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Overview: Provider s, Consumers & Drivers

The Test Lab Automation Alliance (TegwAvw.teslaalliance.orpis a multivendor organization that creates standards

to facilitate interogeration of the hardware and software used in network test labs. This document defines a model that

allows hardware vendors, software manufacturers, third parties and end uBassifles) toexpo® standadized
interfaces so that other applications andnaponents(Consumersyvithin a Network Test Harness may access their
capabilities at rurtime without componentspecificdesigntime integration. These Tesl-8ompliantcomponents
and/or applicationsare referred to in this document as Modulesach ofwhich may beProvides, Consumers or both.
This document describes hd®rovides expose theicapabilitesthrough an XML:basedDevice Control Adapter (DCA)
and how Consumemdiscover and use those services. For an overview of the different types of Tesufes/and how
they interact,TesLA members should visit the TesLA Wikitat//teslaalliance.pbworks.com/BiictureMeeting

Notes
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Objectives

The following is a summary of the high level objectives for the DCA driver model:

9 Provide an extensible means feendors to publish a wide range @ksLAcompatibleModules

1 Provide a flexible and extensible means for T&ShAsumesto discover the presence and capabilities of TesLA
Provides

1 Provide a means for Customers andfrviceProviders to customize and extend the library of Modules
available to TesLA Consurser

o Provide a means of installing new versions of Modules in ®@eu®ed environment without overwriting
customizations

Allow fora core set ofCommands that are common across Modules of all Types

Allow fora core set ofCommands that are common across Modules of a specific Type

Allow for Commands that are unigue to aohule vendor

FacilitatecompetitonandRA FFSNBY AL GA2y 0SG6SSy OSYR2NEQ AYLX S
Allow operation on multiple popular platforms

=A =4 =4 =4 =4 =

Facilitate integration witta variety ofpopular programming and scripting languages

Conventions used in this Document
1 Items requiring discussion future resolution are highlighted in yellow.

1 Programmatic elements such as environment variables and XML element or
attribute names are shown in Courier font.

1 Capitalized terms are defined in this documenin
http://teslaalliance.pbworks.com/f/TesLACommonArchitectureRoadmap.pdf

1 XML and XSD diagrams were created from source XML docuarehtecorporated into this specific@n using
Altova XMLSpyersion 2009spl
In many standards track documents several words are used to signify the requirements in the specifidatsm.
words are capitalizedThe key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",,"SHtHQUILDY
NOT", "RECOMMENDED", "MANthis document are to béterpreted as described below.
Note that the force of these words is modified by the requirement level of the document in which they are used. An
implementation is not compliant if it faite satisfy one or more of the MUST requirements for the protocols it
implements. An implementation that satisfies all the MUST and all the SHOULD requirements for its protocols is said tc
be "unconditionally compliant”; one that satisfies all the MUSTirements but not all the SHOULD requirements for its
protocols is said to be "conditionally compliant.”
1 MUST This word, or the terms "REQUIRED" or "SHALL", mean that the definition is an absolute requirement of
the specification.
I MUST NOTThis phrase, othe phrase "SHALL NOT", mean that the definition is an absolute prohibition of the
specification.
1 SHOULDTrhis word, or the adjective "RECOMMENDED", mean that there may exist valid reasons in particular
circumstances to ignore a particular item, but tiodl implications must be understood and carefully weighed
before choosing a different course.
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1 SHOULD NOThis phrase, or the phrase "NOT RECOMMENDED" mean that there may exist valid reasons in
particular circumstances when the particular behavior is ptatge or even useful, but the full implications
should be understood and the case carefully weighed before implementing any behavior described with this
label.

1 MAY. This word or the adjective "optional" means that this item is truly optional. One vemdgrchoose to
include the item because a particular marketplace requires it or because it enhances the product, for example;
another vendor may omit the same item.

Definitions
Term Definition
Device Any hardware or software Provider of services that carekposed by a DCA.
Module Any component within a Network Test Harness
DCA The files thatadhere to this standard anshake up a Device Control Adapter.
Provider The Module that provides a service via a DCA.
Consumer The Module that uses a service a®CA.
Test A sequence of DCA commands and the logic that combines them.
TMD TesLA Module Definitionan XML file that describes a Provider
TCD TesLA Command Definiti@ran XML file that describes the commands that are exposed by a
Provider

The DCA Diver Model

ADevice Control AdapteDCA is composed of a combination of configuration and executabt@t or binanfiles as
illustrated inFigure2d ¢ 23S 0KSNETesSLEESHS O SNBM RESSitgkllowingTesLAcompatible
Consumes (Applications and other Module#) access the capabilities of the associalRrdvides at run-time without
prior designtime knowledgeor integrationon a Devicéyy-Device basis
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Figure2: TesLA DCA 8vider Files & Consumer Application

Installation & Initialization Procedure
The following procedurtUSTbe usedat the time a Tesl-8ompatible Consumdbpads as part of its initialization. Files
MAYbe reprocessedipondetection ofchanges at rustime (without restarting at the discretion of the DCA Consumer.

