -specific properties are explained in the scripting -related chapter .
(See: A St r e s scommand & for load testing 0O on page 38)

Setting general test plan properties

1. Testplan view T Test Plan Settings
2. Test plan context menu i Test Plan Settings

6.7 Documents Organizer

The Documents Organizer  helps the user easily find and manage XML
documents (XML message instances) on the computer. The u  ser can search for

specific XML documents containin g the specified search string. The D ocuments
Organizer helps the user keep a record of such searches and therefore
provides the means to organize XML documents in the user 6 slefined way.

Searching for XML files
1. Tools menu i Search for XML files
2. Right click in Documents Organizer view i Find Documents

In the Search dialog, the user can specify following parameters:
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File name: the folder in the file system to search from.
Containing string: the string to search for.

Scan subdirectories: if selected, all sub -dir ectories of a specified directory
are also scanned.
Scan only .xml files: if selected, the program scans only the files with the

Aixml 0O extension.

Messages shown in  the Documents Organizer  can be copied to test plan.
Copying messages

1. Toolbari Copy
2. Message context menu 1 Copy

6.7.1 Managing search results

Search results contain XML documents ( message instances) found during the
last search. The files found according to some search criterion are not

necessarily there anymore or there m ay be more files matching the criterion
than during the last search. The r efresh operation can be performed t 0 update
the search results to match your file system & surrent state.

Refreshing search results
1. Search context menu i Refresh

Deleting search results
1. Search context menu 1 Delete

Note thatd eleting a search does not delete any files.
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7 Test Session

Duringat est session XML messages are exchanged between a testable
application and XML-Simulator over an underlying protocol  stack. XML-
Simulator is ready to receive messages as soon as protocols are configured

(see: Networking onpage 27), and no additional actions  are required.
Messages to the testable application can be sent from XML - Simulator either
manually or using scripts.

Sending a message manually

1. Message context menu i Send

2. Message context menu i Send with customized Binding-Context (for more information,
see Binding Contextsd0 o n 2f)ag e

Manual sending is useful for ad hoc testing, but rather inconvenient when the

same message traffic must be repeat ed over and over. XML -Simulator scripts
are used to specify message sequences for automatic test execution .In
scripts, the user can describe the exact order of input and output messages

along with timeouts and delays between the messages.

The XML-Simulat or scripting format is simple and yet sufficient for testing

message -based applications. Scripts  support only a few essential commands
that can be combined into sequences. At runtime, the commands are

processed in order T the next command is initialized wh en the previous
command is finished . Some commands are executed immediately after
initialization; some need an additional trigger. Different commands  have
different events that trigger their execution. A trigger is either  a certain time
value or areceived message

Refer t o t h e c Bcapirigedron pdige 33 to learn all about XML - Simulator
scripting commands.

The timeout and delay values in scripts are related to XML -Simulator 6 s

inte rnal clock  rather than system clock. Since most of the commands in

scripts are triggered by time (clock ticks) then it is required to have that clock
ticking in order to run any script. Clock operations are explained in the chapter
fitThe Clocko on pR:ge

7.1 Testing modes

Testing always takes place in the context of an active component which can
be either a test case or a test plan. The context specifies which scripts can be
executed and where the log is saved.

Setting a test set active
1. Test Set context menu T Set Active

Setting test plan active
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1. Test Plan context menu i Set Active

By default, the active component is the test plan. An active test set can be
recognized by a distinct icon “. Note that switching between active
components unloads any loaded script.

7.1.1 Test plan mode

Test plan mode should be used for running test plan scripts . This mode enables
test set scripts  to be executed from all test sets by  referencing them from test
plan scripts. Test plan testing mode is most useful for regression tests. In test

plan mode, messages from all test sets can be sent; also, the active log is
generated in the test plan

7.1.2 Test set mode
Test set mode is enabled by activating a test set. Test set mode can be used
for exploratory testing of a particular service provided by an application under

testing . Messages and test set scripts from the active test set are used. The
log is saved in the test set

7.2 The Clock

If the user wants the script engine to execute script commands the clock must
be ticking. If the user wantsthe script engine to pause, the clock can be

paused. It is possible to advance time tick -by-tick. Currenttime isal  ways
displayed in the bottom left corner of the XML-Simulator window.
Start the clock Stop and reset
B
Pause / Tick T increase by 1

Controlling the clock
1. Toolbari Start/Pause/Reset/Tick clock

7.3 Loading scripts

In order to execute  script commands the scri  pt must be loaded.  Loading a
script initializes its first command with current time value. This means that

" Unless external log path is specified in Test Plan Settings.
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when the first command has no timeout it will be executed immediately. As a

rule, script execution is based on clock ticks. If the clock is ticking ( time is
advancing), the script commands are executed . If the clock is paused  (or
stopped) , no timeouts will occur and script will advance only in case of

incoming messages.

Loading scripts

1. Test set script context menu i Load

2. Test plan script context menu 1 Load

3. Toolbari Script Chooser combo-box 1 Select script

There can be several parallel scripts loaded simultaneously.

Loading parallel scripts
1. Test set script/test plan script context menu i Load parallel

It is possible to unload all scripts at once or one by one.

Unloading the script
1. Toolbari Script Chooser combo-box7T Sel ect ONo Scri ptd
2. Test set script/test plan script context menu i Unload

Scripts can be loaded u sing the script -chooser combo -box on the toolbar. At
any time a loaded script can be reloaded using the button next to the script -
chooser. The contents of the script -chooser are dependent on the currently
active testing mode.

Mo Script w
Choose = Reload the

AiNo —lo Script loaded script
Script JssSLRrS0LA s SLR rSLA  ——
llgr;gzg Stress 10 ms 10 msg
Choose the
: Stress 10 ms 100 ms —
script : < script here!

=Stress 10 ms 10000

The content of loaded script appear s in the script -run view below the running -
log. Refert o t he ¢ Runmpng Bcriptsid o n B3t kearn how to execute
scripts.
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8 Networking

Ther e are two built -in protocol stacks in ~ XML- Simulator:

UDPCP UDP-based Communication Protocol over IP
TCP + HTTP HTTP over TCP/IP with SSL support

The protocol stack must be associated with  a test plan before messages can be
transferred.

Setting network protocols for test plan
1. Test plan context menu i Specify protocol stack

Underlying communication protocols usage is customizable via protocol -specific
properties. The properties can be either global or messag e-specific
Message -specific properties are used in  binding context s.

8.1 Global Protocol Properties

Global protocol properties are set for the whole test plan. Such properties
include remote host name (IP) or the usage of TL S (TCP), for example.

Configuring network protocols

1. Test plan view i Configure Network Protocols button
2. Test plan context menu i Configure Network Protocols

Protocol p roperty values for  a selected stack can be adjusted using a property
sheet shown in the picture below.
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Insert value and
press ENTER

Local port 7FI7 /
Femote port G 666

Host localhost
) TSLMode ]
) Metwoaork application layers HTTF
_ Keep persistent connection F

Wiait for receive ]

Remote port
Remaote IP port of the netwaork stack for sending messages.

