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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
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Introduction

The motivation for ISO 20242 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 of an automation application, or a measurement application, or an automation and measurement
appfication.

Thel main goal of ISO 20242 is to provide users with:

— |independence from the computer operating system;

— |independence from the device connection technology (device interface/network);
— |independence from device suppliers;

— |the ability to certify device drivers with connected devices and théir behaviour in the context of a given
computer platform;

— |independence from the technological device developmentiin the future.
ISO[20242 will not force the development of new device families or the use of special interface technologies

(networks). It encapsulates a device and its communication interface to make it compatible with other devices
of that kind for a given application.
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Scope

part of ISO 20242 defines a service interface that provides a generic service access point fg
operating the resources supported by the operating system of a computer and its periphera

agement service interface is intended to be implemented in a manner that offers the exposed

mputing platform adapter to be generic and independent of the.operating system and its con
faces.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For\undated references, the latest edition of the
iment (including any amendments) applies:

20242-1, Industrial automation systems and integration — Service interface for testing apf
1: Overview

Terms and definitions
the purposes of thisidocument, the terms and definitions given in ISO 20242-1 and the followin
ice driver

vare module providing an ISO 20242-specified interface with service functions to call a platforn
bss physieal devices

3.2

platformmadapter

r managing
s, including

Cial hardware on plug-in boards that are used in computer-assisted\testing applications. The resource

services of
hmunication

For dated
referenced

blications —

g apply.

h adapter to

software module providing a resource management service interface as defined in this part of ISO 20242,
which encapsulates the computer platform, including the operating system, the hardware and its peripherals

4 Symbols and abbreviated terms
CNF, Cnf Confirm (service primitive)
IND, Ind Indication (service primitive)

REQ, Req Request (service primitive)
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RMS
RMSI
RSP, Rsp

SAP

Resource Management Services
Resource Management Service Interface
Response (service primitive)

Service Access Point

5 Conventions for service definitions and procedures

5.1

This part of|ISO 20242 uses the descriptive conventions given in ISO/IEC 10731.

The interfage between the user of RMS and the provider of RMS is described by service”primitives
convey parpmeters. Since data transmission aspects are outside the scope of ISO 20242/ only the req

and confir

response pfimitives are used to handle events occurring at the RMS service provider. The service mg

General

primitives are used to describe events occurring at the RMS service_pravider. Indication

that
Lest
and
del,

service prinitives and sequence diagrams are abstract descriptions; they do not\represent a specification for

implement

Annex A co

5.2 Parameters

Service pr
parameters

This part of

shown in Table 1. The parameters that apply to each'group of RMS primitives are set out in tables throug

the remaing
the name o
indication p
primitives.

One param
columns, th
parameter ¢

on.

ntains rules for example implementations.

mitives, used to represent service user/provider: interactions (see ISO/IEC 10731), cor
that indicate information used and exchanged inthese interactions.

ISO 20242 uses a tabular format to describe the component parameters of the RMS primitives
er of this part of ISO 20242. Each table consists of three columns, where the first column cont

f the service parameter, the second column contains the input parameters of either the reque
rimitives, and the third column contains the output parameters of either the confirm or respg

eter (or part of it) is listed in each row of each table. Under the appropriate service prim
e following codes are.used to specify the type of usage of the parameter on the primitive
irection specified,in\the column:

parameterds-mandatory for the primitive;

parameter is conditional upon other parameters or upon RMS capabilities;

parameter is a selected item;

vey

, as
hout
Ains
5t or
nse

itive
and

a) M:

b) C:

c) S

d) (blank)
2

parameter is not conveyed by the RMS user or the RMS provider.
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Table 1 — Tabular format for service primitive parameters

Parameter 5

Parameter name REQ or IND CNF or RSP
Argument M

Parameter 1 M

Parameter 2 C
Result (+) S

arameter3

Parameter 4 C

Regult (-) S

5.3| Service procedures

5.3.1 RMS confirmed services

An RMS user submits a request primitive to the RMSI. It is implied that the service access point ($AP) exists.
Thel corresponding service processing entity delivers a cofnfirmation primitive to the user after all necessary
intefactions are finished or an error occurred.

5.3.2 RMS event handling

Thel user creates a service access point (SAP) at RMSI for handling events. An event is signajled with an
indigation primitive at this access point. The “user of RMSI issues a response primitive after all necessary
intefactions are finished or an error occurted (see Figure 1).

request confirm indication response
SAP )
A Interface i |
— v Service l
ocal service .
orocessor provider | localevent |

Figure 1 — Handling local events with RMS

5.4 Service primitives and state diagrams

If needed, UML state diagrams are used to describe the behaviour of RMS. In such diagrams, only the service
name is used to describe a state transition where no explicit state between request and confirm primitives is
necessary [see Figure 2 b)]. Otherwise an extra state of processing the service is denoted [see Figure 2 a)].
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RMS State X Service Processing RMS State Y
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B)
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6 Reso

(
l RMS State U

irce Management Services

6.1 Ovelview

The RMSI

shall provide generic management support services, generieoperating support services,

generic inplit/output services.

The input/o
introduced
Figure 3).

NOTE 1 |

providers. H
different peri

NOTEZ2 1

of device and equipment integration.

RMS State V

—

Figure 2 — State transitions caused by services

Resource Management Service Interface

management support services

operation support services

input/output services

v |

Extended Service Interface

Litput services access another subjacent layer providing<extended services. Extended services|
to describe the structure of loadable resources for @ifferent kinds of periphery interfaces

50 20242 does not define the methods for integrating entities with extended services into the RMS proy
as that will lepend on the computer operating system and, the programming language used for implementing se
bwever, the extended services need to be described to enable the extension of input/output service
bheral interfaces without changing the RMS provider. See Annex A for an implementation example.

[here are additional cascading methods-described in Annex B for using the RMSI in more complex strucf

and

are
see

ider,
[vice
5 for

ures

extended services

Figure 3 — Service users and providers at the RMSI
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6.2

6.2.

List of services

ISO 20242

1 Generic management support services

-2:2010(E)

Generic management support services are used for handling the access to other services and for initiating
(and loading, if necessary) extended service providers. Table 2 gives an overview of these services.

Table 2 — Generic management support services

Service Name for Remarks
identification
Gef Service Reference getFuncAddress Get the reference for a service by identifier (name and/or|number)
and version number.
Initipte Periphery Interface |[io_initiate Get the identifier for a specified interface type and load an extended
Type service provider for this type (if necessary).
Cornclude Periphery io_conclude Release a type identifier and close thé extended service provider for
Intdrface Type this type (if existing).
6.2.2 Generic input/output services
Gerjeric input/output services are used for communication with“real devices and for configuration|and control

of p

eripheral interfaces. Table 3 gives an overview of these services.

Table 3 — Generic input/output services

Service Name for Remarks

identification

Opén Periphery Interface io_open Open a peripheral interface for data transmission and configure the

Chgnnel interface.

Regonfigure Periphery io_config Change the configuration of an interface without closing if, e.g.

Intdrface Channel change transmission parameters.

Read Data io.read Fetch received data at a peripheral interface.

Write Data i0. write Deliver data to a peripheral interface for transmitting.

Exdcute Operation io_execute Execute an operation belonging to a peripheral interface ghannel.
This is comparable to handling both read and write data with one
service (data exchange).

Canjcel Communication io_cancel Cancel a Read Data, Write Data or Execute Operation sdrvice and
prepare the interface for new requests.

Gef Periphery Interface io_stat Investigate the status of a peripheral interface.

Charnnel Status

Clear Read Buffer io_clear Delete the contents of the input buffer of a peripheral interface.

Close Peripheral Interface  |io_close Close a peripheral interface.

Channel

Signal Event io_event Indicating a local event and responding to the event source.

Generic input/output services are transferred to corresponding extended services (see Table 4) if an extended
service provider is loaded for the specified type of interface.
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6.2.3 Extended services

Extended services are not visible to the user of the RMSI; they are defined in this part of ISO 20242 to enable
a hierarchical modular structure of RMS implementation by using extended service providers. These extended
services are substantially the same as the generic input/output services of RMS.

Table 4 — Extended services for peripheral interfaces

Data

Service Name for Remarks
identification
Initiate Extepded Interface ext_initiate Set the identifier for a specitied peripheral interface type.
Type
Conclude Extended ext_conclude Release the type identifier of ext_initiate.
Interface Type
Open Extenped Interface ext_open Open a peripheral interface for data transmission and-configure thHe
interface.
Reconfigurel Extended ext_config Change the configuration of a peripheral interface without closing|it,
Interface e.g. change transmission parameters.
Read Extengled Interface ext_read Fetch received data at a peripheral intetface.
Data
Write Extengled Interface ext_write Deliver data to a peripheral interface for transmitting.

Execute Ext

ended Interface

ext_execute

Execute an operation belonging to a peripheral interface. This is

Operation comparable to handling read and write data with one service (datg
exchange).

Cancel Extended ext_cancel Cancel a Read“Extended Interface Data, Write Extended Interfacq

Communication Data or Execute Extended Interface Operation service and prepaie
the interface for new requests.

Get Extendgd Interface ext_stat Investigate the status of an interface.

Status

Clear Extengled Interface ext_clear Delete the contents of the input buffer of a peripheral interface.

Read Buffer

Close Extended Interface ext_close Close a peripheral interface.

Signal Extended Event ext_event Indicating an extended event and awaiting a response.

6.2.4 Ope

Operating s
resources g

rating supportservices

upportsservices (see Table 5) provide access to memory, timer control, semaphores and g
f the cOmputer operating system.

ther
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Table 5 — Operating support services

Service

Name for
identification

Remarks

Allocate Memory

os_allocate

Allocate coherent data space of specified size.

Reallocate Memory

os_reallocate

Change size of allocated data space.

Free Memory os_free Release allocated data space.

Get Time os_time Investigate the local time.

Get Process Time 0s_clock Investigate the CPU-time for a process
Walt os_delay Temporize a specified amount of time.
Crefate Timer os_settimer Create and start a timer.