Module Discovery In order to facilitate the ability of any Module to discover any other Module, the following
procedure MUST be followed. T@8®nsumeior ProviderModule MUST looKor the Enviroiment Variableon the
installation targetmachinenamed TesLAModules that specifiesone or moreURIgor locationsof ProviderTesLA
Module Definition(TMD) files. If missingthe location(s)MUSTbe prompted for andhe Environment variable set a
perdgstent way For Consumerdyiodule Definitions at these URdsd all subdirectoriesMAY be loaded at #n
discretion of the Consuméi.e. the Consumer is not obligated to exposeraitalledModules) ForProvides, TesLA
Module Definitiors MUST be inatled at one of these locations, an existing or new-dirbctory of one of these
locations or a new location that MUST be appended to the curfest AModules environment variable.The length
of this environment variabland delimiteramay beplatform dependent These length limitand delimitersSHOULDe
considered by the installer.

Command LoadingTheTMDcontains URI(s) at whicFesLA Command Definitie(T CDsjor the Module can be found.
The ConsumeBHOULIProcess all such files, including filgdocations included by referenassing
includeCommandURI elementithin Command Fileat the TMDspecified URlas described in th€ustomizing and
Extending Commandsection below
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&t D:\WINDOWS\system32\cmd_exe

D:\>set TesLAModules

TesLAModules="file:///7c:/TeslA/Modules;file:///nyserver/sharenane/TesLA/Modules"'|
Sl Test AModues | A | ET™MOModuleC.2.0.3.xml
= () vendorA @m+sodules. 1.1.2.ml = |2) TesLAModules A @TCDMandatorv. 1.0.3.xmi
= £ ModuleA (& ™MD ModuleA. 0.9. 3. 3 53 VendorA fEh TCD-Proprietary.4.0. 1.xml
= () Commands ) VendorA = ) ModuleA {Emh TCD-Extended. 2. 1.3.xml
) CommandProcedures. 1.0 () VendorC = 5 ) CommandProcedures. 1.0
() HelpFies ) VendorB = _
: ) CommandProcedures. 1.0 Command Files support
& ModuieB ) HelpFiles “Includes” to allow referencing
) ModuleC URIs for Command Files not in
) VendorB standard locations specified in
) VendorC ModuteDefinition XML
NOTE: all folders are
referenced by URI(s) and do
not have to be in single
hierarchy in one location
= ) Commands A | |3lcommand2.di
&} CommandProcedures. 1.0 Clcommands.exe
) HelpFiles =) Command2.the
) Modules 4] Command1.td
) ModuleC Muitiple bindings can define
mulliple CommandProcedures
for diffarent languages and
platforms.
Figure3: Module Definitions & Related s

The structures of the TesLA Module Definition dedLACommandDefinitionFiles are described usivg3C XML
Schema Definition Language (XSD) 1Al DCATesLA Module DefinitiaMUSTuse XMLper theschema defined in
TesLAModuleDefinitiorsdand TesLACommandDefinitiotsdand comply with theW3C XML 1.&pecifications While

it is RECOMMENDED tl@zansumersise this XSD file at run tinte validate and interpret the corresponding XML files,
this is not required.

TesLAXMLNamespaces

One of the primary motivations for defining an XML namespace is to avoid naming conflicts when usingsingd re

multiple vocabularies. XML Schema is used to create a vocabulary for an XML instance, and uses namespaces heavily. Tt
having a sound grasyf the namespace concept is essential for understanding XML Schema and instance validation overall.
Although a namespace usually looks like a URL, that doesn't mean that it has to be or that one must be connected to the
Internet to actually declare and asnamespaces. Rather, the namespace is intended to serve as a virtual "container" for
vocabulary and wdlisplayed content that can be shared in the Internet space. In the Internet space URLSs ara unique

hence you would usually choose to use URLSs to uniqdehtify namespaces. Typing the namespace URL in a browser
doesn't mean it would show all the elements and attributes in that namespace; it's just a cohcept.

In order to avoid the needentralized name assignmedtring the independent development of 3leA Moduleby

multiple vendors each Module MUST provide a unique namespacettifesupplier vendomanage independent of

the Alliance. It will be up to throviderto avoid name collisions within that namespace. In addition to the Medule
specific nenespaces, the Alliance will maintain namespaces for common elements between Modules and specific types
of Moduleswhere the standards require thenProvides SHOULD post documentation on the relevant Module at the

URI used to define each nhamespace.

! http://vww.oracle.com/technology/pub/articles/srivastava_namespaces.html
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While XML allows the specification of Namespaces at the Element level, it is recommended that TesLA Modules only
declare namespaces at the Module level.

Namespace Description

http://www.teslaalliance.orgstandards/dca/ | Top level namespace for all TedbBAstandards compliant document
and APIs All common elements across all TesLA Modules must ha
unique names within this domain.

http://www.teslaalliance.org/standards/dca/ | Each Module Type will have a namespace for elements that are
[ModuleTypé common to all Modules of that Type (such as PacketGenerator,
AuthoringT®| or NetworkEmulator) A directory of ModuleTypes will
be maintained at
http://www.teslaalliance.org/standards/dca/teslaDCAEnums.xml

http://[VendorDomain]/TesLA/standards/[DC| Each Vendor will have a namespace for dacithey deliver.
Name]/[DCAVersidgn Element names must not be duplicated within a Module Type for a
Vendor.

