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Foreword

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

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all m
electrotechnical standardization.

described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria neede
d|fferent types of ISO documents should be noted. This document was drafted in accordance
eglitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Aftention is drawn to the possibility that some of the elements of this document'may be the s
pfatent rights. ISO shall not be held responsible for identifying any or all such/patent rights. I
any patent rights identified during the development of the document will be’in the Introductiq
oh the ISO list of patent declarations received (see www.iso.org/patents),

Ahy trade name used in this document is information given for thé.convenience of users and
c¢nstitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific te
expressions related to conformity assessment, as well\as information about ISO's adheren
World Trade Organization (WTO) principles in the Techinical Barriers to Trade (TBT) see www
ido/foreword.html.

—

This document was prepared by Technical Comitnittee ISO/TC 204, Intelligent transport system
Allist of all parts in the ISO 20684 series can‘be found on the ISO website.
A

hy feedback or questions on this document should be directed to the user’s national standard|
complete listing of these bodies canbe’found at www.iso.org/members.html.
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The procedures used to develop this document and those intended for its further maintenfance are
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etails of
n and/or

does not

rms and
e to the

.iso.org/

oT

s body. A

© IS0 2021 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=6ee96c5229cfa71a083819eecfb1c881

ISO/TS 20684-2:2021(E)

Introduction

0.1 Background

The need for standardized communication with ITS field devices is growing around the world. Several
countries have adopted SNMP-based field device communication standards.

There is a growing view and empirical evidence that standardizing this activity will result in improved
ITS performance reduced cost, reduced deployment time, and 1mproved malntalnablllty The

geograp ically in an open and non-proprietary manner which reduces costs, speeds up.deployment and
simplifiefs integration.

0.2 Ovdarview

SNMP is|a collection of well thought-out and well-proven concepts and principles. SNMP employs the
sound pifinciples of abstraction and standardization. This has led to SNMPR being widely accepted as the
prime cHoice for communication between management systems andsdevices on the Internet and other
communfications networks.

The origdinal implementation of SNMP was used to manage-hetwork devices such as routers and
switchegd Since then, the use of SNMP has grown into many areas of application on the Internet and has
also been used successfully over various serial communieations networks.

This dochment defines management information for LTS field devices following the SNMP conventiong.
0.3 Dodument approach and layout

This dochiment defines:

a)
b)
c)
d)
€)
f)
g)
h)
i)

Conflormance tables for this document’(Clause 5);

Archjitectural assumptions made'by this document (Clause 6);

Userfneeds that are deemed to be common to many types of field devices (Clause 7);
Requiirements for implementing the identified user needs, organized by major feature (Clause 8);
Security vulnerabilities that should be considered by implementers of this document (Clause 9);
The management information base (MIB) for the features defined by this document (Annex A);

A requirements traceability table that traces requirements to the design elements (Annex B);

A series of standardized codes that can be used to 1dentiry types ol sensors and actuators (Annex L);

The user needs, features and requirements that were considered for but not included in this
document (Annex D).

In addition, a simplified version of the conformance table and the MIBs are available electronically at

https://standards.iso.org/iso/ts/20684/-2/ed-1/en/.

Vi
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TECHNICAL SPECIFICATION ISO/TS 20684-2:2021(E)

Intelligent transport systems — Roadside modules SNMP
data interface —

Part 2:
eneralized field device basic management

1| Scope

Fleld devices are a key component in intelligent transport systems (ITS). Field devices incluge traffic
siignals, message signs, weather stations, traffic sensors, roadside equipment fox_connected IT]S (C-ITS)
environments, etc.

Fleld devices often need to exchange information with other external entities (managers). Field devices
can be quite complex necessitating the standardization of many data concepts for exchange.|As such,
the ISO 20684 series is divided into several individual parts.

This part of the ISO 20684 series identifies basic user needs for'the management of virtually|any field
device and traces these needs to interoperable designs. This includes the ability to identify the device,
it capabilities, and its status.

NPTE This document is similar to portions of NTCIP 1103 v03 and NTCIP 1201 v03.

Pt
Lo

0 20684-1 provides additional details about how the ISO 20684 series relates to the overall ITS
architecture.