Sigpal Timer Event

os_timerEvent

Indicating that a timer elapsed and awaiting-a reSponse.

different light processes with mutual exclusion.

Rermove Timer os_Kkilltimer Stop and remove a timer.

Crefate Light Process Timer |os_setLPtimer Create and start a light process timer; resolution and accuracy
depend on the light process.

Sighal Light Process Timer |os_LPtimerEvent Indicating that a light process tirmer elapsed and awaiting|a response.

Evgnt

Remove Light Process os_killLPtimer Stop and delete a lightprocess timer.

TinTer

Idelﬂify Light Process os_getLPnumber Identify the actuallight process.

Create Counted Semaphore | os_createSem Create a counted semaphore to control multiple concurrent use of
resources,

Walt for Counted os_waitSem Waitfor a free access to a protected resource.

Serhaphore

Relpase Counted os_releaseSem Release the access to a protected resource.

Serhaphore

Delpte Counted Semaphore |os_deleteSem Delete a counted semaphore.

Create Private Semaphore | os_createMutex Create a private semaphore to control access to resourcgs by

Walt for Private Semaphore

os-waitMutex

Wait for a free access to a protected resource.

Relpase Private Semaphore

os_releaseMutex

Release the access to a protected resource.

Delgte Private Semaphore

os_deleteMutex

Delete a private semaphore.

Opé¢n Debug Log

os_openDebug

Open a text log for debug messages.

Write Debug*‘Message

os_writeDebug

Send message to text log.

Clope Deblg Log

os_closeDebug

Close a text log.

6.3 Management support services

6.3.1

6.3.1.1

Get Service Reference service

Service overview

The Get Service Reference service is used to get a reference for other version-dependent resource
management services. This service is requested by the RMS user for each resource management service that
is needed for an application.
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6.3.1.2  Service parameter structure

The service parameters for the Get Service Reference service are shown in Table 6.

Table 6 — Get Service Reference parameter structure

Parameter name Req Cnf
Argument M
Service identifier (name) M
Proposed yersion number M
Result (+) S
Service reference M
Result (-) S

6.3.1.3  Service parameters

6.3.1.3.1 |[Argument

The argumeént contains the parameters of the service request.

6.3.1.3.2 |Service identifier

This paramgter identifies the service for which the reference is requested.
6.3.1.3.3 [Proposed version number

This paramgter specifies the version which.the RMS user requests for this service.
6.3.1.3.4 |Result (+)

This selectipn type parameter indicates that the service request succeeded.
6.3.1.3.5 |[Service reference

This paramgter contains a reference to identify the service of the proposed version number.

6.3.1.3.6 |Result (-)

This selection type parameter indicates that the service request failed.

6.3.1.4  Service procedure

If a service of the specified name and with the specified version number is available, a reference to it is
created and submitted to the requester.

8 © 1SO 2010 — All rights reserved
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6.3.2 Initiate Peripheral Interface Type service

6.3.2.1 Service overview
This service requests the availability of an interface with the specified type name. If a name for an extended

service provider is specified with this request, the extended provider will be loaded and the availability of the
specified interface is requested at this provider.

6.3.2.2  Service parameter structure

Th H % £ los H o H o A P J
STTVILT PdalralliCiTlo TUT TS STTVILT alT STTUOWIT T Tadurc 7.

Table 7 — Initiate Peripheral Interface Type parameter structure

Parfameter name Req Cnf
Argument M

Inferface type name M

Extended services provider name C
Regult (+) S

Inferface type identifier

Regult (-) S

Erfor

6.3.2.3  Service parameters

6.3.2.3.1 Argument

Thelargument contains the parameters of the service request.
6.3.2.3.2 Interface type name

Thig parameter contains the name of the interface type.

6.3.2.3.3 Extended services provider name

Thig conditional parameter, if specified, contains the name of an extended services provider that handles the
inpyt/output services for this type of interface.

6.3.2.3.4 Result (+)

This selection type parameter indicates that the service request succeeded.

6.3.2.3.5 Interface type identifier

This parameter contains a number identifying this interface type for other service requests.

© 1SO 2010 — All rights reserved 9
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6.3.2.3.6

Result (-)

This selection type parameter indicates that the service request failed.

6.3.2.3.7

Error

This parameter indicates that one of the following conditions exists:

— unknown or unavailable interface type;

meonlaadahla A acahla AvianAdad camian nea
T THOT

— unknoy

— interfag

— memor

— hardws

6.3.24 S

This servicg checks the availability of an interface with the specified type
given, the applicable provider is loaded, if not present, and.checked for the specified typ

provider is
interface.

6.3.3 Con

6.3.3.1 S

This service

6.3.3.2 S

The service

T, o moouaoTrc; O ooy

r
CCATCTO T O oSCTVICTCPTOVITCTTS

e type already initialized,;
y error occurred while loading the extended service provider;

re error detected.

ervice procedure

clude Peripheral Interface Type service

ervice overview

concludes a peripheral interface which has been initiated before.

ervice parameter structure

parameters for this service are shown in Table 8.

Table 8 — Conclude Peripheral Interface Type parameter structure

. If amame for an extended ser

vice
e of

Parameter phame Req Cnf
Argument M
Interface type identifier M
Result (+) S
Result (-) S
Error M

6.3.3.3  Service parameters

6.3.3.3.1

Argument

The argument contains the parameters of the service request.

10
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6.3.3.3.2 Interface type identifier

This parameter contains the identifier of the type which was the result of the service Initiate Periphery
Interface Type.

6.3.3.3.3 Result (+)

This selection type parameter indicates that the service request succeeded.

6.3.3.3.4 Result ()

Thig

6.3.

Thig

6.3.
Thig
exts

rele
are

6.4

6.4.

6.4.1.1 Service overview

This
con

6.4.1.2 _Service parameter structure

The)

selection type parameter indicates that the service request failed.
3.3.5 Error

parameter indicates one of the following conditions exists:

unknown or unavailable interface type identifier;

extended services provider could not be released;

memory error occurred while releasing the extended service provider;
hardware error was detected.

B.4  Service procedure

service checks if this type of peripheral interface can be released. If this type is served by an
nded service provider, the service also checks to see if the associated extended service proy
bsed. An extended service provider can only be released if all contained peripheral interfaces
released.

Input/output services

1 Open Peripheral Interface Channel service

service is usédto open a communication channel for a peripheral interface of specifig]
igures the channel for the user's needs.

seryice parameters for this service are shown in Table 9.

associated
ider can be
of all types

d type and

© 1SO 2010 — All rights reserved
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Table 9 — Open Peripheral Interface Channel parameter structure

Parameter name Req Cnf
Argument M
Interface type identifier M
Interface channel name Cc
List of configuration parameters M
Confirmed services access point reference M
Event serviees-aeeesspeintreference v
Result (+) S
Interface channel identifier M
Result (-) S
Error M

6.4.1.3  Service parameters

6.4.1.3.1 |Argument

The argumént contains the parameters of the service request.

6.4.1.3.2 [Interface type identifier

This paramgter identifies the type of the peripheral interface.

6.4.1.3.3 |Interface channel name

This paramieter identifies a communication channel of the specified type. It may be omitted, if channels| are
instantiatedl by RMS and there is mo~assignment of unique peripheral connectors necessary (e.g. [bus
systems).

6.4.1.3.4 |List of configuration parameters

The list of fonfiguration,parameters, which is outside the scope of ISO 20242, depends on the type of| the
selected peripheral dnterface. A selected peripheral interface specifies the necessary parameters fof its
configuratign.

If there arg Gonfiguration parameters valid for all channels of the specified type, only the first use of|this
service afternitiating the interface type will Sef these parameters.

6.4.1.3.5 Confirmed services access point reference

This parameter is the reference of a special service access point which is used for all confirmed services
belonging to this channel.

6.4.1.3.6 Event services access point reference

This parameter is the reference of a special service access point which shall be used for all event handling
services belonging to this channel.

12 © 1SO 2010 — All rights reserved
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6.4.1.3.7 Result (+)

This selection type parameter indicates that the service request succeeded.

6.4.1.3.8 Interface channel identifier

This parameter is the identifier for this channel and will be used for channel specific service requests.

6.4.1.3.9 Result ()

Th|t bcicbiiun iypc pdldlllctcl il Iulibdicb ii Idi ti 1€ SCI Vil.al: u:qucbi fdliclj
6.4.1.3.10 Error

Thig parameter indicates one of the following conditions exists:

— |interface of that type unavailable;

— |channel of that name unavailable;

— |channel of that name is already opened,;

— |missing or invalid channel name;

— | missing or invalid reference for confirmed services access point;
— | missing or invalid reference for event services access point;

— | memory error occurred;

— |hardware error detected;

— | channel configuration timeout;

— |insufficient resources to open‘this channel;

— |unspecified parametef error;

— | specified parameteér error.

6.4.1.4 Service procedure

Thig serviee checks all parameters and, if there is no error, it tries to open the specified comqmunication
chapnél:f the channel is ready for use, a channel identifier is returned; otherwise an error is returned.

6.4.2 Reconfigure Peripheral Interface Channel service

6.4.2.1 Service overview

This service is used to reconfigure an open communication channel for a peripheral interface.

6.4.2.2 Service parameter structure

The service parameters for this service are shown in Table 10.

© 1SO 2010 — All rights reserved 13


https://standardsiso.com/api/?name=6ed9ae86bb4d69f389e77c05b1922446

ISO 20242-2:2010(E)

Table 10 — Reconfigure Peripheral Interface Channel parameter structure

Parameter name

Req Cnf

Argument

Confirmed

Interface channel identifier

List of configuration parameters

Event services access point reference

services access point reference

=T 2= £

Result (+)

Interface ¢

Result (-)

Error

hannel identifier

g

\

6.4.2.3

6.4.2.3.1

ervice parameters

Argument

The argumént contains the parameters of the service request.