TesLA DCA File Naming

In order to allow the caexistence of multiple versions of the same DCA and to avoid version mismatch errors, all DCA
file names MUST include a version numbéersion numbers MUST be of the form x.y.z (major.minor.build), where new
versions MUST haveghier numbers.Where there is a version number attribute within the file, the version embedded

in the file nameMUSTmatch the attribute. These file names are frequently referenced by each other within their XML

structures. Including versioning in théefnames avoids version mismatch issues. The following file types, described in
detail in the sections below, are impacted by this requirement:

1 TesLA Module Definition (TMD) ScheMiaesLAModuleDefinition.x.y.z.xsd

1 TesLAModule Definition(for yourDCA) TMD-yourDCA.x.y.z.xml

I TesLA Command Definition (TCD) Schema: TesLACommandDefinition.x.y.z.xsd
1 TesLA Command Interface Definition (TID): TesLAlnterfaceDef.x.y.z.xsd

1 TesLA Command Definitigior yourDCA)TCDByourDCA.x.y.z.xml

TesLASupported Data Types

Paraneters and Responses as defined in this specification use XiMLdefinitions (schema) of these files use XML
Schema (XSDJt is expected that both Providers and Consumers will leverage available software libraries for XML
parsing. Instead of definirgur own set or subset of data types, TesLA will support the exi$fB@XML Schemhuilt-

in datatypesas illustrated below.
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Built-in Datatype Hierarchy

|all complex types

anySimpleType

|duratinn||dateTime||time||date||g¥earMnnth HgYear||gMDnthDay||gDayHgMDnth|

|boolean||base64Binar? HhexBinary||leat| |dnuble||anyURI||QName||NOTATION|

string

|nDrmalizedString

EEEEE] |nDnPDsitiveInteger Hlong”nonmegativelnteger
|language||Hame| |NMTOKEN| |negative1nteger Hint||unsignedLDng Hpositivelnteger
T
I
e Hane ||N'MTO.KEI\IS | |short | [unsignedint |
|IDREF | |ENTITY | [oyte |[unsignedshort |
T T

|IDRlEE‘S ||EI\ITIITIES |

Figure4: W3C builtin XML Schea data types

TesLA Extended Data Types

In order to simplify handling of rectangular tables with fixed column definitions, TesLACommandDefiyizaad also
RSTAYySa G(KS /2YLX SE 5FGFGeLIS aic¢cl of S¢& @ yConsumers thatin¥edio A F
validate or extract specific elements within the tablehe tTable definition is sedfxplanatory inFigureb. Providers

SHOULD use tTables for input and output of rectangular arrays -{frowltiesponseshat contain a fixed number of

columns of the same meaning per row). Consumers, who will need to handle any valid XML data structure in passing
parameters and parsing responses, MAY handle tTables as a special case.
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[ sttributes

B attributes

| name |

-—-tTable - | "wssssses
o = =2cing <sampleTable name="myTahle"=

<ColumnDef dataType="xs:string” width="12" name="myText"/>
<ColumnDef dataType="xs:int" width="0" name="mylnt"/>
<Row:=
<Cell=Hello</Cell=>
<Cell=1</Cell>
</Row>
<Row=
i <Cell=World</Cell>
{ <Cell>2</Cell=
</Row=
</sampleTable=

r-+ tdca:ColumnDef E— :
N Rttt Rt Rttt ;_'_
0=

: dataType |

Figureb: tTable Data Type Structur& Sample XML

Pre-defined Enumerations

Predefined values and/or lookup tables (to correlate text to values) are used in several locations in DCA files. Where
the values are part of the DCA schema, they are spdaifithin the relevant XSD files as enumerations within the
element or attribute definitioras illustrated below In the cases where the valugie used in many locationsannot be
pre-defined within the DCA schenfige. should be extensible between D@&fease}, or where additional information is
needed,the enumerations are defined in the XML document at
http://www.teslaalliance.org/standards/dca/teslaDCAEnums.xwitich isncorporated intothis specificatiorby

reference

<xsattribute name="supportClass" default="GA"=
: <x9annutatinn>
: i =xs:documentation>Commands may be included that are in various stages of
develnpment - and may never be fully supported. This could be alpha, beta, custom,
customer-specific, internal, deprecated or GA (for example). Consumers should ONLY
use GA commands unless otherwise arranged with Publisher and/or customer </
xs:documentation>
</xs:annotation=
<xs:simpleType>
<xs restriction base="xs:string"»
i =xsenumeration value="alpha"/=
<xs:enumeration value="beta"/>
<xs:enumeration value="GA"f>
<xs:enumeration value="deprecated"/>
«<xs-enumeration value="internal"/=
i =xs:enumeration value="custom"/>
<[xs:restriction=
</xssimpleType=
</xs:attribute>

Figure6: enumeration example supportClass attribute

Use of URIs, Base Path for Relative URIs

URIs are used in several locations in the TMD and TCD files to refer to othemfilemthbe on local file systems or on
remote systems and accessed via any method (scheme) supported within URIs as describ@d3@ the
Recommendatiomnd inRFC2396 Where relative URIs are specified, the location of the DCA file from which the URI
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was read should be considered the default Base Path (URL) as desciitigdli808 A Base PathMAY also be specified
using the dcaBasePath attribute of the TesLAModuleDefinition element in the TMD file.

