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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established_has the right to be represented on that committee. International organizations, governmental and
non-goverrimental, in liaison with ISO, also take part in the work. ISO collaborates closely with| the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,/Rart 2.
The main fask of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting) "Publication a$ an
International Standard requires approval by at least 75 % of the member bodies casting & vote.

Attention ig drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO [shall not be held responsible for identifying any or all such patent rights.

ISO 2024211 was prepared by Technical Committee ISO/TC 184, /ndustrial automation systems |and
integration,|Subcommittee SC 5, Architecture, communications and integration frameworks.

In addition to this part, ISO 20242 is envisaged to consist of sevefal more parts dealing with:
* Resource|management service interface;

« Virtual deyice service interface;

* Device cdpability profile template;

* Application program service interface;

» Conformgnce test methods, criteria-and reports.

iv © ISO 2005 — All rights reserved
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Introduction

ISO 20242-1:2005(E)

The motivation for this International Standard stems from international automotive industries and their suppliers to
facilitate the integration of automation and measurement devices, and other peripheral components for this purpose,
into computer based applications. It defines rules for the construction of device drivers and their behaviour in the

context oflanautomation and/or measurement npplirnfinn

The mair

goal of ISO 20242 is to provide users with:

¢ independence from the computer operating system;

¢ indepepdence from the device connection technology (device interface/network);

¢ independence from device suppliers;

o the ability to certify device drivers with connected devices and their behaviour in-the’context of a givgn computer

platform;

¢ indepepdence from the technological device development in the future.

ISO 20242 will not involve the development of new device families orthe use of special interface technologies
(networks). It encapsulates a device and its communication interface)te’make it compatible with othef devices of
that kind [for a given application.

© ISO 2005 — All rights reserved
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INTERNATIONAL STANDARD ISO 20242-1:2005(E)

Industrial automation systems and integration — Service
interface for testing applications —

Part 1:
Overview

1 Scqgpe

This parf| of ISO 20242 provides an overview of the particularities of this InternationalhStandard and it§ use in the
computef aided testing environment.

2 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

2.1
application program
resource|designed to help users perform a specific task

NOTE In this International Standard, an application program does any task necessary to run a computer-aided test station
running, with the special requirement that communication with\peripheral devices is done.
2.2

application program service interface

interface|to communicate with a coordinatof.

NOTE This will be specified in another part of ISO 20242.
2.3

commurjication object
existing ¢bject which may be@ccessed with a communication function to read or write a value

2.4
coordinator

program |with a sp€cified interface to handle the access of an application program to one or more deyvice drivers
and to manage real“time application aspects, synchronization and events

2.5
device c I[r'_\:\lﬁilii‘\]/ rlncr\ripfinn

text file containing information about the capabilities of virtual devices in a defined format (i.e. structure, syntax)
NOTE This will be specified in another part of ISO 20242.
2.6

device driver

program with an ISO 20242-specified interface containing service functions that call the platform adapter to access
physical devices

2.7
interface
<device capability description> keyword identifying a class for the description of device functions

© I1SO 2005 — All rights reserved 1
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NOTE
2.8

A device function inside the device driver is an instance of such an interface.

interface driver

program ha

2.9
module

ndling the data transfer via a peripheral interface

ISO 20242-defined keyword, identifying a class for the description of virtual devices

NOTE

A virtual device inside the device driver is an instance of a module.

2.10

program w
providing s
system
2.11
resource n
set of ISO 2

2.12
virtual dev

representat
view on the

2.13
virtual dev
set of ISO 4

NOTE )
devices and/|

3  Abbré
APSI  Ap

platform ajiapter

th an 1ISO 20242-specified interface, encapsulating the computer hardware and ifs| perip
prvices to communicate with connected devices and to use other resources of the computer

anagement service interface
0242-specified service functions to communicate with a platform adapter

ce

hery and
bperating

on of one or more physical devices and/or stand-alone program entities to provide an unambiguous

resources of a communication interface

ce service interface
0242-specified service functions to communicate‘with a virtual device

'hese service functions use the Resource Management Service Interface (platform adapter) to acces|
br provide the needed capabilities by contained(Software tasks.

pviations

plication Program Service_Interface

nerican Standard Code-for Information Interchange
mputer Aided Quality.Assurance

mputer Aided_Testing

mputer Integrated Manufacturing

mmon-<Gbject Request Broker Architecture

vice\Capability Description

5 physical

ASCIl  An
CAQ Cg
CAT Cd
CIM Cd
CORBA Cd
DCD D¢
DCPT D
OOP

PA

PDU
RMSI
XML

VD

VDSI

2

H o bbb Do fil o T Lok
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Object-Oriented Programming