6.4.2.3.2
This param

6.4.2.3.3

The list of

selected peripheral interface. A selected\‘peripheral interface specifies the necessary parameters fof

configuratio

If there are
be set if the

6.4.2.3.4

This paranm
services be

Interface channel identifier

bter identifies the channel of the peripheral interface.

List of configuration parameters
Configuration parameters, which-is outside the scope of ISO 20242, depends on the type off
n.

configuration parameters valid for all channels of this type of interface, these parameters will
interface channel.identifier is that of the first opened channel after initiating the interface type.

Confirmed services access point reference

eter is.the’ reference of a special service access point which shall be used for all confir
onging-o this channel.

6.4.2.3.5

the
its

only

med

-Eventservices access pointreference

This parameter is the reference of a special service access point which shall be used for all event handling
services belonging to this channel.

6.4.2.3.6

Result (+)

This selection type parameter indicates that the service request succeeded.

14
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6.4.2.3.7 Interface channel identifier

This parameter is the identifier for this channel and will be used for channel specific service requests.

6.4.2.3.8 Result (-)

This selection type parameter indicates that the service request failed.

6.4.2.3.9 Error

Thig

6.4.
This
“chg

com
othd

6.4.

6.4.

Thig

pdldlllb‘icl illulil.adtcb ii Idi Ul'c Uf tiIU fU“UWiI 1Y CUI IulitiUI IS C)\ibib.
channel unavailable;

channel busy;

missing or invalid reference for confirmed services access point;
missing or invalid reference for event services access point;
memory error occurred;

hardware error detected,;

channel configuration timeout;

insufficient resources to configure the channel;

unspecified parameter error;

specified parameter error.
.4  Service procedure

service checks if there iscany transmission activity with this channel and produces a Res\
nnel busy” error in that casg” Otherwise, all parameters are checked and, if there is no error, t

munication channel willbe newly configured. If the channel is ready for use, a Result (+) i
rwise, a Result (-) with an error is delivered.

3 Read Data)service

3.1 Service overview

service is used to receive data via a peripheral interface channel.

It (-) with a
he specified
5 delivered;

6.4.3.2 Service parameter structure

The

service parameters for this service are shown in Table 11.

© 1SO 2010 — All rights reserved
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Table 11 — Read Data parameter structure

Parameter name

Req

Cnf

Argument
Interface channel identifier
Data receiving process handle
Maximum length of received data

Maximum process duration time

=T 2= £

Result (+)
Data receiying process handle
Received data length

Received data

Result (-)
Data receiying process handle
Received data length
Received data

Error

= Z2 0

= 2= =20

6.4.3.3  Service parameters

6.4.3.3.1 |Argument

The argumeént contains the parameters of the service request.

6.4.3.3.2 |Interface channel identifier.

This paramgter identifies the channel.of the peripheral interface expecting receive data.

6.4.3.3.3 [Data receiving process handle

This paramgter is a userdefined identifier for the data receiving process.

6.4.3.3.4 |Maximum’'length of received data

The maximpm.length of received data is the maximum number of octets contained in a received protocol

unit.

Hata

6.4.3.3.5 Maximum process duration time

This parameter contains the maximum duration time of data receiving in milliseconds.

6.4.3.3.6 Result (+)

This selection type parameter indicates that the service request succeeded.

16
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6.4.3.3.7 Data receiving process handle

This parameter is a copy of the user defined process handle delivered with the service request.
6.4.3.3.8 Received data length
The number of octets contained in a received protocol data unit.

6.4.3.3.9 Received data

Thig paldlllcicl returns-thereceived pluiuuui tataomit bUllbiDﬁllg ofomeormoreoctets—Themurmher of octets
is always less than or equal to the maximum data length specified with the request.

6.4.3.3.10 Result (-)

Thig selection type parameter indicates that the service request failed.

6.4.3.3.11 Data receiving process handle

Thig parameter is a copy of the user defined process handle delivered with‘the service request.
6.4.3.3.12 Received data length

Thel number of octets received until the error occurred and receiving process stopped.
6.4.3.3.13 Received data

Thig parameter returns the received data consisting’ef zero or more octets.

6.4.3.3.14 Error

Thig parameter indicates that one of thé following conditions exists:

— |channel unavailable;

— |receiving process of this channel is busy;

— | memory error oceurred;

— |hardware erfer-detected;

— |allocation*of communication buffer failed,;

— |invalid specified maximum data length;

— data receiving timeout;

— receiving process cancelled by user.

6.4.3.4 Service procedure

If a channel is available and no receiving process is active for it, this service starts a data receiving process
that finishes either when a complete protocol data unit is received, when the maximum data length is reached,
when a timeout occurs, or when an error occurs. In the case of a timeout or an error, the receiver buffer
contains the octets received at that time.

© 1SO 2010 — All rights reserved 17
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6.4.4 Write Data service
6.4.4.1 Service overview
This service is used to transmit data via a peripheral interface channel.

6.4.4.2 Service parameter structure

The service parameters for this service are shown in Table 12.

Table 12 — Write Data parameter structure

Parameter hame Req Cnf

Argument
Interface channel identifier
Data transmission process handle
Length of data being transmitted

Data to be[transmitted

=T Z2(E £ £ £

Maximum process duration time

Result (+)

Data transinission process handle

<

Result (-)
Data transmission process handle

Transmittefd data length

= 220

Error

6.4.4.3 Service parameters

6.4.4.31 |Argument

The argumeént contains the ‘parameters of the service request.

6.4.4.3.2 |Interface.channel identifier

This paramgter identifies the channel of the peripheral interface to transmit data.

6.4.4.3.3 Data transmission process handle

This parameter is a user defined identifier for this data transmission process.

6.4.4.3.4 Length of data being transmitted

This parameter specifies the number of octets which have to be transmitted.

18 © 1SO 2010 — All rights reserved
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6.4.4.3.5 Data to be transmitted

This parameter contains one or more octets which have to be transmitted.

6.4.4.3.6 Maximum process duration time

This parameter contains the maximum duration time of data transmission in milliseconds.

6.4.4.3.7 Result (+)

Thigsefectiomtypeparameterindicates that the—service request succeeded:

6.4.1.3.8 Data transmission process handle

Thig parameter is a copy of the user defined process handle delivered with the serviceequest.
6.4.4.3.9 Result (-)

Thig selection type parameter indicates that the service request failed.

6.4.1.3.10 Data transmission process handle

Thig parameter is a copy of the user defined process handle delivered with the service request.
6.4.1.3.11 Transmitted data length

Thel number of octets transmitted until the error occurted and transmission process stopped.
6.4.4.3.12 Error

Thig parameter indicates one of the following conditions exists:

— |channel unavailable;

— |transmission process of this.channel is busy;

— |memory error occurred;

— |hardware error detected:;

— |allocationef communication buffer failed,;

— |invalid'specified maximum data length;

— datatransmission timeout;

— transmission process cancelled by user.

6.4.4.4 Service procedure

If the channel is available and no transmission process is active for it, this service starts a data transmission
process that finishes either when the specified number of octets is transmitted, when a timeout occurs, or
when an error occurs. In the case of a timeout or error, the parameter “transmitted data length” returns the
number of transmitted octets at the time the timeout or error occurred.

© 1SO 2010 — All rights reserved 19
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6.4.5 Execute Operation service
6.4.5.1 Service overview
This service is used to execute an operation of this peripheral interface channel.

6.4.5.2  Service parameter structure

The service parameters for this service are shown in Table 13.

Table 13 — Execute Operation parameter structure

Parameter hame Req Cnf

Argument
Interface channel identifier
Execute operation process handle
Operation [dentifier

List of opefation input parameters

=T Z2(E £ £ £

Maximum process duration time

Result (+) S
Execute operation process handle M
List of opefation output parameters M

Result (-) S
Execute operation process handle M
Error M

6.4.5.3  Service parameters
6.4.5.3.1 |Argument
The argumeént contains the ‘parameters of the service request.

6.4.5.3.2 |Interface.channel identifier

This paramgter identifies the channel of the peripheral interface comprising the operation.

6.4.5.3.3 Execute operation process handle

This parameter is a user defined identifier for this execution process.

6.4.5.3.4 Operation identifier

This parameter is the identifier for the operation to be executed.
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6.4.5.3.5 List of operation input parameters

This parameter list depends on the kind of operation to be executed. Definition of the operations and their
arguments are outside the scope of ISO 20242.

6.4.5.3.6 Maximum process duration time

This parameter contains the maximum duration time of executing the operation in milliseconds.

6.4.5.3.7 Result (+)

Thig selection type parameter indicates that the service request succeeded.

6.4.5.3.8 Execute operation process handle

Thig parameter is a copy of the user defined process handle delivered with the service«request.

6.4.5.3.9 List of operation output parameters

Thig parameter list depends on the kind of operation to be executed. Defining operations and theif arguments
is npt within the scope of this part of ISO 20242.

6.4.5.3.10 Result (-)

Thig selection type parameter indicates that the service request failed.

6.4.6.3.11 Execute operation process handle

Thig parameter is a copy of the user defined process handle delivered with the service request.
6.4.6.3.12 Error

Thig parameter indicates that one of the following conditions exists:

— |channel unavailable;

— |operation not foundsidentifier not valid;

— | execution of opération still in progress;

— | memory efror occurred;

— | hardware error detected:;

— illput pdlalllﬁtcl ilbt IIUt va“u',
— executing operation timeout;

— execution cancelled by user.

6.4.5.4 Service procedure

If the channel is available and the specified operation is not in progress, the operation will be started. If an
error occurs or if it is cancelled by the RMS user, the operation is stopped.

© 1SO 2010 — All rights reserved 21
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6.4.6 Cancel Communication Process service

6.4.6.1 Service overview

This service is used to cancel a pending receiving or transmission process or the execution of an operation.

6.4.6.2 Service parameter structure

The service parameters for this service are shown in Table 14.