DCA 1.0 requires that Consumers MUST support file URIs. All other URI types are optional and may not be supported
DCA Providers should be vegreful as Consumers may not be able to resolvefilestype URIs.

Use of XML Includes

Many parameters, responses or other elements within TCD files may be the same across multiple commands. In these
cases, the use of XML Inclusions is suggested paV8C Recommendatidio reduce redundant typing and improve
readability fragment inclusion exampje

DCA Help and Icon Files

DCAs MAY provideRls to Help and Icon files at multiglentextsensitivelocations in the TMD and TCD files. These

MAY be supplied by Providers and used by Consumers for improved usability and presentation, but their use is not
mandatory. Help files SHOULD be in HTMhdbdand Consumers SHOULD be capable of displaying these files, although
other formats MAY be used. Icon filddSTbe inICO, PNG or JR@mat no larger than 32x32 pixels and Consumers
SHOULD be capable of displaying these files.

Module Types

The folbwing Types of DCA Modules are defined for the purposegnizing Modules (Devices) and fadiiitg a

minimum set of common command#t also provides a mearier Consumers torgarize and presentunctionality. The
common command set is not designedcover all functionality, but only the most basic common capabilities. It is
anticipatedthat more sophisticated commands will be vendolL,JS OA T A O ® ¢KANR LI NIASa Yl
2 Té @ioyide@ DIJAsr native API$o their own conmand set(s)f desired. All TesLA Modules MUST be one of the
Typesdefined inhttp://www.teslaalliance.org/standards/dca/teslaDCAEnums.xml
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| dearmoduleTypes

= description List of TesLA pre-defined DCA Module Types

« dea:moduleType (12

= name = infolRI = description

1 PacketGeneratorfnalyzer hitpfwww tezlaalliance.org/ztandardz/dca/PacketGenerator A hardware and/or 2oftware device/program
that can be configured to transmit, receive
and analyze frames/packetz over a network
interface without maintaining application state
or user context.

UserSimulator hitp:#hwww teslaalliance.org/standards/dca/UserSimulator A hardware and/or software device/program
that can be configured to simulate and
analyze user interaction with an application
over a network interface, maintaining
application state and user context.

NetworkEmulator hitp:#heww teslaalliance. org/standards/dca/NetworkEmulator A hardware and/or =oftware device/program
that can be configured to emulate a network
(i.e. inject impairmentz, contrel bandwidth,

L]

[ %]

gic.)
4 Layer!Switch hitp:#hww w teslaalliance.org/standards/dca/Layer Switch
b |Layer2Switch hitp:#heww teslaalliance. org/standards/dcallayer2Switch
& Router hitp:/herww te=laalliance.org/ztandards/dca/Router
T TAT hitp:#hwww teslaalliance.org/standards/dca/TAT
8 TRS hitp:/herww teslaalliance.org/ztandards/dca/TRS
9 DataAnatyzer hitp:/heww te=laalliance.org/ztandards/dca/Datadnalyzer
10 DataMoniter hitp:/herww te=laalliance. org/ztandards/dca/DataMonitor
11 ReportGenerator hitp:/herww te=laalliance.org/ztandards/dca/ReportGenerator
12 Other hitp:#hwww teslaalliance.org/standards/dca/Other DCAs can be created for Devices that have

not been defined within TezLA, but only a
zmall =&t of universal standardized
commands will be available. Uzage wil

_ | depend on =ome vendor-specific knowledge

Figure7: Module Types (pehttp://www.teslaalliance.org/standards/dca/teslaDCAEnums.xml

[LIST OF MODULE TYMES BE EXPANDED AT ANY]TIME

What Should Be Included in a DCA

The DCA will genedltg exposea subsebf the capabilities of a Device. While it is impractical (and perhaps undesirable)
to exposeall of the capabilities of a Device at a granular Iduel a oneto-one mapping to the native vendor API)
adequate high level comman@&-OULDbe exposed to allow useful multiendor automation scripts to be created.

TesLA defines a minimal mandatory common command set (described TiCBeection), but it is expected that

Provides will support additional commands as determined by commastomer use cased/Vhile the set of mandatory
commands is smaly DCA that does not expose adequate functionaligway that makes their Devicaseful to third
parties would not be following the intent of the TesLA standauad would not be competite. TesLA does not enforce
usability but expects commercial considerations to drive usability and usefulness.

While a single DCA could be created that connects to and controls multiple D&@&$roviderare strongly
discouragedrom publishing DCASs this way. Combining muitievice functionality into a single DCA should be left to
Customers and Service Providers who are creating higher level libraries for internal use within specific Network Test
Harnesses Each DCA SHOULD control a single Ddvite 4 K2dz R 6S y20SR GKIFIG Ay (KA
that exposes functionality to other TesLA Modules.

TesLAcompatible Test Authoring Tools (TATs) will be able to create automated Tests that coordinate the activities of
multiple Modules fom multiple vendors. They will not, in general, be capable of creating intricate egyécific
configurations, though. It is more likely that venespecific tools will be used to create these configurations, and that
these configurations will be inked by the TAT.
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Customizing or Extending Command Sets

Third parties (other than the Device manufacturer) may create TesLA Command DefinitionNilBsF SNEy OA y 3 ¢
YIEGADBS 1t La @A actordimgstiNthelBindfnd Bpecifayaand pag them at any of th@MD-defined
Command File URIFhus, they can extend the command set without modifying any files installed by the Provider.