Brief description of property

8.1.1 HTTP over TCP/IP specific settings

i local port O property value isused as a port numberof a server socketon
the XML -Simulator side  (on local host) . This server socket is always opened
and ready to accept a new incoming connection.

fiRemote port 0 property defines the port number of the application under
testing where XML -Simulator connects. XML - Simulator connects to the
application under testing if thereis no active connection and a
Request/Report messag e is about to be sent.

fiHo st © property is an IP address or alias of the remote host where testable
application s are located

Note: If XML-Simulator and the  application under testing are running inthe
same host and both of them open listening socke ts, th e port numbers of the
sockets must be different.

ATLS mode 0 property can be enabled in order to use secure transport
mode (TLS/SSLv3). It covers server and client mode. XML- Simulator has its
own built -in certificate to provide it for incoming connections. XML-
Simulator will trust all certificates regardless of authority in case of
connecting to some server in TLS mode.

The TCP connection can be persistent or non -persistent accordingto  the

fKeep persistent @ropemye check mxsbatus and HTTP
control . So this property can be overset for specific messages.
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¢ In the persistent mode, XML -Simulator d o e s oldsé the connection
unless it is required by the peer (i.e.in casethe HTTP header in the
received message contains AConnect i o marametéro lne)after
the HTTP request -response transaction is completed .

e Inthe non -persistent mode 1 the HTTP Layerputs the AConnecti on:
c | o pwpgertyin the HTTP header for all outgoing messages . Ita Iso
closes the connection after each incoming /outgoing Response
message.
fiWait for receive 0 a f o thee dahavior of stress testing and is described in
more detailed i n t he chatprt es s dohmand & forloadtestng 6 on
page 38.

8.1.2 UDPCP specific settings:

ALocal opiBemot e pandHds tpooperties areusedin a similar
way as in the case of HTTP over TCP/IP (See: AHTTP over TCP/IP property
list0 abve

AMTUO ( Maxi mal Tr an spmpetgdefmes tha isize)of IP the
datagram. Iti simportantto set this value correctly because UDPCP packets
must go through  the network intact. So XML  -simulator has to know how big

the fragments that can go through the network are. Itincludes a 20-byte IP
header, 8 -byte UDP and 12 -byte UDPCP header.

fils serial mode 0O can be used to force UDPCP stack
one by one. Next message will not be sent before previous message is
either acknowledged to be sent or timeout has occurred.

AUDPCP Version 6 sets the default version of UDPCF
send messages. It can be overwritten by Binding Context.

Example:

The d efault MTU is 576 bytes , which suit s most networks . To get real data
size of the message fragment inside a UDPCP packet you have to make the
follo wing calculation: 576 - 20 - 8 - 12 = 536 bytes

ARecei ve Buf fsetsthe SO REUBUF option to the specified value
for this DatagramSocket . The SO_RCVBUF option is used by the the
network implementation as a hint to size t he underlying network I/O
buffers. The SO_RCVBUF setting may also be used by the network
implementation to determine the maximum size of the packet that can be
received on this socket.

8.2 Binding Contexts

Binding Context is a set of properties for describing how to send some
messages through  the network stack. Properties are setfor each message
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individually . Such properties  provide detailed information to the protocol stack
about how to treat the particular message. Examples of such information could

be the details about message fragmentation or content type.

XML- Simulator has a default binding context  for all network protocol stacks.

When the binding context is not modified by the user then default setti  ngs are
used to send messages. The b inding contextcan  be customized  for messages
sent from script bythe isend messageo0O command.

Modifying binding context for message
1. ScripteditorinSend messagddBecoohmamgd contieChdnge par ame
2. Message context menu i Send with customized Binding-Context

All adjustable properties for a particular binding context are shown in the
binding context  tree view as illustrated in the picture below.

—|-- BindingConte:xt
£ Attributes

= |[#] HTTF
- Attribute

L

O

— Content-Type
L |- kbributes

Lo Malue: bextbfzml w
-]
+D []
e Properties
0 p
& 0 Sections

The Binding Context tree view is similar to the tree in the message e ditor.
Properties are grouped into sections by network protocol : HTTP properties

and UDPCP properties separately.

The t ree view has different child nodes for sections and

RHTTR properties. For example there is the HTTP section and
Attributes . .
i CustomHeader property inthe picture atthe left. All
H- ¥ custerHesder  PrEdefined properties and sections are under the ial | o
node because their sequence is not important.
Any other Binding Context values which are not pre -declared in the binding
context but evaluated in runtime by script or a netwo rk stack appear under the

AanyoO0 node. For example t her eortha HTTP beaddi@P CP f r
an incoming message. fAny 0 can be a propert y under a pre -declared section or

also a totally new section itself.
= |7C|:|ntent-Type

Attributes

Salue: m
F7fauro 2ELVIOR
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Many properties have pre  -defined valuest o help
picked from the combo -box. All the properties can

8.2.1 HTTP over TCP/IP property list

the user. These values can be
also be set as AUTO.

Property Description Default value
CustomHeader | Thefirstlinein the HTTP This value is different for
header. You can change it for Request and Response
any st ring. messages.
Request:
APOST http://1dc
HTTP/ 1. 10
Response:
AHTTP/ 1.1 OKO
Content - Number of data bytes in the real size of data load
Length message. It will not be

presentin the HTTP header at
allincaseitisu nchecked. It
is possible to simulate wrong
content length by overwriting
this value .

Content -Type

MIME t ype of the HTTP
message contents . It will not
be presentin the HTTP header
at all in case it is unchecked.

fitext/ xml o

Host URI of sending peer. URI of XML -Simulator
It will not be present in the
HTTP header at all in case it is
unchecked.

Connection Canbeusetorequest anon- |ficl ofsiea persistent

persistent transfer for a
current message pair.

It will not be present in the
HTTP header atallincas eitis
unchecked.

connection is not used

See: AHTTP over TCP/IP
specific settings 0 above

8.2.2 UDPCP property list

Property Description Default value
ACKInUse Commands UDPCP to use false
acknowledge mode.
CRCInUse Commands UDPCP to use checksum. false
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SingleAckModelnUse Command UDPCP to send false
acknowledge only for whole message.
DontSendFirstACK Commands UDPCP not to send False
acknowledge for next received
message only once.  Acknowledge
message for retransmission is sent.
ACKFragmentWithPa Command UDPCP to send false
yload acknowledge message with payload.
DontSendAllACKs Commands UDPCP not to send false
acknowledge for next received
message at all.
CRC32 long integer AUTO
MessageLength Integer. Overwrites message length in AUTO
the UDPCP header.
FragmentNumber Integer. Overwrites  the fragment AUTO
number in the UDPCP header.
FragmentAmount Integer. Overwrites  the fragment AUTO
amount in the UDPCP header.
ReorderFr agments Sends a fragment starting from the false
biggest FragmentNumber and ending
with the smallest.
MessagelD Integer. Overwrites  the message ID in AUTO 1
the UDPCP header. incremented by
UDPCP
UDPCPVersion Integer. Overwrites  the UDPCP version | AUTO
number in the UDPCP header.
MTU Integer. Uses the declared Maximum 576
Transmission Unit for fragmenting the
current message only.
FragmentLogInBindi Commands to print all received false
ngContext fragment information of the next
received messages.
8.2.3 XML-Simulator specific properties
Property Description Default value
isRequest Defines a request or response Evaluated by
message. XML-Simulat or
If TCP/IP transportisus ed and no according to

connection is open,a  new connection the same
will be opened only for the request setting of
message. MessageType.
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9 Scripting

Scripts in XML - Simulator consist of different commands that are to be

executed in time .Commandsint he t est set script define the behavior:

message send ing and receiving. T he t est plan script
execute several test set scripts either sequentially or in parallel. Other
commands are for managing the log, adding comments and

testing.