2| Normative references
T

he following documents are reférred to in the text in such a way that some or all of theif content
constitutes requirements of this, document. For dated references, only the edition cited applies. For
uhdated references, the latest.edition of the referenced document (including any amendments] applies.

et

40 20684-1, Intelligent transport systems — Roadside modules SNMP data interface — Part 1: Oyerview

IETF RFC 2578, Structure of Management Information Version 2 (SMIv2), April 1999

p—

HTF RFC 2579, Textual Conventions for SMIv2, April 1999.
IETF RFC 2580, Conformance Statements for SMIv2, April 1999.

IRTF RE€3411, An Architecture for Describing Simple Network Management Protocol (SNMP) Management
Frameworks, December 2002

IETF RFC 3418, Management Information Base (MIB) for the Simple Network Management Protocol
(SNMP), December 2002

IETF RFC 6933, Entity MIB (Version 4), May 2013

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 20684-1 apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

© IS0 2021 - All rights reserved 1
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— IEC Electropedia: available at http://www.electropedia.org/

4 Symbols and abbreviated terms

AC alternating current

C-ITS connected intelligent transport systems

1/0 input/output

IEC International Electrotechnical Commission
IETF Internet Engineering Task Force

ISO International Organization for Standardization
ITS intelligent transport systems

MIB management information base

NTCIP national transportation communications for ITS protocol
RFC request for comments

RTM requirements traceability matrix

SNMP simple network management protocol

5 Conformance

This conformance section follows the rules defined in ISO 20684-1. Table 1 traces each user need to|a
set of sofftware features. Table 2 traces each feature to a set of requirements. Table 3 defines terms that
are used|as predicates in the conformance.¢odes listed in Tables 1 and 2. The ISO 20684-2 PICS file |is
availabld electronically at https://standatds.iso.org/iso/ts/20684/-2/ed-1/en/. For a full understanding
of these tables and codes, see ISO 20684-1.

Table 1,— User need and feature conformance

Need |Réquirement Conformance
7.1: Monitor the field device M
8.1: Field device requirements M
8.3: Cabinet M
7.2: Monitor and control single-value inputs and out- 0
puts
8.2: General-purpose I/0 M
7.3.1: Monitor cabinet doors 0
8.2: General-purpose [/0 M
8.4: Cabinet doors M
7.3.2: Monitor and control cabinet fans 0
8.2: General-purpose [/0 M
8.5: Cabinet fans M
7.3.3: Monitor and control cabinet heaters 0
8.2: General-purpose /0 M
8.6: Cabinet heaters M

2 © IS0 2021 - All rights reserved
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Table 1 (continued)

Need |Requirement Conformance

@)

7.3.4: Monitor cabinet humidity

8.2: General-purpose I/0
8.7: Cabinet humidity
7.3.5: Monitor cabinet temperature

Y ReN RIS

8.2: General-purpose I/0

Q O, C ol ot o a0
U.U. UAuUITIC U \.blll}l\/l alturvc

+
=

o
U

7.3.6: Monitor cabinet mains power

)

8.2: General-purpose 1/0

8.9: Cabinet mains power

N
©
[uny

.3.7: Monitor cabinet battery power

S

8.2: General-purpose I/0
8.10: Cabinet battery

7.3.8: Monitor cabinet generator power
8.2: General-purpose I/0

8.11: Cabinet generator

@
_

)

N
o
U

.3.9: Monitor cabinet solar power

)

8.2: General-purpose I/0
8.12: Cabinet solar power
7.3.10: Monitor cabinet wind power

©
(U=
Gl Eoll I G Erudl I B [l R B Eru I B fr

)

8.2: General-purpose I/0

8.13: Cabinet wind power

Ahnex D provides additional user needs that were considered but not included in this documeipt.

Table 2 traces each feature to a.set of requirements and defines under what conditiops those
r¢quirements could be mandatoryinorder to claim conformance to this document.

