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Overview: Provider s, Consumers & Drivers

The Tst Lab Automation Alliance (Test &vww.teslaalliance.orpis a multivendor organization that creates standards

to facilitate interoperation of the hardware and software used in network test labs. This docwefinés a model that
allows hardware vendors, software manufacturers, third parties and end uBassifles) toexpo® standadized

interfaces so that other applications andraponents(Consumersyvithin a Network Test Harness may access their
capabilities at runtime 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 hdwrovides expose theicapabilitesthrough an XML-basedDevice Control Adapter (DCA)

and how Consumemdiscover and use those services. For an overview of the different types of TesLA Modules and how
they interact, sedttp://teslaalliance.pbworks.com/BiictureMeeting-Notes

TesLA Consumpr Module [ App
(i.e. Test Aufhoring Tool)

- =S

” LN
r L Y r
TesLA | 4 TesLA
Module | | Medule
| (Driver) | # {Diriver)
N —d

TesLA-compatible
Software | Service

TesLA-compatible  TesLA-compatible
Device Device

Figurel: Consumers and Providers
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Objectives
The following is a summary of the high level objectives for the DCA driver model:

¢ Provide arextensible means forendors to publish a wide range @ksLAcompatibleModules

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

e Provide a means for Customers and/or service provitiecsistomize and extend the library of Modules
available to TesLA Consuraer

o Provide a means of installing new versions of Modules in a customized environment without overwriting
customizations

¢ Allow for Commands that are common across Modules of all Types

¢ Allow for Commands that are common across Modules of a specific Type

¢ Allow for Commands that are unique to a Module vendor

e 1 ff2¢ F2NI RAFFSNBYOGAFIGA2Y 0SG6SSy @GSYR2NEQ AYLX SY
e Allow operation on multiple popular platforms

¢ Faciliate integration withmultiple popular programming and scripting languages

Conventions used in this Document

e |tems requiring discussion or resolution are highlighted in yelftvese are being left in the document during
final review to provide background and context to some of the decisions made]

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

e Capitalized termare defined in this document or in
http://teslaalliance.pbwiki.com/f/TesLACommonArchitectureRoadmap.pdf

¢ XML and XSD diagrams were created from source XML docuaratitcorporated into this specification using
Altova XMLSpyersion 2009spl
In many standards track documents several words are used to signify the requirements in the specifidatss.
words are capitalizedThe key words "MUST", "MUST NOT", "REQUIRERLLSHSHALL NOT", "SHOULD", "SHOULD
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 $ not compliant if it fails to 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 thaatisfies all the MUST requirements but not all the SHOULD requirements for its
protocols is said to be "conditionally compliant.”
e MUST This word, or the terms "REQUIRED" or "SHALL", mean that the definition is an absolute requirement of
the specification.
e MUST NOTThis phrase, or the phrase "SHALL NOT", mean that the definition is an absolute prohibition of the
specification.
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e SHOULDrhis word, or the adjective "RECOMMENDED", mean that there may exist valid reasons in particular
circumstancs to ignore a particular item, but the full implications must be understood and carefully weighed
before choosing a different course.

e SHOULD NOThis phrase, or the phrase "NOT RECOMMENDED" mean that there may exist valid reasons in
particular circumstanes when the particular behavior is acceptable or even useful, but the full implications
should be understood and the case carefully weighed before implementing any behavior described with this
label.

¢ MAY. This word or the adjective "optional" means thaig item is truly optional. One vendor may choose 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 osoftware Provider of services that can be exposed 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.
Consimer The Module that uses a service via a DCA.
Test A sequence of DCA commands and the logic that combines them.