An overview about testing with XML - Simulator is given
Session0 o n R4 Jelearn about creating and editing scripts, refer
c haptSenptEdi toroc on B& goading and running the scrip
described i n RuUneging8digspd eonipmge

commands can be used to

controlling load

i n th

91 A Receive MessageodoO command

The fAreceive messageo command hal
message is received or a specified timeout elapses. The message to be

expected is defined by

e cTheatpt e
to the

tsis

ts the s

e message type i1 each message type has a unique structure by which it

can be recognized
e field value (s) i message is accepted only if

matches the condition  specified fort hat script command

the value of specified field

. It is possible to

specify more than one  condition . Additional property will then say if all

conditions must match or any one of those . See chapter

fiReceive

condition(s) 6 di al dRgckowvef messageon pagentina nd

The fAireceive messageo com
messageo commands to obt a
related feature iso.called

a
n
n

r i

criop

refbrenceda nb yb efi saefntde r wa
vidné ues

field
overr.i

ARecei ve mes s ag édsthefolnlowag garameters:

name description

Message Type Reference to a message type.

complies with  the specified type. There are two

An i nput
message is accepted by this command if it

special value s: i AnTly p endeans that the

command will acceptanymes s age, il
messageo means that the

only messages that are not well

-formed or
invalid (in regard to schema or DTD).

Timeout The a mount of time (in clock ticks) the
comman d waits for incoming messages. The
that the

speci al AMal me af s
waits forever.

di

nv
Cc

ng

Default

ARANYy
Typeo

Infinity
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Receive action The control action applied after the message
is received and accepted. ( S e eContrdl ACont i
Actions 0 below )
Timeout action The co ntrol action applied when timeout FReDe:
occurs. (S e eContrdl Actions 0 below ) pee
Receive Path to a field (or multiple fields) in XML
condition(s) message and condition (s) for that field. An ]
input me ssage is accepted only in case allor
any of the field value s match .
Variable Update value of one or more variables with
assignment(s) value of an incoming message field or an ]
expression. (See: Variables a nd Expressions on
page 43)
Log error on If this is set then an error message is added
timeout to the log when timeout occurs. Disable this Atrue

when the timeout is normal behavior.

| t 6 srequmetl tohave fir ecei ve mmwmnsaadg efar all incoming

messages, but once  this command is specified the script wondt cont |
the message arrives or timeout occurs. The case thatthe expected message is

not received within ~ the timeout is reported in the log as an error.

In general,t he more me ssages the user specifies to be expected the better
control they will have over the message flow.

If there are several receive commands active at the same time that might
accept the same received message then the command that has highest priority

gets the message. Receive type priorities from highest to lowest: invalid

message, message type, message type and value, any type. In case of receive
commands with same priority, the one that is loaded earlier gets the message.

92 ASend Messageo Command

ASend me scomngand sends out a message after a specified delay . The
delay is the time offsetfrom the finish of the previous command or script
start up time . The values of message fields can be changed dynamically before
sending the message . This can be done by using predefined functions
(described i n t he c Mesgage&ditoridc on paAge

Another way to modify the outgoing message Is to use field values from an
i nput message recei ved bey nae spsraegceedd i coogaludarnedc e i v
of a variable or expression . This is specifiedby the A Overri deo p(@eeamet e

c haptnm®verride 0dialog f or fAsend messag@e 0nc (Gxapaud d
how to specify over rides)

ASend messageo c thenfolbowiy pdramsters:
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name description Default
Message Reauired Message instance to send.
Offset time When this command is initialized, the
script await s the specified number of clock 0
ticks before sending the mess age.
Override Specifies a set of fields in outgoing
element/attribute message that should be overwritten with a
different value. Value can be taken either
from a received message or calculated

based on a variable expression
The parameter includes:

e Refer ence to a fireceive
command in the same script from which
the input message values are taken.

e The list of field reference pairs that specify
the paths of the destinationf i el ds (i
and the source (path of input message
field or expression ). The value from the
source field o f input message or a value of
the expression is put in the destination
field of the outgoing message.

Binding Context The p rotocol -stack specific set of property
values. Those protocol -specific settings will
be used for sen ding the message. (See:
fiBinding Contexts 0 on [R®%)ge

inDef au

Post-event action The control action applied after the
message i s s eControlAclioBee: © ACont i
below )

Variable Update value of one or more variables

assignment(s) with value of an outgoing message field or
an expression. (See: Variablesa nd
Expressions on page 43)

Address Address of custom counterpart where
that message will be sent. (Receiving is not -
supported)

93 fAiControl 0o command

AControl 6 command serves the purpose of apply
related to input or output messages. It adds addition al means for conditional

branching

fiControl 6 ¢ o mma n dhe lioHowing parameters:
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name description Default

Comment Description of the command for the user. )
This will not be logged.

Timeout When this command is initialized, the
script is halted fort he specified number of 0
clock ticks .

Variable Update value of one or more variables

assignment(s) with value of an expression. The

assignment(s) occur  after the timeout. (See:
Variables a nd Expressions on page 43)

Condition Variable value compared to an
expression. May consist of several Atrue
comparisons.

Conditional action The control action applied when the
defined condition.(Beal ua inCont i
fiControl Actions 0 below )

Else action The control action applied when the
defined condition .¢€eeal ua A Repec
fiControl Actions 0 below )

9.4 Control Actions

XML-Simula tor scripting supports its own form of looping and conditional
branching  (corresponds to fifo statements in programming languages). Some
script commands can specify how the script execution will continue after the
command is executed  using special control  actions.

Continue script continues normally.

Repeat if the script is running in a loop (specified by Al nclude Test ¢
Scri pt o c)amriha spdcified loop count is not exceeded
then script jumps to the beginning of the nextiteration. The
nr epe atkslikevaomarmal iteration: it increments and checks
the | oop counter against spkoop fied | oc¢
countdo parameter). Il f the specified numt
already done, the script just stops.

Stop script stops.

GOTO ID script continues wit  h the script item specified by ID. It is not

allowed to GOTO the same script item.