Platform Adapter

Protocol Data Unit

Resource Management Service Interface
eXtensible Markup Language

Virtual Device

Virtual Device Service Interface
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Application Program Service Interface

Virtual Device Service Interface
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Figure 1 — Service'interfaces defined in 1ISO 20242

vice interface concept

tial function of an opgoing manufacturing operation is its quality assurance to make sure that
ed into the productiand that the manufacturing operation produces the desired quality. For cq
bst stations are-itmplemented which may be part of the manufacturing process itself or are
The computér.is an extremely effective tool to control test stations, monitor performance of
d evaluate data, and issue quality reports.

of computers in test stations is called Computer-Aided Testing (CAT), which falls under the
Aided Q\r;ality €ontrol (CAQ) heading in the Computer Integrated Manufacturing (CIM) terminology. T

urement and automation devices to acquire data and to control test scenarios (see Figure 1).

high quality
ntrol of this
stand-alone
processes,

Computer-
est stations

The application programs on computers in CAT communicate with automation and measurement devices via
interfaces. This part of ISO 20242 defines the Application Program Service Interface (APSI) that contains a list of
defined services to access any number of device drivers with included virtual devices.

Device drivers are software modules with another interface defined by this part of ISO 20242, the Virtual Device
Service Interface (VDSI). They present the capabilities of peripheral devices and optional software resources inside
the driver via virtual devices. The structure of virtual devices and their status regarding communication is captured
by a device capability description (DCD). For the creation of the DCD, which is an ASCII file, this part of ISO 20242
defines the Device Capability Profile Template (DCPT).

The computer hardware and the operating system, i.e the platform, is covered by the Resource Management
Service Interface (RMSI) that allows a testing application to be platform-independent. A platform adapter (PA)
handles the data transfer with peripheral devices and the access to operating system resources.

© I1SO 2005 — All rights reserved
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4.2 Platform adapter

4.2.1 Features

The platform adapter (see Figure 2) is a software module that covers the peripheral interfaces and the operating
system resources of a computer and presents them via the Resource Management Service Interface (RMSI). Thus
the device driver, which is the user of the RMSI, does not depend on a specific operating system or on specific
peripheral interface drivers. If an operating system does not provide the needed resources, a platform adapter will
add capabilities.

Platform Adapter (Software)

0S-specific Interface OS-specific Interface similar to RMSI
resources of the OS-integrated extensions for
operation system interfaces special periphery
like like like
- Timers - RS232 (COMx) - Plug-In-Devices
- Memory Management - Ethernet(TCP/IP) - Fieldbus Cards
- $emaphore Control - Parallel (LPTx) - others
- USB

Figure 2 — Access to peripheral interfaces and to resources of the operating system

Extensions|are dynamically loadable communication resources that are not available with the operating system.
Their interface is the same~as RMSI, so the platform adapter only has to route user access from RMSI to the
extensions.|Some special sefvices of RMSI handle the loading and unloading of extensions.

4.2.2 Devljce communication aspects

The platforgn adapter uses the resources of the operating system and/or extensions for the data transfer tq physical
devices. It depends on the type of interface, which communication layer is presented by the RMSI. This may be the
transport |aJ/pr for ’rylnir*ql ppriphnml interfaces of a computer But if a plaffnrm adﬂp’rpr Ir\rm/idrae thﬂf"iﬂ| gommuni-

cation protocols it may present higher layers.

For the communication via fieldbus the protocol procedures in most cases are located on a plug-in-board. It may
depend on the resources of the plug-in-board, which communication layer is presented by the platform adapter.

The communication attributes of a platform adapter service are defined by the type name of the interface. 1ISO
20242 defines a few names for typical computer integrated periphery. If different platform adapters on different
operating systems and/or with different extensions use the same type name, the related services will have the
same behaviour. For the use of RMSI it makes no difference whether a communication protocol is handled within
the platform adapter or within an extension.

4 © I1SO 2005 — All rights reserved
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4.3 Device driver

4.3.1 Features
The device driver is a program which submits access to communication objects of virtual devices. There is no

automatic communication with real devices on such an access, because virtual devices and real devices are not

directly mapped (see Figure 3).
Virtual devices are defined from the needs of the testing application . The application requires functionalities that
may be presented by one or more physical devices . The functionalities are grouped according to virtual devices

that may belong to

ISO 20242-1:2005(E)

o g

L4 g

o d

dedicated physicat devite,
g number of physical devices,

g part of a physical device, or
software module inside the device driver or inside a Platform adapter extension.