The DCA Driver Model

A Device Control AdapteDCA is composed of a combination of configuration and executable files as illustrated in
Figure2: TesLAD ¢ 23S0 KSNETeSLEESHS OSNIS M RZS NibraatibléCorsuwnsyARplicatdrs [ !
and other Modulesjo access the capabilities of the associardvides at runtime without prior designtime
knowledgeor integrationon a Devicéby-Device basis

[NOTE: this procedure may be very similar to what is used for Moeiule typessuch as TATs and TRSg should
consider generalizatioof the TMD for Module definition and diseery and the TCD for exposing functionatifyALL
MODULE TYPES (since any Module may expose functionality idikeDf@ghion) For example, while a TRS is not a
Device petse, it could be discovered using the same method described here and expeateratfity in the same way as
well.]
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TesLA Consumer Module / App
(i.e. Test Authoring Tool)
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Procedure
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(bindings)

Module
Icon Files

Help Files

Figure2: TesLADCA Driver Files

Installation & Initialization Procedure
The following procedurtUSTbe usedat the time a Tesl-8ompatible Consumdbpads as part of its initialization. Files
MAYbe reprocessedipondetection ofchanges at ruime (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@®nsumewor ProviderModule MUST looKor the Environment Variablen the
installation targetmachinenamed TesLAModules that specifesone or more semcolon delimitedURIgfor locations
of ProviderTesLA Module DefinitiofTMD) files. If missingthe locations)MUSTbe prompted for andhe Environment
variable sein a persistent wayFor Consumersdviodule Definitions at these UR4sd all sukdirectoriesMAY be loaded
at this discretion of the Consumére. the Consumer is not obligated to exposeratalledModules) ForProvides,
TesLA Module DefinitianMUST be installed at one of these légas, an existing or new stdirectory of one of these
locations or a new location that MUST be appended to the curfest AModules environment variable[ISSUE:
HOW DO WE LIMIT LENGTH OF ENV VAR/LOCATIONS?]

Command LoadingTheTMDcontains URI(s) at wthh TesLA Command Definitio(if CDs)or the Module can be found.
The ConsumeBHOULProcess all such files, including files at locations included by referesicg
includeCommandURI elementithin Command Fileat the TMDspecified URlas described in th€ustomizing and
Extending Commandsection below
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AWWINDOW

D:“>set TeszsLAModules
TesLAModules="file: /s c:/TesLA-MHodules;file: r/myserver-sharename-TesLA/Modules"

= _} | | IZiModulel Command Files support
= | 0 Il f i
3 Vadde: Gt = 5 Tes v A)| Cocommanrocedes - [prteslo sl ey
= Commands ICiModule3 - i s ot
= - = [ Module1 Commandsetl.hcd standard locations specified in
[C2) CommandProcedures Module1. tmd 0D Commandset2.tcd ModuleDefinition. XML
L2 HelpFiles Module2. tmd 3 CommandProcedures myCustomCommands. ted
=) Module2 ModuleS.tmd £ HelpFiles =] TesLAMandataryCommands-Trafficgen, ted
) Module3 £ Module2
() Module3
NOTE: all folders are
referenced by URI(s) and do
not have to be in single
hierarchy in one location
=l | ) TesLAModules A MCDmmandl.hd
= () Module1 || Command2.dll
=l |[Z) Commands Commandz.ﬂjc
=) conmanderocedures S m SELMITIS
|2 HelpFiles
D Module2 Multiple bindings can define
(2 Module3 multiple CommandProcedures
for different languages and
platforms.

Figure3: Module Definitions & Related Files

Use of XML

The structures of the TesLA Module Definition dirsLACommandDefinitionHles are described using3C XML
Schema Definition Language (XSD) A DCATesLA Module DefinitimMUSTuse XMLper theschema defined in
TesLAModuleDefinitiarsdand TesLACommandDefinitiotsdand comply with theAV3C XML 1.8pecifications While

it is RECOMMENDED tl@aansumersise 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 conflictaigithg and raising

multiple vocabularies. XML Schema is used to create a vocabulary for an XML instance, and uses namespaces heavily. Tt
having a sound grasp of the namespace concept is essential for understanding XML Schema and instance vardition ov
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 use hamespaces. Rather, the namespace is intended to serve as a virtual "container" for
vocabubry and undisplayed content that can be shared in the Internet space. In the Internet space URLSs are& unique

hence you would usually choose to use URLSs to uniquely identify namespaces. Typing the namespace URL in a browser
doesn't mean it would show all ghelements and attributes in that namespace; it's just a conc]ept.