Table 14 — Cancel Communication Process parameter structure

Parameter hame Req Cnf
Argument M
Interface channel identifier M
Communication process handle M
Result (+) S
Result (-) S
Error M
6.4.6.3 §Service parameters
6.4.6.3.1 |[Argument

The argumeént contains the parameters of the service request.

6.4.6.3.2

This param

6.4.6.3.3

This param
the user wh

6.4.6.3.4

Interface channel identifier

Communication process handle

Resuit(+)

This selecti

bter identifies the communicating channel of the peripheral interface.

hn typp parameter indicates that the service request succeeded

pter is the identifier for the communication process to be cancelled. This identifier was define
en starting the'service which is now to be cancelled.

6.4.6.3.5

This selection type parameter indicates that the service request failed.

6.4.6.3.6

This parameter indicates that one of the following conditions exists:

Result (-)

Error

— channel not found;

22
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Thig

communication process handle not open;
cancelling communication not possible;
memory error occurred;

hardware error detected.

6.4 Service procedure

1ISO 20242-2:2010(E)

com

6.4.

6.4.

Thig

ope

6.4.

7 Get Periphery Interface Channel Status service

7.1 Service overview

ration.

7.2  Service parameter structure

Thel service parameters for this service are shown in Table 15;

Table 15 — Get Periphery Interface:Channel Status parameter structure

aclvibc ia uacu‘ tU ballbc: d pcllu‘illy bUIIIIIIuII;batiUII PIULLCOS. :f t:lc DUIVibU ;b SULLCTS >fu|, a new
munication process can be started. A cancelled communication process produces a Result (-) and a
carcelled by user” error.

service is used to investigate the status of a receiving or transmission.process or of the exegution of an

Parameter name Req Cnf
Argument M
In{erface channel identifier M
Ce¢mmunication process handle M
Regult (+) S
Sthtus
Prpgress M
Regult (-) S
Erfor
6.4.7.3— Service parameters

6.4.

The

7.3.1  Argument

argument contains the parameters of the service request.

6.4.7.3.2 Interface channel identifier

This parameter identifies the communicating channel of the peripheral interface.

© 1SO 2010 — All rights reserved
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6.4.7.3.3

Communication process handle

This parameter is the identifier for the communication process to be checked. The identifier is defined by the
user when starting the applicable service.

6.4.7.3.4

Result (+)

This selection type parameter indicates that the service request succeeded.

6.4.7.3.5

Status

This param

6.4.7.3.6

This param
the numberi

6.4.7.3.7

This selecti

6.4.7.3.8

This param
channe
commu
memor]
hardwa

g

L

6.4.7.4

This service

bter identifies the status of the peripheral interface channel.

Progress

eter describes the progress of the communication process. For data read or write ‘processes
of actual received or transmitted characters.

Result (-)

bn type parameter indicates that the service request failed.
Error

bter indicates that one of the following conditions exists:

| not found;

nication process handle not open;

y error occurred;

re error detected.

ervice procedure

checks if the specified communication process is pending and then ascertains its status.

6.4.8 Clear Read Bufferdservice

g

!-

6.4.8.1

This service

ervice overview

is dsed to clear the read buffer of a peripheral interface channel.

S

6.4.8.2

J

The service

24

>ervice parameter structure

parameters for this service are shown in Table 16.

it is
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Parameter name Req

Cnf

Res

Result (+)

Argument M

Interface channel identifier M

M [V ARN

En

oty

for

6.4.

6.4.

The)

6.4.

Thig

6.4.

Thig

6.4.

Thig

6.4.

Thig

B.3  Service parameters

B.3.1 Argument

argument contains the parameters of the service request.

B.3.2 Interface channel identifier

parameter identifies the communicating channel of the peripheral interface.
B.3.3 Result (+)

selection type parameter indicates that the service request succeeded.
B.3.4 Result (-)

selection type parameter indicates-that the service request failed.
B.3.5 Error

parameter indicates that.one of the following conditions exists:
channel not found,

memory erraf/occurred;

hardware error detected,

receiving process is busy.

6.4.8.4  Service procedure

This service checks whether there is a receiving process active and, if not, it clears the read buffer.

6.4.9 Close Peripheral Interface Channel service

6.4.9.1 Overview

This service is used to close a peripheral interface channel.

© 1SO 2010 — All rights reserved
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6.4.9.2 Service parameter structure

The service parameters for this service are shown in Table 17.

Table 17 — Close Peripheral Interface Channel parameter structure

Parameter name Req Cnf
Argument M
Interface channel identifier M
Result (+) S
Result (-) S
Error M

6.4.9.3 Service parameters

6.4.9.3.1 |[Argument

The argumeént contains the parameters of the service request.

6.4.9.3.2 |Interface channel identifier

This paramgter identifies the communicating channel of thesperipheral interface.
6.4.9.3.3 |Result (+)

This selectipn type parameter indicates that the service request succeeded.
6.4.9.3.4 |Result (-)

This selectipn type parameter indicates that the service request failed.
6.4.9.3.5 |Error

This paramgter indicates that one of the following conditions exists:

— channgl not found;

— memory‘error occurred;

— hardware error detected,;
— communication process is busy.

6.4.9.4  Service procedure

This service checks whether there is a communication process open and, if not, it closes the peripheral
interface channel.

26 © 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=6ed9ae86bb4d69f389e77c05b1922446

6.4.10 Signal Event service

6.4.10.1

Service Overview

This service is used to signal local events.

6.4.10.2 Service parameter structure

The service parameters for this service are shown in Table 18.

1ISO 20242-2:2010(E)

Table 18 — Signal Event parameter structure

Parnameter name

Ind

Rsp

Arg
In
EV
EV

Req
St

Req
En

Lment

erface channel identifier

ent identifier

ent message

ult (+)

atus

ult (-)

for

= ¥ £

6.4.

6.4.

The)

6.4.

Thig
isn

6.4.

Thig

10.3 Service parameters

10.3.1 Argument

argument contains the parameters of the service request.

10.3.2 Interface channel identifier

parameter identifies the communicating channel of the peripheral interface. If the value is zer

bt specific for assingle channel.

10.3.3 Event identifier

pafameter is the identifier for the event.

D, the event

6.4.10.3.4 Event message

This parameter returns an event message, which is an event specific data structure.

NOTE

6.4.10.3.5 Result (+)

This selection type parameter indicates that the service request succeeded.

© 1SO 2010 — All rights reserved

Defining event identifiers or the data events carry is not within the scope of this part of ISO 20242. This will be
application specific.
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6.4.10.3.6

Status

This parameter identifies the status of the event handler among the following choices:

Event handling finished

Event handling in progress

6.4.10.3.7 Result (-)

This selectieptypeparameterindicatesthatthe servicefequestialed:
6.4.10.3.8 |Error

This paramgter shall indicate an error among the following choices:

Event

g

L

6.4.10.4

Event handling temporarily not possible

vith that identifier still in progress

Handling of the specified event not possible

ervice procedure

This servicg first checks if it is possible to handle this event. Then ‘a*handler is started accordingly and st

“Event han
handling fin

6.5 Exte

6.5.1 Initi

g

L

6.5.1.1

The servics

dling in progress” is returned or the handler is called and finishes its task and status “E
shed” is returned. If the event cannot be handled, an-error is returned.

hded services

late Extended Interface Type

ervice overview

request is forwarded by-service Initiate Peripheral Interface Type (see 6.3.2) after installing

extended service provider.

atus
vent

) an

6.5.1.2  Service parameter.structure
The serviceg parameters_farthis service are shown in Table 19.
Table 19 — Initiate Extended Interface Type parameter structure

Parameter hame Req Cnf
Argument M

Interface type name M

Interface type identifier M
Result (+) S
Result (-) S

Error M
28 © 1SO 2010 — All rights reserved
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6.5.1.3  Service parameters

6.5.1.3.1 Argument

The

argument contains the parameters of the service request.

6.5.1.3.2 Interface type name

This parameter contains the name of the interface type.

6.5.

Thig

6.5.

Thig

6.5.

Thig

1.3.3  Interface fype idenfifier

parameter contains a number identifying this interface type for other service requests.
1.3.4 Result (+)
selection type parameter indicates that the service request succeeded.

1.3.5 Result (-)

selection type parameter indicates that the service request failed,

6.5.1.3.6 Error

Thig

parameter shall indicate an error among the following-choices:
Unknown or not available interface type
This interface type is already initialized

A hardware error was detected

6.5.1.4  Service procedure

Thig

service checks the availability of an interface with the specified type name. If this interface

prepared for use.

6.5.

Pro
des

6.5.

P Conclude Extended Interface Type

cedure and.parameters of this service are identical to service Conclude Peripheral Interfa
Cribed in 6:313.

B /Open Extended Interface Channel

exists, it is

ce Type as

6.5.3.1 Service overview

This service is used to open a communication channel for an extended interface of specified type and
configures the channel for the user's needs.

6.5.3.2  Service parameter structure

The

service parameters for this service are shown in Table 20.

© 1SO 2010 — All rights reserved
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Table 20 — Open Extended Interface Channel parameter structure

Parameter name Req Cnf
Argument M

Interface type identifier M

Interface channel identifier M

Interface channel name M

List of configuration parameters M

Confirmed serviees-aceess-peinrtreference v

Event serv|ces access point reference M
Result (+) S
Result (-) S

Error M
6.5.3.3  Service parameters

6.5.3.3.1

Argument

The argumént contains the parameters of the service request.

6.5.3.3.2
This param
6.5.3.3.3
This param
6.5.3.3.4
This param

6.5.3.3.5

The list of ¢
of this list

Interface type identifier

bter identifies the type of the peripheral interface.

Interface channel identifier

bter is an assigned identifier-for'the channel of the peripheral interface.
Interface channel name

bter identifies a communication channel of the specified type.

List of configuration parameters

onfiguration parameters depends on the type of the selected peripheral interface. The specificg
s_not ‘within the scope of this part of ISO 20242. The necessary parameters may be foun

descriptiong

tion
d at

for'the specified peripheral interfaces.