Table 2 — Requirement conformance

Feature |Requirement Conformance

8.1: Field devieeTequirements

8.1.2.1: Discover basic capabilities of the field device
8.1.2.2: Discover SNMP capabilities of the field device
8.1.2.3: Configure the field device's identity

.1.2.4: Identify the field device

.1.2.5: Identify the SNMP engine

8-1-2-6-Monitor-the-field-device-configurationidentifier

:

TEIZIEIR

(o]
N
o

-
=~

co

.1.2.7: Monitor controller operation

co

.1.2.8: Monitor controller up time
8.1.2.9: Monitor watchdog failure count
8.1.2.10: Reset the controller

8.1.3.1: Field device performance requirements

EIZIZIZ]]

=

8.1.3.2: Support maximum message size
8.1.3.3: Support changeable memory 0.2(1.%
8.1.3.4: Support volatile memory 0.2(1.%
8.1.4.1: Control access M

© IS0 2021 - All rights reserved 3
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Table 2 (continued)

8.1.4.2: Coordinate multiple managers M
8.2: General-purpose [/0
8.2.2.1: Discover general-purpose 1/0 capabilities M
8.2.2.2: Configure general-purpose 1/0 M
8.2.2.3: Retrieve configuration of general-purpose [/0 M
.2.2.4: Monitor value from general-purpose I/0 port bidiilf:apclg(:)rl\l/gl: M
8.2.2.5: Monitor status of general-purpose /0 port M N
8.2.2.6: Monitor status of general-purpose /0 type M ]9(]/
8.2.2.7: Control output value of general-purpose I/0 port bi output: M;. o+
idirectional:
8.2.2.8: Confirm output setting for general-purpose [/0 port bid?%&h@ﬁf: M
8.2.3.1: General-purpose I/0 port capabilities xC) M
8.3: Cabinet (-\ >
8.3.2.1: Configure the cabinet's physical components \%\'l M
8.3.2.2: Identify the cabinet's physical components (s\\ K M
8.3.2.3: Determine power source /\<< - 0
8.3.3.1.a) Mainline (alternating current) power QV ac:M
8.3.3.1.b) Battery power (’\\}\ ) battery:M
8.3.3.1.c) Generator power o - generator:M
8.3.3.1.d) Solar power \’Q\,\ solar:M
8.3.3.1.e) Wind power ,‘Q,Q wind:M
8.3.3.2: Support UPSpower V" 0
8.4: Cabinet doors \L\U
8.4.3.1: Cabinet doors m,q(@ed M
8.4.4.1: Cabinet doors mwi‘tored through general-purpose 1/0 M
8.5: Cabinet fans A@ )
8.5.3.1: Cabine(ﬁ-t)s‘actively monitored 0.3 (1.9
8.5.3.2: Cal(myﬁan control 0.3 (1.%)
M}S&Enet fans managed through general-purpose [/0 M
8.6: Cabinet he‘@
@@: Cabinet heaters actively monitored 0.4 (1.%)
\< ﬁ‘.6.3.2: Cabinet heater control 0.4 (1.7
P N 8.6.4.1: Cabinet heaters managed through general-purpose /0 M
§az)ba‘binet humidity
8./.5.1: Cabinet humidity monitored
8.7.4.1: Cabinet humidity monitored through general-purpose
I/0
8.8: Cabinet temperature
8.8.3.1: Cabinet temperature monitored
8.8.4.1: Cabinet temperature monitored through general-pur-
pose I/0
8.9: Cabinet mains power
8.9.3.1: Cabinet mains power voltage M
8.9.3.2: Cabinet mains power current 0

4 © IS0 2021 - All rights reserved
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Table 2 (continued)

8.9.4.1: Cabinet mains power voltage monitored through gener-

al-purpose [/0 M
8.9.4.2: Cabinet mains power current monitored through gener- M
al-purpose [/0
8.10: Cabinet battery

8.10.3.1: Cabinet battery voltage M
8.10.3.2: Cabinet battery current M
8.10.3.3: Cabinet battery charge M N
8.10.4.1: Cabinet battery voltage monitored through gener- (]/ )

al-purpose 1/0 ,\]\h/g

8.10.4.2: Cabinet battery current monitored through gener-

b‘/

al-purpose [/0 _O~
8.10.4.3: Cabinet battery charge monitored through gener- (30
al-purpose [/0 ~ U