In order to avoid the needentralized name assignmedtiring the independent development of TesLA Modudgs

multiple vendors each Module MUST provide a unigue namespace that maiadependent of the Alliance. It will be

up to theProviderto avoid name collisions within that namespace. In addition to the Medpézific namespaces, the
Alliance will maintain namespaces for common elements between Modules and specific types of Mdwreshe
standards require themProvides SHOULD post documentation on the relevant Module at the URI used to define each
namespace.

! 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
declae namespaces at the Module level.

Namespace Description

http://www.teslaalliance.org/standards/dca/ | Top level namespace for all TedbBAstandards compliant document
and APIs All commorelements across all TesLA Modules must hay
unique names within this domain.

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

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

TesLASupported Data Types

Parameters and Responses as defined in this specification use Xisexdected that both Providers and Consumers
will leverage available software libraries for XML parsing. Instead of defining our own set or subset of data types, Tesl
will support the existingV3CXML Schembuilt-in datatypesas illustrated below.
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Built-in Datatype Hierarchy

anyIimpleType

|all complex types

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

|bDDlean¢|base64Binary ”hexBinary||fant| |d0uble||anyURI||QName||NOTATION|

string

|nDrmalizedString

EEEEE] |nDnPDsitiveInteger Hlang”nanﬂegativelnteger

|language||Name| |NMTOKEN| |negativeInteger Hint||unsignedLDng Hpnsitivelnteger
T

(e mame ||I-]'I\'1T0lKEI\IS | [short | [unsignedInt |

|TDREF | [ENTITY| [byte | [unsignedshort |
T T

|IDR'EFS ||EI\ITIITIES |

Figured: W3C builtin XML Schema data types

[Do we supportll/some ofW3C builtin datatypesor choose TCL/oth&rPer discussion 4/16/09, as XML libraries support all
types defined in the standard and most are trivial derivatives of basic types, limiting TesLA to some subseingy fiewidhe XML
standard will likely create more issues than are justified by aghyatéon in effort. In additionye should endeavor to leverage as
many existing, accepted standards as possible instead of creating new ones.

Pre-defined Enumerations

Pre-defined 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 specified within the relevant XSD files as enumerations within the
element or attributedefinition as illustrated below In the cases where the valuesnnot be predefined within the DCA
schema(such as the XML used to pass parameters or responses between the DCA provider and cooswinerg,
additional information is neededhe enumerations are defined in the XML document at
http://www.teslaalliance.org/standards/dca/teslaDCAEnums.xwitich isncorporated intothis specificatiorby

reference [TODOREVIEW/FINALIZE ENUMS WITH COMMITTEE]
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<xs:attribute name="supportClass"” default="GA">
| | <xs-annotation>
i 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"=
! <xs:enumeration value="alpha"/>
<xsenumeration value="bata"/>
<xs:enumeration value="GA"f>
i =xs:enumeration value="deprecated"/>
i =xs:enumeration value="internal"/=
i =xs-enumeration value="custom"/=
<’xs restriction=
<fxs:simpleType=
</xs:attnbute>

Figure5: 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 other files that may be on local file systems or ¢
remote systems and accessed via any method (scheme) supported within URIs as describ&d3i@ the
Recommendatiomnd inRFC2396 Where relative URIs are specified, the location of the DCA file from which the URI
was read should be considered the default Base Path (URL) aibddsnRFC1808 A Base Path MAY also be specified
using the dcaBasePath attribute of the TesLAModuleDefinition element in the TMD file.

DCA 1.0 requires that Consumers MUST support file URIghe&kIlURI types are optional and may not be supported, so
DCA Providers should be very careful as Consumers may not be able to reseile-type URIs.