6.5.3.3.6

Confirmed services access point reference

This parameter is the reference of a special service access point which shall be used for all confirmed
services belonging to this channel.

6.5.3.3.7

Event services access point reference

This parameter is the reference of a special service access point which shall be used for all event handling
services belonging to this channel.

30
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6.5.3.3.8  Result (+)

This selection type parameter indicates that the service request succeeded.
6.5.3.3.9 Result (-)
This selection type parameter indicates that the service request failed.

6.5.3.3.10 Error

Th|t pdaidll IUiUI b; Id“ il Iulibdic dir CItor aftiorty ﬁ 1< fU“UWiI US) bi IUil.acb.
— | Interface of that type is not available

— | Channel of that name is not available

— |Channel is already opened

— |Missing or invalid channel name

— | Missing or invalid reference for confirmed services access point
— | Missing or invalid reference for event services access point
— | A memory error occurred

— | A hardware error was detected

— | Timeout for channel configuration

— | Not enough resources to open this channél

— |Unspecified parameter error

— | Specified parameter error

— | Any other error

6.5.3.4 Service procedure

Thig service checks all parameters and, if there is no error, it tries to open the specified communication
chapnel. If the ¢hannel is not ready for use, an error is returned.

6.5.|4 Reconfigure Extended Interface Channel

Procedure and parameters of this service are identical to service Reconfigure Peripheral Interface Channel as
described in 6.4.2.

6.5.5 Read Extended Interface Data

Procedure and parameters of this service are identical to service Read Data as described in 6.4.3.

6.5.6 Write Extended Interface Data

Procedure and parameters of this service are identical to service Write Data as described in 6.4.4.
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6.5.7 Execute Extended Interface Operation

Procedure and parameters of this service are identical to service Execute Operation as described in 6.4.5.

6.5.8 Cancel Extended Communication Process

Procedure and parameters of this service are identical to service Cancel Communication Process as
described in 6.4.6.

6.5.9 Get

Extended Interface Channel Status

Procedure and parameters of this service are identical to service Get Periphery Interface Channel Status as

described in 6.4.7.

6.5.10 Clear Extended Interface Read Buffer

Procedure and parameters of this service are identical to service Clear Read Buffer as described in 6.4.8.

6.5.11 Close Extended Interface Channel

Procedure

described in 6.4.9.

6.5.12 Signal Extended Event

Procedure and parameters of this service are identical to service-Signal Event as described in 6.4.10.

6.6 Oper

6.6.1 Alldcate Memory

6.6.1.1 S

This service

6.6.1.2 S

The service

and parameters of this service are identical to service Close Peripheral Interface Buffef as

ating Support Services

ervice overview

is used to get a reference foericoherent data space of specified size.

ervice parameter stracture

parameters for this)Service are shown in Table 21.

Table 21 — Allocate Memory parameter structure

Parameter hame Req Cnf
Argument M
Number of octets in data space M
Result (+) S
Allocated data space reference M
Result (-) S
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6.6.1.3  Service parameters

6.6.1.3.1 Argument

The argument contains the parameters of the service request.

6.6.1.3.2 Number of octets in data space

This parameter specifies the size of the requested data space in octets (unit of eight bits).

6.6.1.3.3 Result (+)

Thig selection type parameter indicates that the service request succeeded.

6.6.1.3.4 Allocated data space reference

Thig parameter contains a reference to identify the requested data space.

6.6.1.3.5 Result (-)

Thig selection type parameter indicates that the service request failed,

6.6.1.4 Service procedure

If alcoherent data area of the specified size is available,-a reference to it is created. Otherwise [the request
failg.

6.6.2 Reallocate Memory

6.6.2.1 Service overview

Thig service is used to change the siz& of a previously allocated data space.

6.6.2.2 Service parameter structure

The] service parameters faorthis service are shown in Table 22.

Table 22 — Reallocate Memory parameter structure

Parlameter name Req Cnf
Argument M
Referénce to allocated data space M

A
TvT

Result (+) S

Reallocated data space reference

Result (-) S
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6.6.2.3  Service parameters

6.6.2.3.1

Argument

The argument contains the parameters of the service request.

6.6.2.3.2

Reference to allocated data space

This parameter is the reference to the data space whose size has to be changed. It shall be the result of either

an Allocate

Memory or Reallocate Memory service.

6.6.2.3.3
This param
6.6.2.3.4
This selecti
6.6.2.3.5
This param
6.6.2.3.6
This selecti
6.6.24 S

If data spaq
The conten
possible to

6.6.3 Fre¢ Memory

6.6.3.1 S

This service

6.6.3.2 S

The service

Number of octets in reallocated data space

cter specifies the new size of the requested data space in octets (unit of eight bits).
Result (+)

bn type parameter indicates that the service request succeeded.

Service reference

bter contains a reference to identify the requested data space.

Result (-)

bn type parameter indicates that the service requestfailed.

ervice procedure
e is available to change the specified_data space, a reference to the new data space is credted.

ts of the data space shall be unchanged up to the shorter of the old and new sizes. If it is| not
change the size of the data space,the'request fails and the old data space stays valid.

ervice overview

is used to get a feference for coherent data space of specified size.

ervice parameter structure

parameiers for this service are shown in Table 23.

Parameter name Req Cnf
Argument M
Reference to allocated data space M
Result (+) S
Result (-) S
Error M
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3.3  Service parameters

3.3.1 Argument

The argument contains the parameters of the service request.

6.6.

3.3.2 Reference to allocated data space

This parameter is the reference to the data space which has to be released. It has to be the result of either an

Allo

6.6.

cate Memory or Reallocate Memory service.

3.3.3 Result (+)

Thig selection type parameter indicates that the service request succeeded.

6.6.

3.3.4 Service reference

Thig parameter contains a reference to identify the requested data space.

6.6.

3.3.5 Result (-)

Thig selection type parameter indicates that the service request failed:

6.6.

3.3.6 Error

Thig parameter shall indicate an error among the following Choices:

6.6.

Invalid reference to allocated data space

Any other error

B.4  Service procedure

If the specified reference is validifor an allocated data space, the space is released and will be
other allocation. Otherwise the ald data space stays valid and an error is returned.

6.6.

6.6.

Thig

B GetTime

nA Service overview

(UTE).

6.6

.B.2/ _Service parameter structure

serviceds)used to investigate the time in different formats with respect to Universal Coord

free for any

nated Time

The service parameters for this service are shown in Table 24.
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Table 24 — Get Time parameter structure

Parameter name Req Cnf
Argument M
Required time format M
Result (+) S
List of time describing elements M
Result (-) S
Error M
6.6.4.3  Service parameters
6.6.4.3.1 |Argument

The argumeént contains the parameters of the service request.

6.6.4.3.2

This param

Required time format

bter specifies the required time format among the following choices:

— UNIX §me: the number of seconds since January 1, 1970, 00:00 o'clock UTC, units for seconds

micros

— Absolu
milliseq

pconds since the last second;

e time: the Universal Coordinated Time units for year, month, day of month, hour, minute, sec

ond, microsecond and nanosecond with an additional element containing the difference to

local time in seconds.

6.6.4.3.3

This selecti
6.6.4.3.4
This param

6.6.4.3.5

This selecti

Result (+)

bn type parameter indicates that the service request succeeded.

List of time describing elements

bter contains{he’elements of a time structure according to the required time format.

Result-(3)

b type parameter indicates that the service request failed.

and

bnd,
the

6.6.4.3.6

Error

This parameter shall indicate an error among the following choices:

— Time could not be investigated

— Any other error

6.6.4.4 Service procedure

The Universal Coordinated Time is verified by means of RMS. If that is not possible, an error is returned.

36

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=6ed9ae86bb4d69f389e77c05b1922446

1ISO 20242-2:2010(E)

6.6.5 Get Process Time

6.6.5.1 Service overview

This service tells the value of a microseconds counter in RMS. The start time of the counter is not determined.

6.6.5.2  Service parameter structure

The service parameters for this service are shown in Table 25.

Table 25 — Get Process Time parameter structure

Parfameter name Req Cnf

Regult (+) S
Ldcal Process Time M

Regult (-) S
Erfor

6.6.6.3  Service parameters

6.6.5.3.1 Argument

Thig service has no parameters.

6.6.5.3.2 Result (+)

Thig selection type parameter indicates that the service request succeeded.
6.6.6.3.3 Local Process Time

Thig parameter contains the Value of a microseconds counter in RMS.

6.6.5.3.4 Result ()

Thig selection typé parameter indicates that the service request failed.

6.6.5.3.5 _Error

Thig parameter shall indicate an error among the following choices:

— Local Process Time could not be investigated
— Any other error

6.6.5.4  Service procedure

RMS shall contain a microseconds counter. This counter is started with the availability of RMS, but the start
value of the counter is not determined. This service investigates the actual value of the counter.
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6.6.6 Wait

6.6.6.1 Service overview

This service creates a delay for a specified amount of time.

6.6.6.2  Service parameter structure

The service parameters for this service are shown in Table 26.

Table 26 — Wait parameter structure

Parameter hame Req Cnf
Argument M
Waiting time M
Result (+) S
Result (-) S
Error M

6.6.6.3  Service parameters

6.6.6.3.1 |Argument

The argumeént contains the parameters of the service‘tequest.

6.6.6.3.2 |Waiting time

This paramgter specifies the amount of delay time in milliseconds.
6.6.6.3.3 |Result (+)

This selectipn type parametefindicates that the service request succeeded.

6.6.6.3.4 |Result (-)

This selectipn type‘parameter indicates that the service request failed.

6.6.6.3.5 |Error

This parameter shall indicate an error among the following choices:
— Temporizing failed, service finished immediately
— Any other error

6.6.6.4  Service procedure

If resources to determine time are available, this service waits a specified amount of time. Otherwise an error
is returned.
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6.6.7 Create Timer

6.6.7.1 Service overview
This service creates and starts a timer in RMS and installs a service access point to handle the timer event.