<l any number of locations for this DCA’s TCD files can be listed />
zcommandFileURI=file:/ Jcommands</commandFile URI=
zcommandFilelURI=file://server/share/commands</commandFile URI=

Figure8: TMD predefined TCD URIs

In order to direct the Consumer to process T that are NOT in locations specified by the TMD, a TCD file must be
placed at one of the TMidefined URIs that includes any number of includeCommandURI elements as shown in the
example below. This is convenient, for example, in a networked envirorwigere many workstations need to load

the same customized TCD fileBhird parties SHOULD NOT modify the TMD or Vepiastiided Command Files, but
instead should create their own TCD files and optionafigrtinclude CommandURIelements within those fils.

|<?.>;m| version="1.0" encoding="UTF-8"7>

<l This is an example of a TCD file that, if placed at any URI specified in the
i TesLAModules environment variable, will direct a Consumer to discover

=:td:ca:TesLACmnmandDeﬁnitiDn xminsxsi="http/fwww w3.org/2001/XMLSchema-instance”
xsi:schemalocation="http://www TesLAAlliance.org/stds/dca TesLACommandDefinition xsd”
x¥mins:tdca="http:/fwww TesLAAlliance org/stds/dca” =

=tdcacincludeCommandURI=file2//myServer/myTCDFiles<tdca:includeCommandURI=
=ftdca:TesLACommandDefinition=

Figure9: Example of a TCD file that can be placed at any TpBcified URI to include another location

Vendor (proprietary) Extensions
Many elements in this specification contairclild element namedrendorExtensions . Thisoptional element may
contain any number of attributes or elements of any tydeis provides:

1 A means of maintaining proprietary support for features that TesLA mechanisms are netitedl for

1 A means of exposing functionality per vendmecific intefaces that go beyond what is mandated by the TesLA
standards
1 A migration path toward TesLA support (by allowing legacy elements from proprietary implementations)

Consumer applications and Modules shoigidorevendorExtensions EXCEPT:
1 If the Consumevendoris also the Providerendor

9 If there is prior agreement between the supplier of the Consumer and the supplier of the Provider (for
example, if custom modifications were made to a DCA for a specific customers)
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Figurel0: Consumers should gnore vendorExtensions unless you have agreed to usage with the Provider
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The TesLA Module Definition (TMD) File

TheTMDis an XML file complying with the schema definedesLAModuleDefinition.xsthd whose individual

elements and attributes are defined in detailtie TesLAModuleDefinition documentatiotit provides high level
information aboutthe Moduleandthe information required to discovehe details of Modulecapabilities and

operation Forextensibilityand maintainability, command definitions are not embedded inTesLA Modul®efinition
but are in Command Files at the URIs listed inTthd, Every DCA MUST have an associated TMD file. The TMD file
name MUST include the version number of the TMD, which MUST match the DCAversion attribute in the TIMP file.
TMDSHOULMOTbe modifiedby users modification of the TMD is not needéal extend or customiz®evice
capabilities

[ attributes

DCAid
DCAversion
moduleType

devicellersion-min

vendorlD

TesLAModuleDefinition E]—

Figurell: TMD Schemahitp://www.tes laalliance.org/standards/dca/TesLAModuleDefinition.0.9.3.xsd
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|<'?.>;m| version="1.0" encoding="UTF-8"7>
<TesLAModuleDefinition
xsi:noNamespaceSchemalocation="TesLAModuleDefinition.0.9.3 xsd"
wmins:xsi="http:/fww. w3 org/ 2001 XMLSchema-instance”
x¥mins:dca="http:/fwww teslaalliance.org/standards/dca”
displayMame="IxExplorer DCA"

description="TesLA DCA Driver for [xia lxExplorer”
moduleType="PacketGeneratorAnalyzer”

vendorlD="Ixia"
DCAId="http:/fwww ixiacom com/tesla/dcalixexplorer”
DCAversion="1.0"

deviceVersion-min="3.2"

iconURI="file:/#/_{IxExplorer png”
helpURI="file:///_(help/lxExplorerDCARelp htm!” =

<l any number of locations for this DCAs TCD files can be listed /—=
<commandFileUR=file:/ff /commands</commandFileURI=
<commandFileURI=file:/fserver/share/commands</commandFile URI=

<vendarExtensions>

| <l any attributes and/or elements a vendor wants can go here for
proprietary use /—»

<fvendorExtensions:

<(TesLAModuleDefinition=

Figurel2: TMD Examplehitp://www.teslaalliance.org/standards/dca/TMDSample.0.9.3.xml

Versioning & Compatibility

There are two relevant versions for each DCA:
1. Theversion of the DCA
2. The versiomangeof the Device it supports

A new DCA version may be released without a new Device version and vice versa. New commands or parameters cal
exposed with no change in the underlying functionality of the supported Device. Similarly, a Device version may be
changed, but an earlier D@An still be used without exposing new functionality.