[should basePath be allowed in each Command? Other locatt@&NOW ONLY AT MODULE [EVEL

Use of ML 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 patVg@ Recommendatiadio reduce redundant typing and improve
readability fragment inclusion exampje

DCA Help and Icon Files

DCAs MAY provide URIs to Help and Icon files at muttiplextsensitivelocatiors 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 HTML format and Consumers SHOULD be capable of displaying thlesegiies, a
other formats MAY be used. Icon files SHOULD be in ICO or PNG format no larger than 32x32 pixels and Consumers
SHOULD be capable of displaying these files, although other formats MAY be used.

Module Types

The following Types of DCA Modules agéirted for the purpose obrganizing Modules (Devices) and fadilitg a

minimum set of common commandst also provides a mearier Consumers torgarnze and presentunctionality. The
common command set is not designed to cover all functionality oyt the most basic common capabilities. It is
anticipatedthat more sophisticated commands will be vendolLJS OA T A O @ ¢ KANR LI NIGASEA Yl
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2 F¢  @oyidea DIDAer native APIso their own command set(s) desired. All TésA Modules MUST be one of the
Typesdefined inhttp://www.teslaalliance.org/standards/dca/teslaDCAEnums.xml

4 dea:moduleTypes

= description |List of TesLA pre-defined DCA Module Types

4 dea:moduleType (12

= name = infolRI = description

1 |PacketGeneratorAnahlyzer hitphwww tezlaaliance. orgistandards/dca/PacketGenerator A hardware and/or software device/program
that can be configured to transmit, receive
and analyze frames/packets over a network
interface without maintaining application state
or user context.

2 UserSimulator http:ifeewew tezlaalliance.org/ztandards/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.

3 MNetworkEmulator http:ihw wew tezlaalliance.org/ztandards/dca/NetworkEmulator A hardware and/or software device/program
that can be configured to emulate a network
{i.e. inject impairments, control bandwidth,

etc.)
4 Layer1Switch http:ifeeww tezlaalliance org/ztandards/dcal/Layer Switch
5 Layer2Switch http:ihwewew tezlaalliance.orgiztandards/dca/Layer2Switch
& Router hitp:ihwww teslaalliance. orgistandards/dca/Router
7 TAT http:iheewew tezlaalliance. orgiztandards/dca/TAT
& TRS hitp.ihwww teslaalliance.orgistandards/dca/TRS
9 Datafnatyzer http:ifewrw tezlaalliance. orgietandards/dca/Datasdinalyzer
10 DataMonitor http:ihwewew tezlaalliance.orgiztandards/dca/DataMonitor
11 ReporiGenerator hitp.ihwww teslaalliance. orgiztandards/dca/ReportGenerator
12 Other http:ifeewewe teslaalliance. orgiztandards/dca/Other DCAs can be created for Devices that have

not been defined within TesLA, but only a
small =t of univer=al standardized
commands will b2 available. Uzage wil
depend on =ome vendor-zpecific knowledge

Figure6: Module Types (pehttp://www.teslaalliance.org/standards/dca/teslaDCAEnums.xml

[TBC: REVIEW/FINALIZE LIST OF MODULE TYPES WITH COMMITTEE]

What Should Be Included in a DCA

The DCA will generally expassubsebf 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 commands should be exposed to allow usefulwewitior automation scripts to be created. TesLA
defines a minimal mandatory common command set (described iff @Bsection), but it is expected thd&rovides will
support additionacommands as determined by common customer use cases. A DCA that does not expose adequate
functionality inaway that makes their Deviceseful to third parties would not be following the intent of the TesLA
standards. TesLA does not enforce usabilitydxptects commercial considerations to drive usability and usefulness.
While a single DCA could be created that connects to and controls multiple Devices, this is strongly discouraged. Eaclt
DCA SHOULD control a single Devicshould be noted thatintha O2y G SEGE | 45S@A 0S¢ A&
functionality to other TesLA Modules.