6.6.7.2  Service parameter structure

The service parameters for this service are shown in Table 27.

Table 27 — Create Timer parameter structure

Parlameter name Req Cnf

Argument
Timer access point reference
Timer process handle

Ddyration time

= 2 ¥ L

Ndmber of events

Regult (+) S
Tifner identifier M

Regult (-) S
Erfor

6.6.7.3  Service parameters

6.6.7.3.1 Argument

Thelargument contains the parameters of the service request.

6.6./.3.2 Timer access point reference

Thig parameter js)the reference of a special service access point which shall be used to hapdle events
belgnging to this:;timer.

6.6./.3.3 >-Timer process handle

This_patameter is a handle defined by the user to identify events of this timer. The event carries this handle.

6.6.7.3.4 Duration time

This parameter is the time elapsing until a timer event is signalled.

6.6.7.3.5 Number of events

Timers may work repetitively. This parameter assigns the number of repetitions. The value zero denotes a
repetitive timer which only stops if the timer is removed.
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6.6.7.3.6 Result (+)

This selection type parameter indicates that the service request succeeded.
6.6.7.3.7 Timer identifier
This parameter is the identification for the created timer. The identifier is needed to remove the timer.

6.6.7.3.8 Result ()

This selectipm iypc palalllcicl imdicatesthat the—service lcqut:bi faited:
6.6.7.3.9 |Error

This paramgter shall indicate an error among the following choices:
— Resouices for timers exhausted

— Any other error

6.6.7.4  Service procedure
If correspopding resources are available, a timer is created and stafted. After the given duration time is
exhausted, |a timer event is signalled. If the specified number of eventsiis greater than one, the timer is stgrted
again. If thé number of signalled events matches the specified number of events, the timer is removed [and
timer resoyrces are available for another timer. If the specifie@ number of events is zero, the timer funs
repetitively pnd may only be stopped by Remove Timer service:

The accuragy of the timer depends on the resources of RMS and should be the best possible.
6.6.8 Signal Timer Event

6.6.8.1 Service overview

This servicg signals the end of a timing period and issues an indication primitive.

6.6.8.2  §Service parameter structure

The service parameters forthis service are shown in Table 28.

Table 28 — Signal Timer Event parameter structure

Parameter pame Ind Rsp
Argument M
Timer process handle M
Timer status M
Result (+) S
Result (-) S
Error code C
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6.6.8.3  Service parameters
6.6.8.3.1 Argument
The argument contains the parameters of the service request.

6.6.8.3.2 Timer process handle

This parameter is a handle defined by the user to identify the timer which signals this event. This handle is a
parameter of service Create Timer.

6.6.8.3.3 Timer status

Thig parameter denotes if a former event of this timer is still pending. An event is pending until [a response
prinjitive is received.

6.6.8.3.4 Result (+)

Thig parameter indicates that the service indication succeeded and the event,is no longer pending.

6.6.8.3.5 Result (-)

Thig parameter indicates that the service indication cannot beecCeived or processed and the ¢vent is not
expgcted.

6.6.8.3.6 Error code

Thig parameter denotes the reason for the error coadition.

6.6.8.4 Service procedure

If the duration time of a timer is exhausted, an event is signalled to the user with an indication pfimitive. It is
chetked, if a former event is still pending and status of timer is defined accordingly.

6.6.9 Remove Timer

6.6.p.1 Service overview

Thig service stops.a. running timer in RMS, removes it and frees all linked resources.

6.6.p.2  Service parameter structure

Thel service parameters for this service are shown in Table 29.

Table 29 — Remove Timer parameter structure

Parameter name Req Cnf
Argument M
Timer identifier M
Result (+) S
Result (-) S
Error M
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6.6.9.3  Service parameters

6.6.9.3.1

Argument

The argument contains the parameters of the service request.

6.6.9.3.2

This parameter is an identifier for the timer returned by service Create Timer.

6.6.9.3.3
This param
6.6.9.3.4
This selecti
6.6.9.3.5
This param
— Timeri

— Operat

Timer identifier

Result (+)

Result (-)

bn type parameter indicates that the service request failed.
Error

eter shall indicate an error among the following choices:
dentifier not valid

on failed, timer event busy

— Any other error

6.6.9.4 S

If no event
returned.

ervice procedure

6.6.10 Create Light Process Timer

ervice overview

bter indicates that the service request succeeded and the timer is removed.

of the addressed timer is pending, thé timer is stopped and removed. Otherwise an errgr is

This servicg creates and staris,a light process timer in RMS and installs a service access point to handlg the

6.6.10.1 §
timer event
6.6.10.2 S

The service

ervice parameter structure

parameters for this service are shown in Table 30.

42
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Table 30 — Create Light Process Timer parameter structure

Parameter name Req

Cnf

Argument
Timer access point reference
Timer process handle
Duration time

Number of events

= 2= = Z

Req

Req
En

Timer identifier

ult (+)

ult (-)

for

6.6.

6.6.

The)

6.6.

This
beld

6.6.

Thig

6.6.

Thig

6.6.

Tim

repetitive timer which only stops if the timer is removed.

10.3 Service parameters
10.3.1 Argument

argument contains the parameters of the service request.

10.3.2 Timer access point reference

parameter is the reference of a special service access point which shall be used to ha
nging to this timer.

10.3.3 Timer process handle

parameter is a handle defined\by the user to identify events of this timer. The event carries thi

10.3.4 Duration time

parameter is theime elapsing until a timer event is signalled.

10.3.5 Number of events

ers may-work repetitively. This parameter assigns the number of repetitions. The value zerq

hdle events

5 handle.

denotes a

6.6.10.3.6 Result (+)

This selection type parameter indicates that the service request succeeded.

6.6.10.3.7 Timer identifier

This parameter is the identification for the created timer. The identifier is needed to remove the timer.

6.6.10.3.8 Result (-)

This selection type parameter indicates that the service request failed.
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6.6.10.3.9 Error
This parameter shall indicate an error among the following choices:
— Resources for light processes exhausted

— Any other error

6.6.10.4 Service procedure

If correspo et a - —8 wHeght—pre a d-anr—asseeiated arted.
After the given duration time is exhausted, a timer event is signalled. If the specified number of events is
greater tham one, the timer is started again. If the number of signalled events matches the specified numbegr of
events, the|timer is removed and the light process is closed. If the specified number of events.is, zero, the
timer runs repetitively and may only be stopped by a Remove Timer service.

The accuragy of the timer depends on the scheduling of the light process.
6.6.11 Signal Light Process Timer Event

6.6.11.1 Service overview

o

The timing period is exhausted and the light process associated with this-{imer issues an indication primitiv

6.6.11.2 S§ervice parameter structure

The service parameters for this service are shown in Table 31.

Table 31 — Signal Light Process Timer Event parameter structure

Parameter pame Ind Rsp
Argument M

Timer process handle M

Timer statys Cc
Result (+) M

6.6.11.3 Service parameters

6.6.11.3.1 [Argument

The argument contains the parameters of the service request.

6.6.11.3.2 Timer process handle

This parameter is a handle defined by the user to identify the timer which signals this event. This handle is a
parameter of Create Light Process Timer service.

6.6.11.3.3 Timer status

If the light process is able to control absolute timing, this parameter is present and denotes if processing of a
former event of this timer exceeded specified timer duration.
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6.6.11.3.4 Result (+)

This

parameter indicates that the service indication succeeded and the event is no longer pending.

6.6.11.4 Service procedure

If the duration time of a timer is exhausted, an event is signalled to the user with an indication primitive. If
possible, it is checked whether a former event handling exceeded the specified timer period.

6.6.12 Remove Light Process Timer

6.6.12.1 Service overview

This
resq

service stops the light process service parameter which is associated with this timer'and fre
urces.

6.6.12.2 Service parameter structure

The)

service parameters for this service are shown in Table 32.

Table 32 — Remove Light Process Timer table

es all linked

Parlameter name Req

Cnf

Ti

Req

Req
En

Argtment M

er identifier M

ult (+)

ult (-)

for

6.6.

6.6.

The)

6.6.

Thig

12.3 Service parameters

12.3.1 Argument

argument contains the parameters of the service request.

12.3.2 “Timer identifier

parameter is an identifier for the timer returned by Create Timer service.

6.6.12.3.3 Result (+)

This parameter indicates that the service request succeeded and the timer is removed.

6.6.12.3.4 Result (-)

This selection type parameter indicates that the service request failed.
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6.6.12.3.5 Error

This parameter shall indicate an error among the following choices:
— Timer identifier not valid

— Operation failed, timer event busy

— Any other error

6.6.12.4 Servieceprocedure

If no event|of the addressed timer is pending, the light process is stopped and linked resources @re"fr

Otherwise 4n error is returned.
6.6.13 Identify Light Process

6.6.13.1 Service overview

This servicg identifies the light process of the requesting entity.

6.6.13.2 S§ervice parameter structure

The service parameters for this service are shown in Table 33.

Table 33 — Identify Light Process:parameter structure

bed.

Parameter hame Req Cnf

Result (+) S
Light procdgss identifier M

Result (-) S
Error M

6.6.13.3 Service parameters

6.6.13.3.1 [Argument

This servicg request has no parameters.

6.6.13.3.2 |Result (+)

This selection type parameter indicates that the service request succeeded.
6.6.13.3.3 Light process identifier

This parameter contains a unique identifier for the light process.

6.6.13.3.4 Result (-)

This selection type parameter indicates that the service request failed.
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6.6.13.3.5 Error
This parameter shall indicate an error among the following choices:
— Light process could not be identified

— Any other error

6.6.13.4 Service procedure

Thig-service-investigates—the-identifierof theactual-light-process-of the servicerequestinguserf this is not

o
SCTIVICCTT TV CotgTtC ST IO CTItmCT— ot actoar T PTOCC oSS O tnC—SCTrvIiCcCTCOUT Sty — o ST T

possible an error is returned.