The usage of control actions is illustrated here with an example.
Following table specifies a test set script.

cmd. 1D ltem Recglve Tlmgout Pgst
action action action
0 Send init_request_msg - - Continue
1 Receive init_response Continue Goto: 0 -
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2 Send polling_msg - - Continue
3 Receive ACK Goto: 2 Stop -
The runtime of this script is the following
STARTUP

(Sending Inifial Requesﬂ
. y,

time-out

Response received

(Sending Poiling Messag;

- Wy,
ACHK received
time-out
RESET
9.5 Parallel Scripting
XML- Simulator allows executing several test se t scripts in parallel . This can

be achieved by setting attributes to Alnclude Test
test plan script
e TheAStart in parallel witho parameter may r
command in the same script . Th e command will be started with and
executed in parallel  with the referred one.
e TheAWait for finishingd parameter spipaci fies
the same script  that should finish before th e command can be executed.

Parallel scripting allows specifying different reactions to incomin g messages
depending on message type and its contents. W
messageo commands waiting for incoming messag

incoming message is passed to those commands one after another in the order
of their priorities  (describedin c haptfeRecdiei ve Messag@ 00 opnanael d
33).

A test set script in a test plan script can be set to be either parallel (the AStart
in parallel witho par anoenote paraltela SSThesestsetscripts | u e )
that are not parallel are executed in a sequence T the next one starts when the

previous command has finished regardless of any parallel scripts  running
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concurrently. If a main thread script should wait for a parallel thread to finish
then this must be explicitly declared (using the AWait for finishingo

An example should give a better idea about the semantics of control actions.
Let us assume that one needs to write a script which simulates a system
startup. First , there is some initialization procedure (nr. O in the table below).
After that, the program needs to run two test sequences independently and the
order of those tests is not predefined. Thus, the test control scripts need to be

parallel (2 and 3). Finally  , when both tests are done, the system under testing
continues with configuration operations (4). Polling (1) is something that has
to be going throughout the program runtime. Such script is specified in the
following table:
ltem . Start .
D Action with Wait for
0 Run Script: SW version
check

1 Run Script: Polling 0

2 Run Script: Run test 1

3 Run Script: Run test 2 2

4 Run Script: Configuration 3
The runtime of this script is the following

main thread

execution

SW version check

I .
LPoling. L]

/ Run test 1

III P = = == —)— — owai t for
! _-4Runtest 2 - dependency

Configuratio n

parallel
threads

time

v

96 0 St r es scommand iofor load testing

The stresst est is a special script command used for testing applications

exposed to intensive message traffic .Itis typically used to verify the
stability of server applications, but client programs can be tested this way as
well. During the stress test, XML -Simulat or sends one message repeatedly with
a customizable interval. The actual speed is dependent on the performance of

the computer.
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Note that when a stress test is started from a script then all other activities
(possible parallel script threads, the clock) a re paused until the stress test

finishes.

Messages sent and received during the stress test are not logged in

conventional way because it would consume a lot of resources and reduce
performance. Stress test logging can be customized by changing genera

plan settings or specific script command settings.

Stress test section in t

est plan properties :

39

the

| test

Catch all incoming messages i received messages will be buffered only if
this option is selected.
Catch all outgoing messages i sent messages willbe  buffered only if this

option is selected.

Close stress test window after test automatically T otherwise it has to be
closed by the user.

Setting general test plan properties
1. Testplan view i Test Plan Settings
2. Test plan context menu i Test Plan Settings

The A Str ess

name
Message Required

Offset time

Number of Msgs
Msgs per second

Buffer size

Timeout

Binding Context

t e st bas theofollowiang d parameters:

description
Message instance to send.

The s cript will await the specified number
of clock ticks after the end of the previous
command before sending the message.

Total number of messages to send.
Message s transfer speed.

The size of message buffer. All sent and
received messages are buffered. If the buffer
is full then the oldest items are overwritten.
When the stress testis finished  only
messages in the buffer are logged.

The time to wait (in seconds) before XML -
Simulator closes the connection to an
application under testing . This only affects
testing with  a non - persistent connection.  See
also next chapter.

Protocol stack - specific set of property
values. Those protocol -specific settings will be
used for sending the message. (See: MBinding
Contexts 0 agpage 29)

Default

0
Infinity

fiDef at
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9.6.1 Configuring TCP/IP for stress test

The TCP protocol has several properties that affect the stress test behavior.
Those properties can be configured using the network settings dialog.

Configuring network protocols
1. Test plan view T Configure Network Protocols button
2. Test plan context menu i Configure Network Protocols

e fAWait for receive 01 XML-Simulator waits for the response from the
application under testing before it sends the next message.

e NTKeep persistent thisisanTiCR cspecifc nsetting explained in
t he ¢ haHrTReorver TCP/IP specific settings 0 on R& ge

The exact test behavior is dependent on the setting of the Persistent
Connection check box and it is summarized in the following table:

Wait for Persistent Behavior
receive connection
Yes Yes The connection is persistent without

pipelining. Incoming responses are caught
by the stresstesta nd no requestis sent
before a response is received or a timeout
expired.

Yes No The connection is closed after each request -
response transaction. A new connection is
created for the next transaction

No Yes The connection is persistent and pipelining
is used.

No No For each request a new connection is
created. This connection is alive until a
response is received or timeout (specified

by the ATIi meout expiear ame
Connection ¢ reating and closing operations

are not synchronized, so there are usuall y
many connections simultaneously active in

the same time.

The stress test timeout setting is valid only if the connection is not persistent

and i Wai t f or optiendseat.Inehés case, XML - Simulator must maintain
a huge amount of connections runn ing in separate threads. Each connection is
alive only for a certain time period, set by the timeout (in milliseconds). In

order to fulfill the performance requirements, the maximum timeout value is
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limited. The limit is dependent on the required stress te st speed and the
performance of the machine XML -Simulator is running on.

9.7 Other Script Commands

971 Al nclude Test Set Scripto Command

This command is used to execute test set scripts from a test plan script.
The filnclude Test Set Script 0 ¢ o mmaas the follo wing parameters:

name description Default
Test Set Script ~ Required Reference to any test set script.
Start in parallel with Defines if script should be executed 1

in parallel with some other test set

script. (See: fiParallel Scripting 0 above) (no value)
Wait for finishing The list of script command IDs that
should finish before th e script is Null
started. ( S e eParal@l Scripting 0 (no value)
above )
Loop count The number of timesth e test set
: 1
script should be looped.
972 ASave Logo Command
This command saves the current log. The log will belong t 0 a currently active
component asexplained i n t he c Theatipgtnodes @ on page 24 unless an
external | og pTestRlaniSattingsed (see: pagdi 21).
TheASave Logo &asthefallowdng parameters:
name description Default
Log file name The name given to the log. ALogo
Add Time -Of-Save I f Atrueo t heimgtimd & | ~
Atrue
added to the log name.
Offset time Script will wait ~ for specified number
of clock ticks after the end of the
) . 10
previous command before saving the
log.
Save binding context I f Atrueo then the | ~
nfal s

messages are stored in the log.
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973 ACl ear Logo Command

The command simply clears up the current log.