TesLAcompatible Test Authoring Tools (TATSs) will be able to create automated Tests that coordinate the activities of
multiple Modules from multiple vendors. They widit, in general, be capable of creating intricate dexgpecific
configurations, though. It is more likely that veneipecific tools will be used to create these configurations, and that
these configurations will be invoked by the TAT.
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Customizing or Extending Command Sets

Third parties (other than the Device manufacturer) may create TesLA Command DefinitionNilBst SNEy OA y 3
YIEGADBS 1t La @A actordimgsiNthel BindfndBpeaifmyaand magedhem at any of tHEMD-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 /=
<commandFileURI=file/ feormmands</commandFilelJRI=
zcommandFileURI=file//server/share/commands</commandFileURI=

Figure7: TMD predefined TCD URIs

In order to direct the Consumer to process TCD files that are NOT in Iecafieaified 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 environment where many workstatiorts loset

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

|<'.?:f;m| version="1.0" encoding="UTF-§"%>

<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
: additional commands at the includeCommandURI location(s) below —>

::td:|:a:TesLACnmmandDeﬂnitinn xmlins:xsi="http:hwaww w3 org/2001/XMLSchema-instance”
wsizschemalocation="http:/fwww TesLAAlliance org/stds/dca TesLACommandDefinition_xsd”
x¥minsidca="http:/fwww TesLAAlliance. org/stds/dca” =

=tdca:includeCommandURI=file:/mySerer/myTCDFiles</tdcazincludeCommandURI=
<tdca:TesLACommandDefinition:

Figure8: Example of a TCD file that can be placed at any TpPcified URI to include another location

Vendor (proprietary) Extensions
Many elements in this specification contairlsld element nameds/endorExtensions . This optional element may
contain any number of attributes or elements of any tyfehis provides:

e A means of maintaining proprietary support for features that TesLA mechanisms are nretitedl for

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

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

o 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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Figure9: Consumers shouldgnore vendorExtensions unless you have agreed to usage with the Provider

12 July 2009 TesLA DCA Specification Pagel4 of 29



The TesLA Module Definition (TMD) File

TheTMDis an XML file complying with the schema defined in
http://www.teslaalliance.org/standards/dca/TesLAModuleDefinition.eswl whose individual elements and attributes
are defined in detail itttp://www.teslaalliance.org/standards/dca/AutoDocs/TMDAutoDoc.htni provides high level
information aboutthe Moduleandthe information required to discovehe details of Modulecapabilities and
operation Forextensibilityand maintainability, comand definitions are not embedded in tiesLA Module Definition
but are in Command Files at the URIs listed inTtht, TheTMDSHOULMDMOTbe modifiedby users modification of
the TMD is not needetb extend or customiz®evice capabilities

B sttributes
DCAversion

_____________________

——————————

TesLAModuleDefinition |_JT]—

E{:ornmandFiIE&U

=

1.0

[ sttributez
&
=5
1.0 VopTTTTTTmmoees A
commandAliases

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

FigurelO: TMD Schemahitp://www.teslaalliance.org/standards/dca/TesLAModuleDefinition.xsyl
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<Pxml version="1.0" encoding="UTF-8"7=
[ <TesLAModuleDefinition
xsi-noMamespaceSchemalocation="TesLAModuleDefinition_xsd”
xminsxsi="http:/fwww. w3 org/2001/XMLSchema-instance”
xmins:dca="http://www teslaalliance.org/standards/dca”
displayMame="IxExplorer DCA"
description="TesLA DCA Driver for Ixia [xExplorer”
moduleType="PacketGeneratorAnalyzer"
vendorlD="Ixia"
DCAId="http:/fwww.ixiacom.com/tesla/dcalixexplorer”
DCAversion="1.0"
deviceVersion-min="3.2"
icanURI="file-//IxExplarer png"
helpURI="file://lxExplorerDCAhelp_html” =

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

= <l any number of command aliases for core commands that might be
used during initialization may be listed here. commandMName is a
r : command name from a TCD file /—>