8.11: Cabinet generator \IQO
8.11.3.1: Cabinet generator voltage ,,O\ M
8.11.3.2: Cabinet generator current &\\9 M
8.11.3.3: Cabinet generator engine speed /. o M
8.11.3.4: Cabinet generator fuel level AQ‘ M
8.11.4.1: Cabinet generator voltage mon'&q}éd through gener- M
al-purpose [/0 (78
8.11.4.2: Cabinet generator current @)ﬁitored through gener- M
al-purpose [/0 ‘\‘9
8.11.4.3: Cabinet generator e e speed monitored through M
general-purpose [/0 K\
8.11.4.4: Cabinet gener@ fuel level monitored through gener- M

al-purpose I/0 N~
8.12: Cabinet solar power (‘}\V
8.12.3.1: Cal@rtej‘c\s/olar power voltage M
)
8.12.3.2:(€~®§net solar power current
8.12.4.ﬁ : ifabinet solar power voltage monitored through gener-

al-punpose 1/0
%‘QA.Z: Cabinet solar power current monitored through gener-
~ al-purpose [/0
8.1%:@%1& wind power
\0\/‘ 8.13.3.1: Cabinet wind power voltage M
\QV

&? 8.13.4.1: Cabinet wind power voltage monitored through gener-
% al-purpose [/0

=

=

8.13.3.2: Cabinet wind power current

8.13.4.2: Cabinet wind power current monitored through gener-
al-purpose [/0

© IS0 2021 - All rights reserved 5
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Table 3 provides the formal reference to clauses where the predicates used in Tables 1 and 2 are defined.

Table 3 — External standard reference

Each red
data ele
The trac
Traceabi
data eler
of the st
using a v

If the im]

accessible via any dialogue that meets the requirements @fSNMP and the data element definition.

NOTE
purposes

6 Arc

6.1 Ge

This doc
physical
for coop
ISO 1481

The man
such as 4
the defin

The field

Predicate Clause

ac 7.3.6

battery 7.3.7
bidirectional 8.2.5.1.Cc
generator 7.3.8

input 8.2.31.a

output 8.2.3.1b

solar 739

wind 7.3.10

uirement specifying a need for a data exchange traces to one dialogue and one or mofe
ments that an implementation claiming conformance to the requirement shall suppoit.
eability from requirements to dialogues and data elements is defined in the Requirements
ity Matrix (RTM) as contained in Annex B. Annex B may include references to dialogues and
hents defined in other documents; any locally defined dialegués shall be defined in the body
indard while all data elements shall be defined in accordance with Annex A of this documenpt
[anagement Information Base (MIB) conforming to the.fotmat defined in IETF RFC 2578.

plementation supports SNMP, all supported data element instances (i.e.,, SNMP objects) shall he

The dialogues defined in this document are specified to promote a common interface for testimg
and are not intended to restrict otherwise allowable requests or notifications.

hitecture

neral

liment defines data for management and control of roadside field devices. Figure 1 depicts the
view of this interfagé using the graphical conventions defined by the architecture referenge
erative and intelligent transportation (ARC-IT, http://arc-it.net) and also documented [n
3-5:2020, Annex-B:

ager of the.field device is shown in grey indicating that it can be any type of physical objeq
central&ystem, another field device, a maintenance laptop or any other device that supports
ed interface.

K

device is shown in orange, indicating that it is located in the field (e.g. along the roadsidg).

It shall |
external

b 4= 4] | 1 1 £ b 4= 41 1ITTC C
dvT d LUIIICTCULIUIT TU UIT TIIdIId gCT dITU TIIdy 1Id VT dlly ITUIIIUTT UL CUIIIITULIULILS TU ULIICT 11T 579 or

systems.

The figure indicates two information transfers between these physical objects. The first is the
“configuration and commands” information flow from the manager to the field device. The second
is “status and notifications” information flow from the field device to the manager. Both flows are
shown in green indicating that authentication is required and both are shown with a single arrowhead
indicating a unicast transfer.
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configuration and commands

Manager Field device
status and notifications

Figure 1 — Physical view of interface

(=)}

2 Architecture reference

This document addresses technical details identified within the Harmonised Architecture R

halysis/servicepackages.html.

o]

3 Functional view of interface

" this document does not define the logic used to manage the field device or the protocols
xchange the defined data elements. However, the data concepts.defined in this document h

6

This document is concerned with defining the data concepts used to manage a field device. T|
0

e

defined with the assumption that they would be exchanged using-an SNMP-like interface.

4 Physical view of interface

6
This document addresses interfaces between a “field device” and the physical objects
p

considered within the scope of this document include:

device identification: information used-to initialize, configure, and control the field device

This document also defines other flows as deemed necessary during the development of
designs.