974 AScript Comment o

The command adds a textual comment to the log.

42
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10 Variablesa nd Expressions

XML-Simulator has support for global variables (test plan scope) that can be
used in scripts individually or in expressions. The value of a variable is

interpreted asa string or arbitrary -precision integer , depending on its usage.
Expressi ons with variables contain arithmetic operations, string concatenation

and functions.

10.1 Variables

Variables used in scripts can be predefined for the test plan or just used
without explicit declaration. Runtime error is logged when a (temporary)
variable is used without being initialized with a value.

Predefined variables will be stored into  separate XML file in test plan folder.
Each predefined variable has a default initial value, which can be overwritten

using special command line parameter (see: Command Line P arameters on
page 73). Itis possible to make a variab le constant by setting it final.

Addi tional use for temporary variables is the
condition parameters. Whe  n a variable is not predefined and no value has been

assigned to a variable with that name then it is not defined . Also, when a

message field is assigned to a variable and that field is not actually present

then that temporary (!) variable will be undefine d.

10.1.1 Variables editor

There is a dedicated viewer/editor to display variables:
Modifying variables

1. Test plan view i View/Edit Variables

2. Test plan context menu i Show Variables

Variables editor/viewer can be used to:

e Add new pr edefined variable T right-cl i ck on editor tab and
v ar i adrbeked a variable and press <CTRL>+<N>.
Delete a variable 1 select a variable in the table and press <DELETE>
e Change the (default) value of avariable T double -click on afield, ty pe
some text and press <ENTER> . Note that the text should not be in
guotation marks.
e Restore defaultvalues 7 right-cl i ck on editor tab and c¢h

def aul t \Vladactiensvdl . also delete all temporary variables.

10.2 Expressions

Variable express ions consist of operators and operands. Operators are n*¢
(integral division), -t1,%0n.(dano(dwutlroi)n g fActadn c &t en at
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can be an integer value, string literal (text between quotation marks), variable
name, a function or a nested ex pression. Conversions between textual and
numeric values are automatic. User must assure that the expression used in
integer operation resolves to integer value.

Examples:

((123055 9% 1000) / 100) * 60 + ( Dat e( iAHHMALGOD )
uni t Name . A_0 +1)(unitNumber
myVar

10.2.1 Functions

All function names are case sensitive.

Name: Date
Arguments: string literal
Description: Returns a current time in specified format. The format string

should be according to rules of Java simple date format (see:
http://java.sun.com/j2se/1.5.0/docs/api/java/text/SimpleDateF
ormat.html ).

Example: Date( AHHMmMsS s 0)
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11 Interface Descriptors and Message Type Definitions

I nterface descriptor  in XML -Simulat or is an entity that contains all message
type definitions for  an XML messaging protocol . The message types for the
protocol can be derived from DTD or XSD documents. M essage type instance s

in XML-Simulator specif y additional details about how XML messages are
created based on the definition documents. Information contained in interface
descriptors is also used to identify the type of message S received from an

application under testing

Message types contained in interface descriptors are gathered into gro ups. The
abstract interface descriptor itself is the top level group which may contain

sub -group s. A group specifies details that are common for several message

types . Such common attributes may be an XML document root element name

or definition file locat  ion, for example. Although a message type instance can

override any value inherited from the parent group, it is useful to specify

common details in one place i the interface descriptor group.

11.1 Purpose of Message Types

Although the XML protocol messages used with XML -Simulator may be
completely defined by means of DTD or schema, those definitions are not
enough to control the testing of the protocol. XML - Simulator facilitates the
usage of XML messaging protocols by providing means for extended
characterizat ion of messages used with in the protocols.

1. Distinguishing between messages of different type s.

Usually, protocol specifications describe supported operations by means of
message types that are to be sent in specified order. To verify that tested

applicat ion follows the protocol, it is essential for XML - Simulator to know the
type of each received message. Moreover, the type of a received message is
important for XML -Simulator to  respond adequately

2. Creating message instances

Creating XML messages based  on DTD or schema files is not straightforward
because the same definition file may include structures for many message
types. This is because some more common elements are often used in several

message types. Even when using special XML editing tools, the user has to

manually choose and add elements that, in fact, are common to all messages
ofacertaintype. XML -Si mul at or 6s XML editor is able to
automatically, provided that relevant information is specified for message

types.

The informati on needed by the aforementioned core features is not implicitly

available in definition documents that specify XML messages. Therefore, this

info should be and can be added to special components in XML - Simulator.
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11.2 Managing Interface Descriptors

XML-Simulat or comes with  predefined interface descriptors for RP1 and
different versions of MLP that can be used with any test plan.

Setting interface descriptor for test plan
1. Test plan context menu i Set Interface Descriptor

It is also possible to open interface descriptors without having a test plan.

Opening interface descriptor
1. File menui Openi Interface Descriptor
2. Toolbari Openi Interface Descriptor

The wizard for openi  ng existing interface descriptors first asks to specify a file.
Predefined interface descriptors are specified in a file named Configuration.xml

in the XML-Simulator installation folder (normally C:\Program Files \Elvio r\ XML-
Simulator ). Since there can be m  ore interface descriptors in one file, the next

step in the wizard asks to choose one from a list.

Creating a new interface descriptor means to create a new top  -level group
for message types. The name of the top level message type group will be the
name o fthe interface descriptor.

Creating an interface descriptor

1. File menui New i Interface Descriptor

2. Toolbari Create New i Interface Descriptor

3. Interface Descriptor context menu i Create new Interface Descriptor

New sub-group s and message types can be added to any interface descriptor
group.

Creating new interface descriptor components

1. Interface descriptor group context menui New ' ...
2. Filemenui Newi ..

3. Toolbari New' ...

New interface description group s and message types are created using a
dedicated wizard whichisdescribed i n t he c Greapng/Editingfinterface
Descriptors 1 the Wizard 0 below . The same wizard can later be used for editing
interface descriptor groups and message types.

When saving the interface descriptor  for the first time , XML - Simulator asks to
specify a file name and location
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11.3 Maintaining DTD and Schema Files

When creatinga new interface descriptor, XML - Simulator stores a reference to
all specified DTD or XSD files that the user has specified. The way how those
references are written into the interface descriptor file depends on the location

of those files in the local file system. If those files are under a test plan
folder or XML -Simulator installation folder then XML - Simulator stores only
relative paths to those files. Otherwise the references contain full paths.

This is important when

e the same interface descriptor is us ed in several test plans I bestto
store definition files into the XML-Simulator installation folder;
¢ the same test plan is used on several computers I best to store

definition files in the testing plan folder ;

11.4 Creating/Editing Interface Descriptors i the Wizard

Creating and configuring interface descriptors might not be a simple task for

users that are not familiar with all the technical details of XML, DTD or XSD.
Therefore, XML -Simulator providesa  step -by -step wizard to guide you
through the process.  Each step in the wizard is used to set values for particular
attributes.  While going through the steps, XML - Simulator analyzes the

attribute values and based on the values, generates meaningful choices for
subsequent steps.