= <commandAliases commandMame="0pen"=
<alias=startSession</alias=

<alias=start=</alias>

<alias>connect</alias>

- </commandAliases:>

g <yendorExtensions>
= <I- any attributes and/or elements a vendor wants can go here for
! oprietary use /-

o
- <fvendorExtensions=

= =commandAliases commandMame="Close"=
i <alias»stopSession</alias>
<aliaszstop</alias=

i <alias>disconnect</alias>

- <fcommandAliasess>

- </MesLAModuleDefinition=

Figurell: TMD Examplehttp://www.teslaalliance.org/standards/dca/TMDSample.xml

Versioning & Compatibility
There are two relevant versions for each DCA:
1. Theversion of the DCA
2. The versiomangeof the Devicetisupports
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 ararlier DCAan still be used without exposing new functionality.

While itmight be possible for a Consumer to load multiple versions of the sameniifiiA a single Tesit would be
preferable to only use the latest version available. TesLA mandaebdlckward compatibility MUST be maintained by
all TesLAompliant Devices and DCAs. So, for example:

e A new DCA release MUST run Tests written with prior versions of the same DCA
e A new release of a Device MUST run Tests written with prior versiaugppbrted DCAs
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In practice, what this implies is that if the number or meaning of mandatory parameters of a command clegthges,
the calling syntax must handle this@new command should be defined. It also implies that the underlying device
control libraries must continue to suppodider DCA commands indefinitely.

z

In the rare event that breaking compatibility with a previously defined command is unavoidakl&s & RS LINB O
supportClassiUSTbe used for at least one release aaditility andor procedure should be provided to translate or
adapt existing Test® the replacement Command

<tdca:command name="startSession"

Pl displayMame="startSession"
helpURI="file:// /helpFiles/Session.html”
supportClass="GA"=

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

<tdcairesponseXSD=
<l all XML generated per the following XSD specs is passed to procName as the parameters argument —»

<tdca:parameters=
<tdcasalias=open</tdca:alias>
<tdca-alias=statt</tdca:alias=
<tdcacaliaszconnect</tdcaalias>
<tdcakeyword=session</tdcakeyword:>
<tdcakeyword>connect=/tdcakeyword>=
<ftdca:command=

- tdca:command

= name ztartSesz=ion
= displayName =tartSes=ion
= helpURI file:/! /helpFiles/Segsion. html

supportClass GA

{- Comment alpha ted per the following XSD specs ig returned from the bound
beta = a =tring
> tdcarresponseXSlcustom

{ Comment deprecated ted per the following XSD specs iz passed to procame as the

ument

> tdca:parameters |internal
> tdcaralias (-
_ > tdca:keyword (2

Figurel2: Command supportClassttribute and enumerated values in an XML editor

Design- and Run-time Version Checking

DCA and supported Device version information is provided iTMB files This information is important at rutime,
as a Test may be run in a different environment that it was created and testdthenDCA MUST verify that the Device
or Server to whils it connects is between the deviceVersimn and deviceVersiemax (if specified in the TMD).
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| <TesLAModuleDefinition
xsi-nolamespaceSchemalocation="TesLAModuleDefinition xsd"
wminssxsi="http:fwww.w3.orgf2001/XMLSchema-instance”
¥mins:dca="http://www teslaalliance org/standards/dca”
displayMame="1xExplorer DCA"
description="TesLA DCA Dnver for Ixia [xExplorer”
moduleType="PacketGeneratorAnalyzer”
vendorlD="Ixia"

DCAid="http-/fwww_ixiacom_ com/tesla/dcalixexplorer”
DCAversion="1.0"
deviceVersion-min="3.2"
iconURI="file://IxExplorer.png"
helpURI="file:/MxExplorerDCAhelp html" =

Figurel3: Device VersioilCompatibility specification in the TMD file
Thisalsoimplies the following recommendations to other Teslofmittees:

e ¢l ¢Y allFyRIFNRATSR ¢Sad YSidl RI {i$SHOULPantRIKIBeNDCAIPand KSI R
Device version informatiowith which it was created

e TRS: DCA and Device version informaibl©OULDe considered when resolving an Abstracpology to a
Concrete Topology.