While itmight be possible for a Consumer to load multiplesiens of the same DGa#ithin a single Tesit would be
more commorto only use the latest version available. TesLA mandates that backward compatibility MUST be
maintained by all Tesk@ompliant Devices and DCAs. So, for example:

1 A new DCA release MURIN Tests written with prior versions of the same DCA

1 A new release of a Device MUST run Tests written with prior versions of supported DCAs
In practice, what this implies is thpteviously defined parameter and response elements should not be removed or
have their meaning altered and that the underlying function must operate properly even if a new parameter is omitted
It also implies that the underlying device control libraries must continue to sugbder DCA commands indefinitely.

z

In the rare eventhat breaking compatibility with a previously defined command is unavoidable,S & RS LINB O
supportClas$1USThe used for at least one release aaditility andor procedureSHOULDe provided to translate or
adapt existing Test® the replacement Comand

Consumer and Providers MUST ignore any XML elements or attributes that they do not understand.
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<tdca:command name="stanSession”

P0 b D1 displayName="startSession”
helpURI="file://_fhelpFiles/Session.html”
supportClass="GA">

<I— all XML generated per the following XSD specs is returned from the bound procedureCall as a string —»
<tdcarresponseXSD=

<I-- all XML generated per the following XSD specs is passed to procMame as the parameters argument —>
<tdcaparameters>

<tdcaalias=open<ftdca:alias=

<tdca:alias=>start</tdca:alias»

<tdca:alias>connect</tdca:alias=

<tdcakeyword>session</tdcakeyword=

<tdcakeyword=connect</tdcakeyword>

<ftdca:command=

- tdca:command

= name ztartSe=zzion

= displayName startSes=ion

= helpURI file:#! /helpFiles/Session. html

" supporiClass (/3

{ Comment alpha ted per the following XSD specs is returned from the bound

beta = a =tring
> tdca:responseXSlcustom
{-- Comment deprecated t=d per the following XSD specs is passed to procMame as the
ument

> tdca:parameters |internal
= tdcaalias (2

| > tdcarkeyword (2

Figurel3: Command supportClassttribute and enumerated values in an XML editor

Design- and Run-time Version Checking

DCA ad supported Device version information is provided in 1D files This information is important at rutime,
as a Test may be run in a different environmentrtitavas created and tested irfThe DCA MUST verify that the Device
or Server to which itannects is between the deviceVersionin and deviceVersiomax (if specified in the TMD).

| <TesLAModuleDefinition
xsi:noMamespaceSchemalocation="TesLAModuleDefinition.xsd"
xminsxsi="httpfwww w3.org/2001/XMLSchema-instance”
xmins:dca="http:/fwww teslaalliance_org/standards/dca”
displayMame="1xExplorer DCA"

description="TesLA DCA Driver for Ixia [xExplorer”
moduleType="PacketGeneratorAnalyzer”
vendorlD="lxia"
DCAid="http:/www.ixiacom.com/tesla/dcalixexplorer”
DCAversion="1.0"
deviceVersion-min="3.2"
iconURI="file:/MlxExplarer png"
helpURI="file://IxExplorerDCAhelp html" =

Figurel4: Device VersioiCompatibility specification in the TMD file

TesLA versiondUST bespecified as [f.b].c] where a, bandc are ay positive integer If .b and .c sulversions are
absent, they MUST be interpreted as O (zeid@rsion numbers are compared from ledi-right, with the leftmost
integer being the most significant and the rightmost integer being least signifigdihere minimum and maximum
supported versions are specified, they should be interpreted according to the version scheme &hisveersioning
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scheme does NOT apply to underlying vensioecific components (such as Device Version), which are interpreted by
the Vendor according to their own scheme.

TesLA Command Definition (TCD) Files

The TesLA Command Definition (TCD) File is an XML file complying with the schestg&ommandDefinition.xadd
whose individual elements and attributes are defined in detailésLAComnmalDefinition documentation All TesLA
Command Definitiogs at any of the URIs listed in the Module Definitdb STbe processegdbut it is up to the Consumer
to determine which Commands are exposed or invokeachresLA Command Detioin (TCD) filalefines one or more
commands including naming, parameters, help files and binding/execution information (see details below).

The Session
Commands are executed within the context of a imgd communication channel anidteraction with a @vicecalled
0KS a{aSa®ikSye ONBIFGAy3a + ¢Sads Fd tSFrad 2yS a{ $heairzys

Consumer maintainanystate associated with a SessioAll Commands executda this Devicare associated withhis
single &ssion. Sessions are created with @eencommand, which MUST be the first command executed with a
Device. When all Commands are completed for a Device within a Test, the Close Cdvtingaliineg used to terminate

the Session and release the Device Reggsufar use with another Tes®ll variables that are passed between the
Consumer and Providerapersistent within the Session and MAY be reused by other Commands within the session.

Command File Structure

Command files MUST adhere to the structure defimn theTesLACommandDefinition.0.9.3.xskhe basic structure is
illustrated below. Detailed documentation of each Element and Attribute may be fouriteat AModuleDefinition
documentation
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tdca:binding
——]

TesLACommandDefinition E'_E)E'_-

-_' i Jﬁ |
i semmandro T
vohy Iy

K
.
Lo

----------------------------------

Figurel5: TCDHigh Levebchema

Note the following abovéeach is described in more detail in the sections below)

 commands may be standalone or put inttommandGroups
1 commandGroups may be nested arbitrarily deep

1 all supported bindings are defideas children to the root element and referenced witpiocedureCall
elements

9 adefaultprocedureCall element may be defined as a child to the root element; this is only used if there is a
singleprocedureCall per binding, otherwise there should bgeoc edureCall percommand

1 acommandmay have multiple chilgrocedureCall elements for different languages or methods. It is up to
the Consumer to identify and select the prefermmgpportedbinding.