6/5 Communications view.of interface

6/5.1 Overview

—3

his document addresses the data within the application and management entities of 4
architecture reference model as depicted in Figure 2.

eference

fdr Technical Standards (HARTS). The scope of this architecture is described at http://htg7.org/html/

he scope
used to
hve been

that can

btentially manage it, typically “centres” and other-“field device” objects. Specific information flows

detailed

he ITS-S
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Application entity

All other parts of ISO 20684

6.5.2 S

Mgmt Facilities layer Security
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Transpo
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Authenti{ation and authorization are dependent on Datagram Transport Layer Security (DTLS

7 Use

7.1 Monitor the field device

A manag
device ¢
security.
the type

t Layer Security (TLS) coupled with either X.509 or IEEE 1609.2 certificates. Encryption cg
ed as needed using any eneryption method with a registered OBJECT IDENTIFIER.

I needs

er needs-t@ be able to identify and monitor the overall capabilities and health of each fie
bntroller and its cabinet to discover anomalous conditions that can affect its operation

This'will assist the manager in confirming which controller(s) may be in a cabinet, as well 3
and specific instance of each controller and the high-level capabilities offered by the device §

FAr i G e A A b A i o o o o

LS
LS

well as p

EXAMPLE

A manager that is receiving unexpected errors can verify which device it is communicating with

as a part of a debugging process and can determine if the device configuration has been changed since its last
known state so that the appropriate action can be taken if access has not been authorized.

7.2 Monitor and control single-value inputs and outputs

Field devices may be equipped with auxiliary input and/or output ports that can be connected to simple
external devices. A manager can need to be able to monitor input ports to enable remote monitoring of
simple external devices and/or control output ports to enable remote control of simple external devices.

EXAMPLE1 A field device can use an auxiliary output to remotely open or close a gate.
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EXAMPLE 2 A field device can use an auxiliary input to report current gate position in percentage open.

7.3 Monitor cabinet

7.3.1 Monitor cabinet doors

A manager can need to be able to monitor the open/close status of each cabinet door to determine when

equipment is being physically accessed.

713.2 Monitor and control cabinet fans

Almanager can need to be able to monitor and control the on/off status of each cabinet fan td
the cabinet temperature.

713.3 Monitor and control cabinet heaters

Almanager can need to be able to monitor and control the on/off status of each!¢abinet heater td
the cabinet temperature.

7|13.4 Monitor cabinet humidity

Al manager can need to be able to monitor the relative humidity within the cabinet to dijs
controller or subsystems in extreme conditions.

7|3.5 Monitor cabinet temperature

Almanager can need to be able to monitor the air temperature inside the cabinet to determf
climate control equipment should be activated and/or to disable equipment to prevent overhes:

7|3.6 Monitor cabinet mains power

Almanager can need to be able to moniter the status of the incoming mains power line, which is
ptrovided by the power grid to detect when this power is lost or becomes unstable.

713.7 Monitor cabinet battery power

Almanager can need te.be able to monitor the status of the battery power system to deter
gpality of power and-amount of charge available.

7|3.8 Moniter cabinet generator power

Almanager can need to be able to monitor the status of the cabinet generator power to deter
qpality ef-power being produced and the fuel reserve.

manage

manage

able the

ne when

1ting.

typically

mine the

mine the

71329 Monitor cabinet solar power

A manager can need to be able to monitor the status of the solar power system to determine the amount

of power being generated.

7.3.10 Monitor cabinet wind power

A manager can need to be able to monitor the status of the wind power system to determine the amount

of power being generated.
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8 Requirements
8.1 Field device requirements

8.1.1 Field device definition

The field device represents the whole deployed unit including the controller and any attached equipment
(e.g. sensors or displays that can be alongside or embedded in the roadway).

8.1.2 Field device data exchange requirements

8.1.2.1 | Discover basic capabilities of the field device

The field|device shall allow a manager to discover the basic capabilities of the field device,.iicluding:
a) the thaximum message size supported by the field device;

b) the dmount of memory supported and available within the field device; and

c) the dommunication services provided by the field device.

8.1.2.2 | Discover SNMP capabilities of the field device

The field|device shall allow a manager to discover the MIB module’/capabilities to which the field devige
conforms.

8.1.2.3 | Configure the field device's identity

The field[device shall allow a manager to configure thefield device's identity, including its:
a) contpct,

b) namg, and

c) location.