Most of the attributes are the s ame for interface descriptor groups and
message types. Message types have all the attributes of groups and some
additional attributes that are used to make each type distinctive in the
group. Therefore th e wizards for creating interface descriptor groups a nd
messag e types are slightly different.

Due to differences in DTD and XSD standards, the process of specifying
interface descriptors varies for DTD -based and schema -based protocols. The
following chapters describe every attribute in every step of the wiz ard in detalil.

11.5 Schema-based Interface Descriptors i the Wizard

STEP 1. Give the name for the group or message type.

The name serves no functional purpose and can be arbitrary.

STEP 2. Schema locations

The schema location is the place where XML - Simulator looks for the sc  hema
file or files. The schema(s) will be used for creating and validating XML
message instances of this message type or types in that group.
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An XML message may be based on more than one schema. Therefore, it is

possible to specify several locations. Howe ver, when more than one schema is
used, both of them must have a target namespace. XML- Simulator will check
this rule and does not proceed to the next step if it is violated.

The easiest way to specify schema locations is to click the AAdd f il edodbutt c
browse for a schema file on the local file system. This can be repeated if there
are more schemas. The URI and namespace information will be generated

automatically based on added files. Read t he cMaiatarting DTDfA and
Schema Files 0 above to find out what the best places to store schema files are.
It is also possible to specify schema locations manually. Use the text area to
specify one or more namespace  -URI pairs separated by spaces.

Here are some examples

http://www.w3.0rg/2001/XMLSchema http://www.domain.net/schema.xsd
file:/C:/schemas/noNamespace Schema.xsd

STEP 3. Root node, root namespace and root namespace prefix.

The topmost node in XML messages is called a root node. The root node can be
any element from specified schema file(s). When XML - Simulator creates
message instances of this type (or types in this group), the element specified

in this step will be the root element of those messages.

First , it must be specified to which namespace the root node belongs. Available
choices in the ARo0Ot -hmaanetargetananesgpacesohalh o
specified schema files. This option is disabled if the schema has no target
namespace.

The other combo -box Ii sts all elements (from the selected hamespace) that can
be used as root nodes.

The text field in front ebbxistubedto$ Fecdythenoded co
prefix that will be associated with the root node namespace . The same prefix

will be added to allno  des from th e namespace. The prefix can be an empty

string meaning that nodes will not have any prefix. In that case the root node

namespace is setas the default namespace.

STEP 4. Message type node location.

Message types can usually be distinguished by the name of a particular
element or the value of an element or attribute. In order to identify the type of
messages, XML -Simulator needs to know which node (element or attribute) in
the XML is used for distinction.

Although this step can be used both for interface descriptor groups and
message types, it should normally be used only for groups . The location of
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the message type node is likely similar for multiple message types. The
particular values of this node should be specified for every message type.

Thelocation of t he fAmessagan XPatlpexprassiod. e &selis Eamiliar
with XPath syntax can use the text field to enter the expression. It should be

noted that elements in XPath must be namespace qualified. XML - Simulator
does not support very complex expres sions and it is therefore recommended to
use the tree view instead.

Type loca... FEllast ] [lastd]*
= SOAP-ENY Ervelope \
H ’Etr Ibutes XPath expression will be
e .
- SOAP-ENV Bady genera ted for the selection.
+- Attributes
= (Fault | {ary+))
= .G;.
5 any+ Select the node (us
...... any schemas) where the message type
—————]nodes will be.
Or select the node whose value will
[ E— ] [ p— specify the message type.
In the tree view, it is possible to e xpand, enable and add new nodes if

necessary. For Interface Descriptor  Groups the message type location is most
likelya leaf iany o node. XPa tfontheesalgrtedeneds i owill be
generated automatically for the reference

STEP 5. Message type and namespace 1 only for Message Types!

Each message type is identified by the value orthename of the fAmessage
node o t hatcifiedans thes previous step. If message types are

distinguished by the  value of an attribute or element then this value can be

entered i nt o the fAMessage t yplethemasbageaypestdifexby f i el d.
means of different type specific elements theni tis possible to use the

AEl ement pickero area in this step.

I n case of multiple schemas it is possial e t
different namespace than the root node. The 7 Na me s p aomboo box lists the

target namespaces of all specified schem a files to choose from.

The ATy pe node-boxisasadtoselectthe element that identifies this
message type. The text field in front of the combo -box is used to associate a
prefix with the message type namespace. The same prefix will be added to all
nodes from that namespace. The prefix can be an empty string meaning that

nodes will not have any prefix.
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STEP 6. Extra settings.

I f the Als validated mess age otheanessagés ofihatx i s s e
type/these types are validated against definition files during receiving. If this

option is selected then the AschemalLocationo
messages. The schema location will be the same URI that was previously

specified (instep 2 ).

The meaning of the message type category is specific t o the used protocol
stack. Currently it is used only by HTTP (see: AHTTP over TCP/IP property list 0
on page 31).

11.6 DTD-based Interface Descriptors i the Wizard

STEP 1. Give the name for the gr  oup or message type.

The name serves no functional purpose and can be arbitrary.

STEP 2. DTD file location

An XML message can be based on only one DTD. The DTD, however, can refer
tootherDTD si t sel f . Re ad Maimtaining BDEDp tardiS chgma Fileso
above to find out what the best places to store schema files are.

STEP 3. XML message root node

The topmost node in XML messages is called ro
combo -box lists all e lement specifications in the specified DTD file and all DTD
files referenced by it.

STEP 4. Message type node location

Message types can usually be distinguished by the name of a particular

element or the value of an element or attribute. In order to identify the type of
messages, XML -Simulator needs to know which node (element or attribute) in

the XML is used for distinction.

Although this step can be used both for interface descriptor groups and

message types, it should normally be used only for groups . The loca tion of
the message type node is likely similar for multiple message types. The

particular values of this node should be specified for every message type.

The |l ocation of the fAmessage type noded i s an
with XPath syntax can  use the text field to enter the expression. It should be

noted that elements in XPath must be namespace qualified. XML - Simulator

does not support very complex expressions and it is therefore recommended to

use the tree view instead.
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Type loca... FEHastO]fY  —

S —— XPath expression will be
- Atributes generated for the selection.
5[]

- {slia | slirep | =lrep | eme_lia | emerep | tra | trep | tirs

Select the node (usually a choice
for DTDs) where the message type
nodes will be.

Or select the node whose value will
specify the message type.

4 PrevioLs ] [ Mext b T

Use the tree viewto select the node that is used to identify messages.
Expand nodes if necessary. For Interface Descriptor ~ Groups this is most
likely a node that contains choices (nodes with radio buttons).

STEP 5. Message type and namespace i1 only for Me ssage Types!

Each message type is identified by the value
nodeodo t hat wa s the previous stepefdnessage types are

distinguished by the  value of an attribute or element then this value can be
entered i ntsc atghee tiyee val ueo text field. I f th
means of different type specific elements then it is possible to use the

AEl ement pickero area in this step.

The AType no dbexdncledesmlbpossible elements that can be set as
message t ype nodes.