TesLA versions are specified g§.b].c].d] where a, b, c and d are any positive integer. Version numbers are compared
from left-to-right, with the leftmost integer being the most significant and the rightmost integéndpleast significant.
Where minimum and maximum supported versions are specified, they should be interpreted according to the version
scheme above.

Command Aliases

Due to historical implementations, there are certain common commands that are expechedéoa certain name. In
2NRSNJ (2 &adzZlJLl2NIL GKS&aS |LILX AOFGA2yas GKS ¢ab5 tf2ga i
MUST treat all references to a Command Aliases for a given command as equiVhkse.are provided in the TMD

(andnot the TCD) as certain Consumers may need to execute one of these commands in order to complete the loading
and validation process.

<l— any number of command aliases for core commands that might be
used during initialization may be listed here. commandMame is a
: command name from a TCD file />

<commandAliases commandiame="0Open"=
<alias=>stanSession</alias>

<alias=>start</alias>

<alias>connect=/alias>

<fcommandAliases>

<commandAliases commandMame="Close">
<alias=stopSession</alias>

<alias=stop</alias>

<alias=>disconnect<(alias=>

<fcommandAliases>

Figurel4: Command Alias definitions in a TMD file
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TesLA Command Definition (TCD) Files

The TesLA Command Definition (TCD) File is an XML file complying with the schema at
http://www.teslaalliance.org/standards/dca/TesLACommandDefinitionasd whose individal elements and
attributes are defined in detail ihttp://www.teslaalliance.org/standards/dca/AutoDocs/TCDAutoDoc.htéll TesLA
Command Definitios at any of the URIstksd in the Module DefinitioMUSTbe processegdbut it is up to the Consumer
to determine which Commands are exposed or invokeachresLA Command DefinitighCD) filalefines one or more
commands including naming, parameters, help files and bindinglgia information (see details below).

[Not all commands will be supported at all times by all Device configurations. How do we deal with which of the
O2YYlFYyRA& NS aSylofSRé F2NJ I IAGSY O2y FTAIdzNI (deRicfK 52
creates/configures at rutime?] Decision: 1.0 handles same as if you were writing a script totteg/ script expects
certain commands to be availakdead mustdeal with errors when they occur.

The Session
Commands are executed within the contexXta longlived communication channel anidteraction with a Device. When
ONBFidAy3a I ¢Sadgz 4G tSrad 2yS a{Saairzyé¢ Ydzad o0 Sare LISy !

associated wittthis single Session. Sessions are created th#gtOpencommand(which may have aliases assigned in
the TMD file) which MUST be the first command executed with a Device. When all Commands are completed for a
Device within a Test, the Close Command should be used to terminate the Session and nel&ssdde Resources for
use with another Test.

[How does the TAT or AXE know if a session goes down unexpettadlly?d KSNB Fyé (AYR 2F 4KI
the shell that is being usefl?

Command File Structure

Command files MUST adhere to the structure defined inTeeL ACommandDefinition.xsd . The basic structure
is illustrated below.Detailed documentation of each Element aftfribute may be found at
http://www.teslaalliance.org/standards/dca/AutoDocs/TCDAutoDoc.htdlsample TCD file may be found at
http://www.teslaalliance.org/standards/dca/TCDSample.xml
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tdca:binding
— ]

1.0

TesLACommandDefinition [ = 1

1

o

B v
r-4 tdoawecLookup

Rty Rl mem
F

____________________________________

______________________________________________________

tdca:commandGroup

Figurel5: TCDHigh Levebchema

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

e commands may be standaloner put intocommandGroups
¢ commandGroups may be nested arbitrarily deep

¢ all supported bindings are defined as children to the root element and referenced \pithéedureCall

elements
e 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 bgyaocedureCall per command
e acommandmay have multiple chilprocedureCall elements for different languages methods. Itis up to
the Consumer to identify and select the prefersapportedbinding.
Command Classification & Mandatory Commands
Each command implemented in a D€hbe classified as:
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e DCACommon: all Devicadf any TypeMUST support these Commands with their corresponding Parameters as
described in this specification.

e DeviceTypeCommon: all Devices of the defined Type MUST support these Commands with their corresponding
Parameters as described in this specification.