8.1.2.4 | Identify the field device

The field|device shall allow @manager to identify the field device by retrieving the identity informatiqn
that was|configured for the'device along with:

a) adescription of the-field device implementation, and

b) the ynique identifier of the field device implementation.

8.1.2.5 | Identify the SNMP engine

The field device shall allow a manager to identify the identifier of the SNMP engine and entity.

8.1.2.6 Monitor the field device configuration identifier

The field device shall allow a manager to quickly identify any change to the field device's configuration
by monitoring a single parameter.

8.1.2.7 Monitor controller operation
The field device shall allow a manager to determine if any of the following errors are detected:

a) PROM integrity error;
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b) RAM integrity error;

C) programme/process error;

d) display interface error;

e) general-purpose input/output error; or

f) other detected error (specific to make, model, and version of device).

8 4.2 0 NA ad e 11 3
L:&nO IVIUIIIWUT CUIIUUIITT Up UuUIniac

The field device shall allow a manager to monitor the amount of time the controller has ieen dperating
since the last reboot and the number of reboots.

8(1.2.9 Monitor watchdog failure count

The field device shall allow a manager to determine the number of watchdog failures that have qccurred.

[=5)

1.2.10 Reset the controller

The field device shall allow a manager to remotely reset the controller.
8[1.3 Field device capabilities

8(1.3.1 Field device performance requirements

I1} the absence of any other specification, the maximum allowed response time for any stanfdardized
re¢quest shall be 100 ms.

The maximum response time for any non-standard request shall be calculated as follows:

a] Identify the minimum number of(standardized request messages that contain all of th¢ objects
included in the request for which:the calculation is being made.

b} The maximum response time for the non-standard request shall be the sum of the nmaximum
response times for all of.the standardized requests identified in Step a).

o)

1.3.2 Support maXimum message size

The field device sha]l support a maximum SNMP message size of at least 484 bytes. A specification may
require supporfor larger SNMP message sizes.

8(1.3.3 -Support changeable memory

The field device shall support an amount of changeable memory as specified by the specificati¢n.

8.1.3.4 Support volatile memory

The field device shall support an amount of volatile memory as specified by the specification.
8.1.4 Field device design constraints

8.1.4.1 Control access

Under all circumstances, the field device shall only allow each manager to access data to which it is
explicitly authorized.

NOTE This includes data that is recorded in logs, sent in notifications and other indirect access mechanisms.
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8.1.4.2 Coordinate multiple managers

Tables that are likely to contain different definitions for different managers shall be designed to easily
restrict access to authorized managers and avoid inadvertent conflicts.

EXAMPLE A'log can be designed to support a scheme where an administrative manager that has universal
rights does not inadvertently change the definition of a log for another manager.

8.2 General-purpose /0

8.2.1 General-purpose I/0 definition

The gengral-purpose 1/0 feature indicates whether the device supports any general-purpose 1,0
functionglity (such as external ports, internal sensors, etc.) that allow for the input and/or|eutput pf
single-vdlue data. Each port may be input-only, output-only or bidirectional.

A specififation should define the types and quantities of general-purpose I/0 ports that the field devige
should syipport.

8.2.2 (General-purpose I/0 data exchange requirements

8.2.2.1 | Discover general-purpose I/0 capabilities

The field|device shall allow a manager to discover the capabilitiesofithe general-purpose I/0 feature.

8.2.2.2 | Configure general-purpose I/0

The field|device shall allow a manager to configure each’general-purpose /0 port by defining its:
a) desdription,

b) minijmum threshold (before it reports an ertor), and

c¢) maxjmum threshold (before it reports ain error).

8.2.2.3 | Retrieve configuration of.general-purpose I/0

The field|device shall allow a manager to retrieve the current configuration of each general-purpose [,/0
port.

8.2.2.4 | Monitor value\from general-purpose 1/0 port

The field device shall*allow a manager to retrieve the current value being reported from the genergl-
purpose|[[/O port:

8.2.2.5 | Monitor status of general-purpose 1/0 port

The field device shall allow a manager to retrieve the current status of the indicated general-purpose
I/0 port.

8.2.2.6 Monitor status of general-purpose I/0 type

For each type of general-purpose 1/0 port supported by the field device, the field device shall allow
a manager to determine if any of the entries of that general-purpose /0 type are reporting errors or
outside-of-threshold conditions.
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8.2.2.7 Control output value of general-purpose /0 port

The field device shall allow a manager to control the output value of the general-purpose 1/0 port.