STEP 6. Extra settings

I f the Als validated messaged check box is se
type/these types are validated against definition files during receiving. If this

option is selected then the message instances of this type created by

XML-Si mul ator wi | | include the ADOCTYPEO decl ar

The meaning of the message type category is specific to the used protocol

stack. Currently it i s uHTéRlover TCIPAP plopertylist TB ( s e e
onpage 31).
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12 Message Editor

Messagescan be edited by cihtherke $19a geentest Brtenut 0
Message editor

Editing a Message
1. Message context menu i Edit

The Message Editor has three views i tree view, XML view, and error
messages Vview.

Running Log B4 SLA p21 HOR ex2

= O _6::‘{?)(1111 wersion="1,0"2> A
= [Ihdr <!DOCTYPE svc_result SYITEM "/C:/Mlp/classes/NLF_300_DTD/MLE_3WC
# Attributes cave result:
= (1) (client | sessionid | (client , sessionid)) T chdr wer="I.0.0%
= ®E':[|jiem <clients
=i <idstheaspe /idr
] \I/:allue: theasp ) cpd thepds fpud>
. pwd <gerviceid>0005< /serviceids>
" SENiCBid Lrequestmode type="ACTIVE" />
# [requestmode </elientz
Ex O <1:equest.m:>
e O <id-461018765710</1d>
# O </requestors
= [Mlrequestar </hdr
+ id <slia wer="3.0.0">
= O Lposs
= (slia | slirep | slrep | eme lia | emerep | tlra | tirep | msid>461011334411< /maid>
= @slia <pd=
= Aftributes <time utc_off="+0200">200206251 5
= wver <shape>
Yalue: [ 300 <Circularirea srslame="ur
* D . <coord>
= {pos | req id | (result | add info?y) 301638
= ??10)5;05 £¥>45153:
 2) pos < /ocoords
T (3) pos <radius>240</rad:
% (4) pos ] </Circularirea- ]
<] 2] {|<] 2]

Both, tree and XML -views can be used for editing. Tree view is preferable for

the user who is not very familiar with XML in general and with predefined
protocol messages in particular. Tree view assists the user in quickly creating
valid messages.

Note: Tree view is available for valid messages only, and it always produces
valid messages. Ifthe user wants to make an invalid message then it is
possible in XML view.

It is not possible to edit in both v iews simultaneously. Initially, after you open

the Message Editor and the message is valid then you see both views open.

Once you have made a change in the message in one view, the other one does
not become available until you synchronize them.
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In the err ors view the validation errors are displayed.

Note: Ctrl+C and Ctrl+V key combinations can be used to copy/paste text in
text view.

12.1 Generating tree view from the XML-view

The AiPar setoXMleeo button on t he atnewtledviewfrogmener at e
the do cumentin XML -view.

x{ﬂ] The operation ends successfully if the message in XML -view is
! a valid message. If not then the tree will be created only

|F?c-.rSE wMLTo Tree|  Partially as far as possible and error messages are displayed to

indicate the error location.

12.2 Generating XML-view from the tree

The A Make MoMLTreeodo button on t he atnew XMLaview gener a:
from the tree view.

message.

‘;{:-1] The operation always produces a valid XML presentation of the
W

IMake #ML From Tree |

12.3 Save and Close

RunningLog Ml SLIA p21 HDR ex2 | A right -click on the

=1 MLP Message ? _results Message Editor pane opens
R g <hdr wer="3.0.0" the po pup menu where you
Bl & sve_resut <client> can select ACI oseod
P B e o

A S awv & you select
ACl oseo for the modified b WML-8muamrv prdmptie ss age
you to save the message before closing it.

12.4 Tree View

The tree is constructed according to Schemas or DTDs; therefore , malformed
XML files (or malformed parts of messages) are not possible to create and view

in the tree view.

There is a corresponding graphical presentation for each XML node in the tree
view.

The tree includes all the branches and elements that can be in th e message
according tothe Schema or DTD file. Elements present in the particular
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Attribwtes
- [V s0ap-EnY:Header
Attributes >
S+
= SOAP-EMY: Body
.ﬂ-.t'tributes
[E-(Fautt | Cany+11
i
= {5 (arny+)
any+
El—any
IJ;'I—stateChangelnd
.ﬂ-.t'tributes
—managedOhject
Attributes
stateType
¥ new State
Pprevﬁtate
[F-=zource
Attributes
|—an§.f
t " walye: I
i
[==tatus
= Aftribtes
status
t ® walue: Ok =1
i
ary
* value: |
i
12.4.1 Choice

ui de 54

message are displayed with
regular text and all other
elements are displayed with
gray text. All structural tree -
nodes are colored.

Detailed description of tree
elementsis giveninthesub -
chapters below.

= Fautt | (arv+) - XML-Simulator creates all the possible options of the choice from
. Schema/DTD . One of the choice elements can be selected using

- & fany+)

regular font and all other elements are grayed.

12.4.2 Sequence

the radio button. The selected choice element is displayed with

=aNG feliert, sessionid) - XML-Simulator creates elements in the sequence according to

C"E”t Schema/DTD in case they are part of  the choice or array.

Otherwise child nodes are directly under the parent node

without a sequence no de. Inthe example there is a sequence part of the
choice consisting of the elements client and sessionid .

Sessionid

12.4.3 All element
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= The A Al | 0 el ement the sequemncebut canrcontaio
stateType elements in any order. It can contain optional elements and
I~ no arrays.
r
12.4.4 Optional element
|;5|""3:"E"_¢ A check -box is displayed in the front of the optional
| :'“;7 » element. In the example, ~ the client has one mandatory
pzerviceid element 1 id and three optional elements T pwd, servigeiq :
= and requestmode . The u ser has selected pwd and serviceid
to be prese ntin the message.
12.4.5 Any element
EF-any Any container can contain any namespace qualified
= natificationdck element
[ Attributes :
[v]ar. Copy You can put any global element under it. To do that you
i =0 have to right click on the node and choose the desired

Set node, .,

element from the opened dialog list.

| EEEEEEES——————————————e
router - hittp: Mheeseesy obzai orglioamps 0 s
delays - http: ey Obzai orgioampst O

zwwitches - hitp ffeewey obsai orgfoamp!! Qirpd

The d ial og list shows all global elements
Ervelope - http: fzchemas xmlzoap orgfzoapfenvelopes

Fendor - it st | - that are specified in schemas referenced

EACer - CECREmMas XmiEoap.orgrzoaplenyelope .

B . herarsRER ' by the message. There is the name of the
ody - http Mechemas kmlzoap orglzoapienyeloper ]

R element and namespace where it belongs.

[ Ok ][ Cancel

12.4.6 Array

EF-measSchedule+ In the example, there is an array of measSchedule elements.
(ymeasschedil® 1 the XML array elements ar e not numbered. But they are
(2] measscheduls X .
(3 measscheaue  NUMbered in the tree to help the user differ between the

individual elements from each other easily.