6.6.14 Create Counted Semaphore

6.6.14.1 Service overview

Thig service creates a control handle for resources which may be used only alimited number at th¢ same time.
How often a resource may be used at the same time is specified with the serviece request.

6.6.14.2 Service parameter structure

The| service parameters for this service are shown in Table 34.

Table 34 — Create Counted Semaphore parameter structure

Parlameter name Req Cnf
ArgAlJment M

Nymber of concurrent usages M
Regult (+) S

Sgmaphore handle

Regult (-) S

Erfor

6.6.14.3 Service parameters

6.6.14.3:1° Argument

The argument contains the parameters of the service request.

6.6.14.3.2 Number of concurrent usages

This parameter specifies how many users are allowed to access the resource concurrently.

6.6.14.3.3 Result (+)

This selection type parameter indicates that the service request succeeded.
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6.6.14.3.4

Semaphore handle

This is the handle for controlling the access to the protected resource.

6.6.14.3.5

Result (-)

This selection type parameter indicates that the service request failed.

6.6.14.3.6

Error

This param

Numbs

No mo

:‘tb‘l bi |aii ;I Iulibdib' dll SImror drriol Ig ii IS fU“UWiI Ig bi IUibe.
r of concurrent users not valid

e semaphore control available

Any other error

6.6.14.4 Service procedure
It is checke if the number of concurrent users is valid and if resources for access control are available. Then
a control object is created, an associated counter is loaded with the numbeér of maximum concurrent users
and a hand|e is returned. Otherwise an error is returned.
6.6.15 Waif for Counted Semaphore
6.6.15.1 Service overview
With this sgrvice the access to a resource is requested-which is protected by the specified semaphore. If the
access is npt allowed, access is deferred until a specified time interval.
6.6.15.2 Service parameter structure
The serviceg parameters for this service are shown in Table 35.
Table 35 —Wait for Counted Semaphore parameter structure

Parameter hame Req Cnf
Argument M

Semaphorg¢ handle M

Maximum yvaiting_time M
Result (+) S
Result (-) S

Error M
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6.6.15.3 Service parameters

6.6.15.3.1 Argument

The

argument contains the parameters of the service request.

6.6.15.3.2 Semaphore handle

This parameter is the handle of the counted semaphore protecting the resource. The handle was returned by
Create Counted Semaphore service.

6.6.

Thig

6.6.

This
be 4

6.6.

Thig

15.3.3 Maximum waiting time
is the maximum time for deferring access to the protected resource.
15.3.4 Result (+)

selection type parameter indicates that the service request succeeded and the protected re
ccessed.

15.3.5 Result (-)

selection type parameter indicates that the service request failed.

6.6.15.3.6 Error

Thig

6.6.
If th
by

gre
retu

6.6.

6.6.

parameter shall indicate an error among the following choices:
Semaphore handle not valid
Maximum waiting time exceeded
Any other error
15.4 Service procedure

e semaphore handle-is-valid and the associated counter is greater than zero, the counter is d

ter than zero ©n the specified waiting time is exceeded. If the waiting time is exceeded,
rned.

16 Release Counted Semaphore

161 Service overview

source may

ecremented

ne and access to thé protected resource is granted. Otherwise access is deferred until the counter is

an error is

With this service the access to a resource protected by the specified semaphore is released.

6.6.

16.2 Service parameter structure

The service parameters for this service are shown in Table 36.
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Table 36 — Release Counted Semaphore parameter structure

Parameter name Req Cnf
Argument M
Semaphore handle M
Result (+) S
Result (-) S
Error M
6.6.16.3 Service parameters
6.6.16.3.1 |Argument

The argumént contains the parameters of the service request.

6.6.16.3.2

This param
a Create Cq

6.6.16.3.3

This selecti
resource is

6.6.16.3.4
This selecti
6.6.16.3.5
This param

Semap

No mo

Semaphore handle

eter is the handle of the counted semaphore protecting the.resource. The handle was returne
unted Semaphore service.

Result (+)

bn type parameter indicates that the service fequest succeeded and the release of the prote
notified.

Result (-)

pbn type parameter indicates that the service request failed.
Error

pter shall indicate an“error among the following choices:
hore handle rot valid

e release\possible

— Any otTer error

cted

6.6.16.4 Service procedure

If the semaphore handle is valid and the associated counter is less than the initial value, the counter is
incremented by one. Otherwise an error is returned.

6.6.17 Delete Counted Semaphore

6.6.17.1

Service overview

This service deletes a counted semaphore and frees all resources which had been allocated for it.
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6.6.17.2 Service parameter structure

The service parameters for this service are shown in Table 37.

Table 37 — Delete Counted Semaphore parameter structure

Parameter name Req Cnf
Argument M
Semaphore handle M
Regult (+) S
Regult (-) S
Erfor

6.6.17.3 Service parameters
6.6.17.3.1 Argument

Thelargument contains the parameters of the service request.

6.6.17.3.2 Semaphore handle

Thig parameter is the handle of the counted semaphore protecting the resource. The handle was [returned by
a Create Counted Semaphore service.

6.6.17.3.3 Result (+)

Thig selection type parameter indicates that the service request succeeded and the semaphore is geleted.

6.6.[17.3.4 Result (-)

Thig selection type parameter indicates that the service request failed.
6.6.17.3.5 Error
Thig parameter,shall indicate an error among the following choices:

— | Semaphore handle not valid

— Protected resource stll accessed
— Any other error

6.6.17.4 Service procedure

If the semaphore handle is valid and the protected resource is no more accessed, the semaphore is deleted.
Otherwise an error is returned.
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6.6.18 Create Private Semaphore

6.6.18.1 Service overview

This service creates a control handle for resources which may be used in an unlimited manner by the owning
light process. A light process owns the resource when it gets access to it. No other light process may access
the resource until it is completely released by the owning light process.

6.6.18.2 Service parameter structure

H 4 £, dlas H lo H T alal 20
The servicerparametersfor-this-service-are-showninTabte-386:

Table 38 — Create Private Semaphore parameter structure

Parameter hame Req Cnf

Result (+) S
Semaphorg¢ handle M

Result (-) S
Error M

6.6.18.3 Service parameters

6.6.18.3.1 [Argument

This servicg request has no parameters.

6.6.18.3.2 |Result (+)

This selectipn type parameter indicates that the service request succeeded.
6.6.18.3.3 [Semaphore handle

This is the fpandle for controlling-the access to the protected resource.
6.6.18.3.4 |Result (-)

This selectipn type parameter indicates that the service request failed.

6.6.18.3.5 |Error

This parameter shall indicate an error among the following choices:
— No more semaphore control available

— Any other error

6.6.18.4 Service procedure

If resources for access control are available, a control object is created and a handle is returned. Otherwise an
error is returned.
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6.6.19 Wait for Private Semaphore

6.6.19.1 Service overview

With this service the access to a resource is requested which is protected by the specified semaphore. The
access is always allowed for the owning light process. If another light process requests access, access to the
resource is deferred until a specified time is exceeded or the owning process releases the resource.

6.6.19.2 Service parameter structure

Th H % £ los H o na—Talole-20
STTVILT PJdaralliCiTl o TUT TS STTVILT alT STIUOWITTIT Tdulc UJ.

Table 39 — Wait for Private Semaphore parameter structure

Parlameter name Req Cnf
Argument M
Sgmaphore handle M
Maximum waiting time M
Regult (+) S
Regult (-) S
Erfor

6.6.19.3 Service parameters
6.6.019.3.1 Argument

Thelargument contains the parameters of the service request.

6.6./19.3.2 Semaphore handle

Thig parameter is the handle of the private semaphore protecting the resource. The handle was rgturned by a
Crepte Private Semaphore service.

6.6.019.3.3 Maximum waiting time

Thig is the.maximum time for deferring access to the protected resource.

6.6.19:3.4 Result (+)

This selection type parameter indicates that the service request succeeded and the protected resource may
be accessed.

6.6.19.3.5 Result (-)

This selection type parameter indicates that the service request failed.
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6.6.19.3.6

Error

This parameter shall indicate an error among the following choices:

Maxim

6.6.19.4

If the sema

by any ligh

process, ad
time is exce

If this is the|

S

!-

Semaphore handle not valid

um waiting time exceeded

Any other error

rervice-procedure

process, access to the protected resource is granted. If the resource is owned by.anether
eded. If the waiting time is exceeded, an error is returned.

first access of this light process, it becomes the owner of the resource.

6.6.20 Rel¢ase Private Semaphore

6.6.20.1

With this se
the resourc

g

L

ervice overview

bhore handle is valid and the resource is owned by this light process or the resource is_not ow

rvice the access to a resource protected by the specified semaphore is released. The ownersh
e by a light process expires if the number of releasesiby this service is equal to the numbg

ned
ight

cess to the resource is deferred until the resource is completely released or the specified wajting

p of
r of

unreleased|accesses by a Wait for Private Semaphore service.
6.6.20.2 S§ervice parameter structure
The serviceg parameters for this service are shown in_Taple 40.
Table 40 — Release Private Semaphore parameter structure
Parameter hame Req Cnf
Argument M
Semaphore¢ handle M
Result (+) S
Result (-) S
Error M

6.6.20.3 Service parameters

6.6.20.3.1

Argument

The argument contains the parameters of the service request.

6.6.20.3.2

Semaphore handle

This parameter is the handle of the counted semaphore protecting the resource. The handle was returned by
a Create Private Semaphore service.
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6.6.20.3.3 Result (+)

This selection type parameter indicates that the service request succeeded and the release of the protected
resource is notified.

6.6.20.3.4 Result (-)

This selection type parameter indicates that the service request failed.

6.6.20.3.5 Error

Thig parameter shall indicate an error among the following choices:
— | Semaphore handle not valid

— |No more release possible

— |Any other error

6.6.20.4 Service procedure

If the semaphore handle is valid, the release of the semaphore is netified. Otherwise an error is returned.