Command Classification & Mandatory Commands

Each commanidnplemented in a DCéanbe classified as:

1 DCACommon: all Devices any TypeMUST support these Commands with their corresponding Parameters as
described in this specification.

1 DeviceTypeCommon: all Devices of the defined Type MUST support these Caisméih their corresponding
Parameters as described in this specification.
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91 DeviceSpecifieSupported: these optional Commands are defined byRheviderand are intended for external
use. They will have aupportClass | GG NA 6 dziS 2F aDéméntAy GKS O2YYIl YR

1 Qualified Support: commarsanay be included at the discretion of tiroviderthat are for internal use, for
specific customers or are in prelease form. TheupportClass  attribute of the command element is used
to describe the Support level.

Each DCA MUST have a command that corresponds to the exact nhame of the commands listed in tHisXAHlkes
may call vendospecific APIs that have different names but serve the intended purpose.

Command Classification Description

Close DCACommon Terminates a Device Sessidreeing all
reserved resources

LoadConfiguration

Save&onfiguration DeviceTypeCommon: Saves an applicatiespecific configuration
PacketGenerator file to the URI provided.

UserEmulator
Others that support external
configuration files

GetDevicelnformation DCACommon Provides versio, type, ID and other
information about a Device[TBC: LIST OF
MANDATORY AND OPTIONAL
INFORMATION/STATUS ITEMS]

TransmitStart DeviceTypeCommon:
PacketGenerator

UserEmulator

TransmitStop

GetResources [this needs to be specified by

ListGeneratedFiles

OTHER DEVITEPEPECIFIC DeviceTypeCommon: [NEED INPUFROM OTHER DEVICE ANI
COMMANDS TAT VENDORS]

7 October 2009 TesLA DCA Specification Page20of 28




Bindings & Procedure Calls

Each binding will have its own specification to allow additional bindings without modifying this specification. Each
Binding Specification will define the required XML elements and attribrgquired in thebinding Extensions and
procedureCall elements. The paragraphs below describe how bindings are used but are not intended to fully define
the binding.

A Bindingand Procedure Call togethéescribe how a command is invoked from a spepifolgramming environment.

This environment includesither the programming oscripting language used atige method used from in that

language. Some possible bindings include:

9 TCL Packagel&calProcedureCall

M TCL Remote Procedure Call

1 XMLRPC

1 SOAP

1T .NET
TesLA DCA Commands are able to support multiple Bindings and multiple Methods per Binding. At least one Binding
element MUST be included under tlhies LACommandDefinition = Element. TherocedureCall needed to
implement a Command for each supported BindilldST be provided. In the simplest case, where all Commands
within a TCD file use the sarhinding and procedureCall | the singleBinding andprocedureCall may be
defined as child elements of theesLACommandDefinition  element. Where there is a singBn ding , but
multiple procedureCalls , aprocedureCall element MUST be included under eadcbmmandhat does not use
the default defined within the&fesLACommandDefinition . Where there are multiple Bindings, evé&gmmand

MUST have procedureCall Elementthat referenceseach supportedinding
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| |

| |
|

. |

| |

| |

|

|

|

|

|

|_|::.= C'ZE'E:F T ﬂ

| 1 | Default procedureCatj only used if

| /‘/ single binding and no
procedureCall defined within

_________ command element

I: e
F -t prodedureCan Bl = )

TesLACommandDefinition [ﬂ—@—

Figurel6: bindings and defaulprocedureCall ~ for eachbinding

CommandspecificprocedureCalg,
used when default under
TesLACommandDefinition cannot

be used or when there amaultiple

bindings

Figurel?: binding - or commandspecificprocedureCall

All supported DCA commands MUST provide a T@ding that complies with th&XXXspecification ¢xamples in this
document prior to the release of the XXX specification contain assumptions about TCL Binding implemem&tion)
Commands MAY support additional bindings (such as .NET or XMLRPC)nétbdlks used to invoke commands vary
significantly from one language and remote access protocol to another, this specification does not attempti&dipee
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a method of describing all possible bindings. Instead, ANY XML Schema elements and attribbesdazy to the
binding and procedureCall elements and their usage is described in an addiéferehcedspecification.

[should operating system/platforms supported by a binding be part of TCD file outside of XML defined by the binding
spec?]