Create new array element

measSchedule+ A new array element can be created by right -clicking
_ |l on the array root and sedyecting
F'._n:h:l_Tn%l.-'-.l_"rnea::'fu:hE:n:IuIE:" el ement n a me thé popup menm

measScheduls
measScheduls
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Delete existing array element

measschedule: An existing array element can be deleted by right -

meas=chedule L. . ~
clickingonth eel ement and selecting fADe

el ement name thé popup menm

meas=Scheduls

12.4.7 Attributes and values
= Attributes In the exampl e on the left, there is an array of
pzmz ixml nso el ements in all attri b
vae [ .| allelementsin XML may have a namespace
[ attribute. There is also a section that includes one
status attribute 1 status.
Wallg oK =l
r
—walue: I _I
x|
dome text The button | can be used to open a multi -line
in many dialog box for entering multi -line text.
lines=
I Cancel
Fixed value
stateType _ Because stateType is a fixed attribute by the
ﬁ alue (xsint) 1234 DTD/Schema, the value in  the textbox isread -only

(displayed with gray background) and cannot be
changed in the tree view.

Note: In orderto change fi xed elements the XML -view should be used instead
of tree view.

Enumerated values

=~ Attributes The example on the left presents an attribute

----- enc [ASC -| section that includes two attributes i enc and type .
Ll Both of them have  a possible set of values defined
sevaluer | |opp
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in Schema/DTD. On the  tree the values can be sele  cted using the selection list.
In the ex ample two possible values exist for enc i ASC and CRP. The u ser has
selected ASC.

Basic types

E-to In the example on the left, the value of the
ﬁ Value (xs:string) element to can be entered into the textbox and
it has to be xs:string type.

Union
source Union is a union of simple types. In this example
’“‘*“”b“‘es the source element has union type consisting of
& value: fnongemert any string and enumeration of strings.
~ —_—
i
Functions
= ¥ Function: Usually XML messages are static. The

the content of the message is fixed in the moment when the
editing is finished. For most tests it would be fine. But there

are situations which require another approach 1 generating
values in runtime. XML  -Simulator built -in functions can be an
answer for such  a requirement.

000

Functions are substitutes for constant values. Instead of specifying the value
explicitly, the functions describe how the value will be computed before a
message is sent.

A function can be specified by switching the radio button from the value node
to the function node. This allows selecting a function from the list. The function

can have several parameters. Function parameters are mandatory in XML -
Simula tor, so they have to be entered; otherwise the XML parser will generate
an error.

The function is entered in the underlying XML document as a n XML function tag

in the following format:

<?xml -si mul ator FunctionName(paraml, param2, &, paltl
The function tag is removed in the time of sending the message and replaced

by the re turn value oft he function call.

XML- Simulator includes the following functions:

Inc
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Return value: Integer
Parameters: Lower limit (Integer)
Upper limit (Integer)
Step (Integer)
Description:
Increments the return value by step starting from the lower limit. When the
counter exceeds the upper limit, incrementing starts from the beginning.
Incrementing is valid for consecutive occurrence of the same message within a
script 1 incrementing is started from the beginning during each script start.

Random

Return value: Integer

Parameters: Lower limit (Integer)
Upper limit (Integer)

Description:

Random integer value between lower and upper limits is generated.

IPAddress

Return value: String (IP address [string host:port])

Parameters: Long format (boolean)

Description:

Returns the host IP address where XML -Simulator runs. It is used to assign
XML-Simulator an IP address to the field value. The result address is either in

the short format (IP only) or in the long format (including the number of the

listening port).

Tim e

Return value: Integer (yyyymmddhhmmss)
Parameters: Offset (Integer (yyyymmddhhmmss))
Description:

Returns current system time + offset. Offset can be negative. Time (0) returns
the current time.

12.4.8 Copying tree elements

It is often needed to copy some el ement from one place to another within a
message or between different messages. The element can be the leaf of the

tree or the sub -node 6 soot element. In  the latter case the whole sub  -tree is
copied.

Note: Copying is possible only between the elements w ith the same names.

Right-cl i ck on the source el ementhe papap mena.l e ct

Find the destination element in the same message or in the other message.

Right-cl i ck on the destination el ement and
As a result the destination element will be replaced by the source element. If

the sub -node is copied then the whole sub -tree is replaced. If there were sub -
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trees with a different structure before then after copy the source and
destination sub -tree will become identical.
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13 Script Edi tor
XML-Simulator has a dedicated editor for creating updating test plan scripts
and test set scripts.  The editor opens up on the tabbed pane.
Editing a Script
1. Test plan script/test set script context menu i Edit
General functi onality of the script editor is explained in the following picture.
Expand/Collapse Icr:fr?:;wr;dw Delete viove
- Up/Down
Lag / Script| < Mew_Test_Set_Script_1
0 % Rrov .CdIDl ............. . E]
:Comman s | names :
1 € SEND tresssssscsssesiaissssiissisesssssss f\@
Message: ‘ Baas_2 Change
ffset Time: LD [ Change ][ Default l
override from scriParameter name s |value s : [ Change ][ Default l
Sssnsmnnmns L
Binding Confext: [Default [ Change ][ Default l
Post-event action: ‘ Continue [ Change ][ Default l
&
Add new Change parameter value Set value
command (opens a dialog) to default
When a new command isadded (using the i Add/ I nsert new comman

buttons), XML-Simulator

All other para meters get default values.

Each script command has a

automatically during editing, so
when components are moved.

There are different dialogs for changing values of command parameters.

asks to specify the values for all required parameters.

unique ID  (sequence number) which can be used
throughout the editor for referring to it. References are kept up
the user should not worry about changing IDs

Subsequent chapters explain the usage of the more complex ones.

Script commands and their parameters are described I n t

on page 33.

-to -date

c 8cappintg edr i
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13.1 fReceive condition(s)0 di al ®gc éiove imessageo command

T h eReéeive condition(s) 0 par amet er s h onelordnore npath suto the
checked node and corresponding comparison operation with value toc ompare
with . Compared value can be either a variable expression (se e :Varfablesa nd
Expressions 0 o0 n pl&) goreanother node in the message.

Use the tree view to navigate to a node and select it. The operations with the
message tree are the same as described i n t he cMesgagedditorido on
page 52. When path and value are specified, click

AAIl valueso opt i o recifieoefields mustniaeh wittaspecified p
values; AiAny valueo means that only one field (of
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Choose whether all or any When condition is specified,
condition must match click here to add it to list.

T 7~ /

Field to

/ compare

\ .
Comparison
operation

Right side of comparison
operation: variable
expression or message
field value.

\ Use the tree to select the

field/node for either the left
(to compare) or right (to
compare w ith) side of the
comparison operation.

Click here to accept the
conditions in the list.

13.2 AOverridedodialogf or fAisend messaged command

Overriding is a feature  used to assign new values to element s of the outgoing
message. The n ew value overrides the o riginal value , hence the name. The
new value can be taken from some previously received message or it can be
specified explicitly in the script (se e :Variablesa nd Expressions 0 on p&R)ge
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