Virtual Device Service Interface

Device Driver

43.2 D

The real
is not se|
device d

commun

Virtual Virtual Virtual {* Virtual Virtual
Device 1 Device 2 Device 3 i Device 4 Device 5
% i < & Platform Adapter

““ ;;. 0..: O:. ! ..: v"“

- .‘ o o . *,
Physical Physical Physical Physical
Device Device Device Device

Figure 3 — Mapping of Virtual Devices

evice commUnicCation aspects
communication, consisting of PDU generators and interpreters in several layers of a communiq
en by _the' user of the Virtual Device Service Interface (VDSI). The communication is handle
fiver, The communication effort depends on the communication layer presented by the RM

cation demands of the physical devices.

ation stack,
i inside the
S| and the

4.4 Device capability description

4.4.1 Features
The device capability description is a file containing ASCII text to describe the structure and behaviour of virtual

devices. The syntax and semantics are described with the Device Capability Profile Template (DCPT) that also
contains rules for the behaviour of virtual devices related to the use of the VDSI.

Virtual devices (see Figure 4) are built from device functions that characterize the devices' capabilities. Device
functions contain communication objects for data exchange and/or executable programs, called operations, for

more complex, completed device activities.

© I1SO 2005 — All rights reserved
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If more virt
handle this
provides a s

It depends
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Commrunication
\(Object_ 22"
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Figure 4 — Internal structure of Virtual Devices

Operation

ules

hal devices of the same kind are used, it is not necessary to describe each of the virtual de
the DCPT defines modules, which are used like classes in object-oriented programming (OQ
bervice to instantiate a module, which is creating a virtual device:

on the physical resources, i.e. the number of connected physical devices and the mar
f the device driver and the platform adapter, how many-instances of a module can be built.

rfaces

hodel is also used for device functions by interfaces. The instance of an interface is a device
es a service for the instantiation.

vices. To
P). VDSI

agement

function.

An interfacg is identified explicitly by a number given with the device capability description. The instantiation of an

e 5) with

[ a signal

imit of a

nput and

perations

interface prpvides a handle to identify the devicefunction.

An interfacg contains the elements Create Parameters, Parameters, Attributes and Operations (see Figu

the following meaning:

a) Create|Parameters — This defines an invariable configuration of the device function (e.g. the type o
filter). In OOP terminology, these are parameters for the constructor;

b) Paramgters — A parameter’can influence the behaviour of a device function (e.g. the frequency
signal filter). Parameters,may only be changed while setting up the device function;

c) Attribufes — Attribuiés are the input and/or output data (process data) of a device function (e.g. the
output ponnectian of a signal filter). Attributes may be accessed at any time they exist;

d) Operatjons,<-Operations are provided for more complex completed device activities (procedures). O
may hgve’start parameters and results.

6
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Interface Identifier

Create Parameters
Parameters
Attributes

444 G

Paramet
services
may creg

o
UMCITAaluullo

Figure 5 — Elements of interfaces

ommunication objects

brs and attributes are communication objects. For data access, the VDSl (defines services|
may not be used before a communication object is prepared with another-setvice. So a testing
te only the communication objects which are really needed.

445 BEhaviour of virtual devices

After ins

45 Ca
The coor

a) Con
etc.)
b) Orgs
of th

c) Syn
diffe
d) Mult
via d

e) Inter

com

ntiation, virtual devices have specific operating states (see Anngx B).

ordinator
dinator (see Figure 6) is a program that handles the following procedures:

rolling of run time features — The coordinator manages CPU resources (multi-tasking, mul

nizing event handling — Events are caused-by asynchronous communication and by unsolig
e device driver (to present new values or‘to-retrieve regulating variables);

hronizing different device drivers —:The application may access combinations of values (stru
rent device drivers;

plexing for several concurrent‘tunning device drivers — The testing application may access p
evice drivers and physical deyices of different vendors;

preting the device capability description and instantiating virtual devices, device fur
munication objects.

. But these
application

i-threading,
ited access
ctures) from
rocess data

ctions and

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=5e87b24e451fcc01b49d92215828e8e7

ISO 20242-1:2005(E)

Application Program Service Interface

Coordinator

Device Device Device ) 1
Driver 1 Driver 2 Driver 3 Device
Capability
Description
\_/
Platform Adapter

Physical
Device

Physical
Device

Figure 6 — Coordinator handling different.device drivers

Physical
Device

The testing|application accesses communication objects inside the,coordinator via the Application Prograrm Service
Interface (APSI). The assignment of these communication objects to the device drivers or even to physicgl devices
is not relevant for the testing application.
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