¢ Device-SpecifieSupported: these optional Commands are defined byRheviderand are intended for external
use. They will have aupportClass | GG NAo6dziS 2F aD!é Ay GKS O2YYIl YR

¢ 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.

[TBC: TCD faeontaining DCAommon and DevieeypeCommon command definiticfor inclusion into
appropriate DCAs

Each DCA MUST have a command (or an alias) that corresponds to the exact namemintamddisted in this table.

Open

DCACommon Terminates a Device Session.

__

Stop DCACommon Initiates pending activities associated
with resources/handles provided

__

N --

GetDevicenformation DCACommon Provides versiorntype, ID and other
information about eDevice [TBC: LIST
OF MANDATORY AND OPTIONAL
INFORMATION/STATUS ITEMS]

TransmitStart DeviceTypeCommon:
PacketGenerator

UserEmulator

TransmitStop
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[this needs to be specified by

ListGeneratedFiles

S _

OTHER DEVICEPESPECIFIC DeviceTypeCommon: [NEED INPUT FROM OTHER DEVIC
COMMANDS AND TAVENDORS]

ALL OTHER COMMANDS NOT DeviceSpecifieSupported:

DEFINED ABOVE

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 attributes refuirthebinding 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 togethdescribe how a command is invoked from a specific progremgmnvironment.

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

language. Some possible bindings include:

e TCL Packagel&calProcedureCall
e TCL Remote Procedure Call

e XMLRPC
e SOAP
e .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 Binding MUST 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 thees LACommandDefinition  element. Where there is a singinding , but
multiple procedureCalls  , aprocedureCall element MUST be included under eacbmmandhat does not use
the default defined within th&fesLACommandDefinition . Where there are multiple Bindljs, everyCommand

MUST have procedureCall Elementthat referenceseach supportedinding
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| |
|

. |
| |
| |

|_|::.= C'::'E:F Tﬂ

| R | Default procedureCatj only used if

| /I/ single binding and no
procedureCall defined within

_________ command element

rocedureCall 17 | ()

1=
TesLACommandDaTinition E]—@—

Figurel6: bindings and defalt procedureCall  for eachbinding

CommandspecificprocedureCalg,
used when default under
TesLACommandDefinition cannot
be used or when there are multipleg

bindings

SommEndTyES [

Figurel?: binding - or commandspecificprocedureCall

All supported DCA commands MUST provide a TCL binding that complies vitkd8pecification ¢xamples in this
document prior to the release of the XXX specification contain assumptions about TCL Binding implemem&tion)
Commands MAY support additial bindings (such as .NET or XMLRPC). As the methods used to invoke commands val
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.tdad, ANY XML Schema elements and attributes may be added 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 euld6XIML defined by the binding

spec?]

TCL Binding Notes (to author of TCL Binding Spec)

Describe prerequisites (TCL client installation)

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

Describe shell version requirements
Describe passing of parameters (as XML string) and response (as XML string return value)
Describe calling convention

0 Use of XPATHelative to command elementpr specifying parameters for procedure call
Platformspecifc issues
Sample suggestirfgpw this might work andise of XPATH notation tmnstructAPI call:

SPEC (THIS IS PRE-SPEC

dure to call and

<l- BINDING IS DEFINED IN THE TCL BINDING
! ureCall procMame is name of TCL
scribes procedure parameters using XPATH syntax

cedureCall closest to command function should be used; procedureCall 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_-’tdca:procedureCa|I>|

Command Groups and Command Definitions

Each exposed command is described aommandelement, the structure of which is illustrated figurel8: command
element As in the TCD, aliases are supported. Consumers MUST treat aliases as equivalerdartethitribute.

12 July 2009 TesLA DCA Specification Page24 of 29



Figurel8: commandelementschema

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