TCL Binding Notes (to author of TCL Binding Spec)
9 Describe prerequisites (TCL client installation)

91 Fully define (using XSD) the content of the binding and procedureCall elements within the
TesLACommandDefinition

9 Describe shell version requirements
9 Describe passingf parameters (as XML string) and response (as XML string return value)
1 Describe calling convention
0 Use of XPATHelative to command elementpr specifying parameters for procedure call
1 Platformspecific issues
9 Sample suggestingow this might work andise of XPATH notation twnstructAPI call:

<l- BINDING 1S DEFINED IN THE TCL BINDING SPEC (THIS IS PRE-SPEC)
Call p |0:IJan|u is name of TCL | rocedure ts :all and

! procedure
{ para
{ procedureCall closest ts command function shuul d be used; p |s:c_'u|“,all outside command block is default. —=

<tdcazhinding bindinglD="http://www teslaalliance.org/standards/dcalbindings/tcl/”

version="1.0.2"

language="TCL"

displayMame="TCL Package"

bindingSpec="http:/fww teslaalliance org/standards/dca/bindings/tcl/DCATcIBinding.html"=

<tdea:hindingExtensions xmins:btcl="httpz//www.teslaalliance.org/standards/dca/bindings/tcl/=

! «btcltclBinding sourceFile="file:// /CommandProcedures/ixexplorerDCAProcs.tel” shellFile="wish80" minShellVersion="8.0">
i </btcltclBinding>

<ftdca:bindingExtensions>

</tdcahinding=

<tdca:procedureCall bindinglD="http:/fwww_TesLAAlliance.org/stds/bindings/tcl”
¢ callMethod="tcIProc"
procMame=":tesLA - XMLAPI"
i paramSequence="@name parameters/™>
ﬁ_Ftdca:procedLlreCall>|
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Command Groups and Command Definitions

Each exposed command is described aommandelement, the structure of which is illustrated Figurel8: command
element

B attributes

version

| —
0.= tdca:procedureCallType (extension

|

| [E attributes
|
|

ety

.........................

Figurel8 commandelementschema

command elements may be logically grouped irtommandGroups, the structure of which is illustrated Figurel9:
commandGroup. commandGroups may contain bottommands and additionat ommandGroups, which may be
nested arbitrarily deep.
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| tdca:commandGroup

| E attributes
|

Figure1l9: commandGroup element schema

In addition tocommandGroupa = (G KS {1 S@g2NR St Saolyfdnd to allow dNBrigivariR SuRbefiof ¢ (
alternative groupings, fiérs or searches.

=tdca:command name="startSession" displayMame="stantSession" helpURI="file://./helpFiles/Session.htm!" supportClass="GA"»
=tdca:keyword»session</ftdca:keyword=
=tdca:keyword>connect</tdca:keyword=

Figure20: Example otommandkeywords (tags)

Command Parameters & Responses

Thebasic DCA model is based on a requesponse modelTheConsumemakes a request to thBrovider The
Providerperforms the reguest and produces a responséhe request identifies a command and provides a set of
parameters for that commandAll parameters and responses MUST be passed to and from DCA commands as XML
documents. The structure of those XML documents is defindteifesLA Command Interface (TCI) file that MUST be
LINE GARSR gA0GK SI OK / 2YY!l JH coatedSodthistirtetaitionisyshownfiguedl. ¢ / 5 T A f
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TesLA-compatible
Device

Figure21: XML Parameter and ResponBassing to DCA API

Both the parameters and responses (return parameters) for commands can become quite complex. Instead of creating
TesLAdefined elements and attributes to describe them, TesLA will use XML Schema itself to describe pamameters
respongswithin the TClfile referenced by thénterface ~ XSDattribute of the Commandelement

The structure of th& Cffile is illustrated belowin Figure22. Note that sincghe TCI filas itself an XSD file, we cannot
use the XShle illustrated below to validate it (XSD cannot be used to validate XSD). The interfaceXSD is constructed
and used as follows:

T

An interfaceXSD fiRIUST bereated for each command. It SHOULD be named commandName.x.y.z.xsd, but,
as it is referenced byRI inside of the TCD file, it may be located and named arbitrarily.

The interfaceXSD file MUST have a CommandInterface root element as shown.

The interfaceXSD file MUST have a Parameters element as shown. This is the root element of the Parameters
XML daument that MUST be passed into each DCA Command.

There MAY be any number of parameters defined using standard XML Schema (XSD). Each of these paramet
may contain any number of elements and attributes.

The interfaceXSD file MUST have a Response®pteam shown. This is the root element of the Responses XML
document that MUST be passed back to the Consumer.

The Responses element MUST contaicGode(TesLA Completion Code) attribwee shown.

7 October 2009 TesLA DCA Specification Page26 of 28



1 There MAY be any number of additional response elemeefisied using standard XML Schema (XSD). Each of
these elements may contain any number of elements and attributes.

Figure22: TesLA Command Interfa¢&Cl)Definition Structure

Accordingly, both th@arameters andresponse s elements, which are the root elements of the parameter and
response XML documents respectivéigiye child elements to contain XSD (XML Schema) text that ceatajirvalid
elements and attributes that comply with XML Schertidas up to the Consumer to cotleor create and format ALL of
the XML described by ALL of thlementswithin the parameters  element. ThalisplayName andhelpURI
attributes for eachparameter are for Consumer consumption and serve no purpose to the API.

The parameters are passed@sXML document that conforms to the XSD specified infi@dor that command.The
response is another XML document that returns information fromRhaviderto the Consumethat is appropriate to

that command-- and that response must conform to the X§i2afied in theTQ describing responses for that

command. This all works well and provides a lot of latitude to the DCA designer to hacdlaplex and weltlefined
requests and responsed.he more specific the XSD is for the request and responsbgtier the Consumercan do in
presenting this information to théJser. Providers and Consumers MUST ignore any XML elements or attributes that are
not understood.
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