Thel matching of services Waiting for Private Semaphore and:Reélease Private Semaphore is controlled. The
profected resource may be accessed by another light process.if the numbers of both requests are ¢qual.

6.6.21 Delete Private Semaphore

6.6.21.1 Service overview

Thig service deletes a private semaphore and frees all resources which had been allocated for it.

6.6.21.2 Service parameter structure

The] service parameters for thisiservice are shown in Table 41.

Table 41 — Semaphore parameter structure

Parameter name Req Cnf
Argument M
S¢gmaphore-handle M
Result-(+) S
Result (-) S
Error

6.6.21.3 Service parameters

6.6.21.3.1 Argument

The argument contains the parameters of the service request.
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Semaphore handle

This parameter is the handle of the private semaphore protecting the resource. The handle was returned by a
Create Private Semaphore service.

6.6.21.3.3

Result (+)

This selection type parameter indicates that the service request succeeded and the semaphore is deleted.

6.6.21.3.4

Result (-)

This selectipn type parameter indicates that the service request failed.

6.6.21.3.5

This paramgter shall indicate an error among the following choices:
— Semaphore handle not valid
— Protected resource still owned

— Any other error

6.6.21.4 S

Error

ervice procedure

If the semaphore handle is valid and the protected resource is net‘éwned by a light process, the semaphofe is

deleted. Otherwise an error is returned.

6.6.22 Ope

6.6.22.1 S

This service

6.6.22.2 S

The service

n Debug Log

ervice overview

opens a logging channel for debug'messages.

ervice parameter structure

parameters for this service are shown in Table 42.

Table 42 — Open Debug Log parameter structure

Parameter hame Req Cnf
Argument M
Debug channel,identifier M
Result (+) S
Log handle
Result (-) S
Error M
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6.6.22.3 Service parameters

6.6.22.3.1 Argument

The

argument contains the parameters of the service request.

6.6.22.3.2 Debug channel identifier

This parameter identifies a debug channel. It is defined by an RMS user and debug channel resources are

assi

gned by the RMS provider.

6.6.

Thig

6.6.

Thig

6.6.

Thig

6.6.

Thig

6.6.

If a
cred

6.6.

6.6.

Thig

22.3.3 Result (+)

selection type parameter indicates that the service request succeeded.

2.3.4 Log handle

is the handle for the further access to the debug channel.

P2.3.5 Result (-)

selection type parameter indicates that the service request failed:
R2.3.6 Error

parameter shall indicate an error among the following Choices:
No more debug channel available

Identifier not valid

Any other error

2.4 Service procedure

debug channel is available and the identifier is valid or no identifier is given, a new debugd
ted for streaming text messages. Otherwise an error is returned.

23 Write Debuig Message

3.1 Service overview

sefvice writes a message to a debug channel.

6.6.23.2 Service parameter structure

The

service parameters for this service are shown in Table 43.
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Table 43 — Write Debug Message parameter structure

Parameter name Req Cnf
Argument M
Log handle M
Debug message M
Result (+) S
Result (-) S
Error M

6.6.23.3 Service parameters

6.6.23.3.1 [Argument

The argumeént contains the parameters of the service request.

6.6.23.3.2 |Log handle

This paramgter is the handle for the debug channel. It was returnedby an Open Debug Log service.
6.6.23.3.3 |Result (+)

This selectipn type parameter indicates that the service request succeeded and the message is accepted.
6.6.23.3.4 |Result (-)

This selectipn type parameter indicates that the service request failed.

6.6.23.3.5 |Error

This paramgter shall indicate an“error among the following choices:

— Log hahdle not valid

— Debug|channel temporarily not available

— Debug|channel exhausted

— Any othererror

6.6.23.4 Service procedure

If the log handle is valid and the debug channel is ready to accept a message, the message is written to the
debug log. Otherwise an error is returned.

6.6.24 Close Debug Log

6.6.24.1 Service overview

This service closes a debug channel.
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6.6.24.2 Service parameter structure

The service parameters for this service are shown in Table 44.

Table 44 — Close Debug Log parameter structure

Parameter name Req Cnf
Argument M
Log handle M
Regult (+) S
Regult (-) S
Erfor

6.6.24.3 Service parameters

6.6.24.3.1 Argument

Thelargument contains the parameters of the service request.
6.6.24.3.2 Log handle

Thig parameter is the handle for the debug channel>]t was returned by an Open Debug Log servicg.
6.6.24.3.3 Result (+)
Thig selection type parameter indicates that the service request succeeded and the debug channel|is closed.
6.6.24.3.4 Result (-)

Thig selection type parameter-indicates that the service request failed.
6.6.24.3.5 Error

Thig parametershall indicate an error among the following choices:
— |Log handle not valid

— | Bebug channel busy

— Any other error

6.6.24.4 Service procedure

If the log handle is valid and the debug channel is not busy, the channel is closed. Otherwise an error is
returned.
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6.7 States of RMS state machine

6.7.1 State transitions

Transitions from one status to the next are carried out by services, timeouts and finishing of tasks. Service
errors always inhibit a state transition and are excluded in the state diagrams.

6.7.2 State diagram overview

The RMSI may hold similar services of different versions. Before a service is used, it has to be selected with

the requirewmmmﬁwmrwmm
may only bg¢ a part of all RMS (see Figure 4).

GetFuncAddress

[SelectNeededResources ]

AlINeededResourcesSelected

RMS Accessable

hich

io_initiate i ‘
io_conclude

P

° )

(nterfaceTypeSeIected |
io_open ‘ iovopen

Use Use ‘

Channel ‘ €hannel ‘
io_close ‘ J/io_close

io_initiate i
io_conclude

InterfaceTypeSelected
® |
io_open ‘ io_open
Use Use
Channel ‘ Channel
io_close ‘ io_close

\_® J

Figure 4 — RMS overview state diagram with multiple peripheral interfaces

The RMSI may support any number of different types of peripheral interfaces which may have any number of
communication channels. An io_initiate service creates an object for an interface type and an io_open service
creates an object for a communication channel. Therefore different interface type objects may be in different
states as different channel objects of one interface type may be in different states. Figure 4 shows this with an
example of two different regions out of any number for interface type objects and channel objects.
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6.7.3 Channel state diagram

For the data exchange with peripheral interfaces or the execution of procedures dealing with peripheral
components, processing time has to be considered and timeout may be specified or the process may be
cancelled. The UML state diagram in Figure 5 shows details for these procedures.

4 ®

io_open.request io_close
[Writeldle and Executeldle and Readldle]

( A
ChannelConfiguration J

‘ io_config.request .
[Writeldle and Executeldle and Readldle]

io_open.confirm or io_config.confirm

ChannelWorking
io] clear
Writeldle ‘ Executeldle ‘ Readldle
io_write.request ‘ io_execute.request ‘ io_read.request
io_stat ‘ ‘ ip_stat
Writing Executing Reading
io_write.confirm | . io_execute.confirm | ° io_read.confirm | .
- io_cancel or io_cancel or - io_cancel jor
WriteTimeOut or ‘ ExecuteTimeOut or ‘ ReadTimePut or
WriteFinished ExecuteFinished ReadFinished

|

K—‘ WriteEnd I ExecuteEnd —| ReadEnd I /

Figure 5 —<£ RMS channel state diagram with input/output services

Inpyt/output services'and their matching extended services lead to special states of corresponding|procedures
in RMS. As input/output services are directly linked to extended services, state transitions are described with
inpyt/output services only.

6.7.4 RMSI states

6.7 .4-4—SelectNeededResourcesstate

This is the initial RMSI state, where only the GetFuncAddress service is available. This service is used for
selecting the other needed services by service name and version number. After selection, the service is
accessible by an RMS user.

6.7.4.2 RMS_Accessible state

This state is entered by the RMSI user if he or she has selected all needed resources. The state transition
happens with the first access of a service other than GetFuncAddress.
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6.7.4.3 InterfaceTypeSelected state
This state is entered with an io_initiate service. A specified type of peripheral interface or component is

selected and may be used. The number of different types is not limited. Any number of TypeSelected states
may exist concurrently for different types.

6.7.4.4 ChannelConfiguration state

This state belongs to a single channel of a selected interface type and is entered via an io_open.request
serwce from the TypeSeIected state or via an io conflg request service from the ChanneIWorkmg state. If the

assumed again with the oId configuration.

6.7.4.5 (GhannelWorking state

This state |is entered if a configuration of a peripheral interface channel or component is successfully
completed. |Otherwise it is entered again if a reconfiguration fails and the old configuration; stays valid.

6.7.4.6  Writeldle state
A channel i ready to transmit data and waits for an io_write.request order.df the read and execute regiors of

this channg] are in the Readldle or Executeldle state, respectively, then the ) ChannelWorking state may bg left
by an io_clgse service.

6.7.4.7  Writing state
A channel is transmitting data. The transmission may be aborted with an io_cancel service. A transition {rom

this state ogcurs if the transmission is finished or it takeslonger than a specified time. With an io_stat sernvice
the actual fumber of transmitted bytes may be ascertained.

6.7.4.8 WriteEnd state

Writing is fifished or aborted and a confirmation is created to enter the Writeldle state again.

6.7.4.9 Readldle state

A channel ig ready to receive data and waits for an io_read.request order. If the write and execute regiors of
this channe] are in the Writeldle'state and Executeldle state, respectively, then the ChannelWorking state may
be left by an io_close seryice!

6.7.4.10 Reading-state

A channel |s_réeceiving data and waits for peripheral input. The receiving activity may be aborted with an
io_cancel sgervice. The state is abandoned if the receiving activity is finished or it takes longer than a specijfied
time. With an io_stat service the actual number of received bytes may be ascertained.

6.7.4.11 ReadEnd state

Reading is finished or aborted and a confirmation is created to enter the Readldle state again.

6.7.4.12 Executeldle state

A channel is ready to execute a peripheral process and waits for an io_execute.request. If the read and write
regions of this channel are in the Readldle state and Writeldle state, the ChannelWorking state may be
abandoned by an io_close service.
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