8.2.2.8 Confirm output setting for general-purpose /0 port

The field device shall allow a manager to verify the last output value sent to the general-purpose [/0
port.

82.3 General-purpose /0 capabilities
8(2.3.1 General-purpose 1/0 port capabilities

Ehch general-purpose 1/0 port shall be defined as one of:
Input,
b] Output, or

c] Bidirectional.

8|3 Cabinet

o)

3.1 Cabinet definition

The cabinet represents the enclosure of the field deviée.controller that hosts the agent that regponds to
the requests defined by this document.

8(3.2 Cabinet data exchange requirements

=)

3.2.1 Configure the cabinet's physical components

The field device shall allow a manager'to configure information about the cabinet and each of jts major
mponents. The information for each item shall include an alias and asset identifier.

(@)

3.2.2 Identify the cabinet's physical components

8

The field device shall _allow a manager to identify information about the cabinet and each of its
components. The infoermation for each item shall include an alias, an asset identifier, make, model,
version and related information. The information shall also indicate the arrangement of equipment,
stich as the field-device controller being contained within the cabinet.

8{3.2.3 «—Deétermine power source

Thefield device shall allow a manager to determine the current power source for the cabinet.

8.3.3 Cabinet power capability requirements

8.3.3.1 Support power sources

The cabinet shall be supported by at least one of the following power sources:
a) mainline (alternating current) power,

b) battery power,

€) generator power,
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d) solar power, or

e) wind power.

8.3.3.2
The field

Support UPS power

device shall support an uninterrupted power supply for the cabinet.

8.4 Cabinet doors

8.4.1 (
The cabi

8.4.2 (

There arn
[/0 featy

8.4.3 (

8.4.3.1

The field
cabinet d

844 (

8.4.4.1

For each
table wh

labinet door definition

het door feature indicates the open/close status of each cabinet door monitored by a-sen’sor.

Labinet door data exchange requirements

e no cabinet door data exchange requirements beyond those defined for.the’ general-purpof
re.

[abinet door capability requirements

Cabinet doors monitored

device shall monitor the main cabinet door. The projectspecification may specify addition
oors that shall be monitored.

[abinet door design constraints

Cabinet doors monitored through general-purpose 1/0

cabinet door monitored, the field device shall provide an entry in the general-purpose I
ere fdGPIOType equals "BDO", in ac¢ordance with Annex C.

8.5 Cabinet fans

8.5.1 (
The cabi

852 (

There ar
feature.

[abinet fan definition

het fan feature indicates the on/off status of each cabinet fan.

Labinet fan data exchange requirements

e no cabinét fan data exchange requirements beyond those defined for the general-purpose |

0

0

8.5.3

8.5.3.1

abinet Ian capabllity requirements

Cabinet fans actively monitored

The field device shall monitor each cabinet fan to determine if the fan blades are turning at a significant
rate. If this requirement is selected, the fdGPIOPortDirection for each cabinet fan shall be either input

or bidire

8.5.3.2

ctional.

Cabinet fan control

The field device shall allow remote on/off control of each cabinet fan. If this requirement is selected, the
fdGPIOPortDirection for each cabinet fan shall be either output or bidirectional.

14

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=6ee96c5229cfa71a083819eecfb1c881

ISO/TS 20684-2:2021(E)

8.5.4 Cabinet fan design constraints

8.5.4.1 Cabinet fans managed through general-purpose I/0

For each cabinet fan, the field device shall provide an entry in the general-purpose 1/0 table where
fdGPIOType equals "BFQ", in accordance with Annex C.

8.6 Cabinet heaters

8/6.1 Cabinet heater definition

The cabinet heater feature indicates the on/off status of each cabinet heater.

8/6.2 Cabinet heater data exchange requirements

There are no cabinet heater data exchange requirements beyond those defined.for the generalfpurpose
1/0 feature.

8(6.3 Cabinet heater capability requirements

o)

6.3.1 Cabinet heaters actively monitored

The field device shall monitor each cabinet heater to detesmine if the heater is generating significant
heat. If this requirement is selected, the fdGPIOPortDitection for each cabinet heater shall be either
irfput or bidirectional.

8/6.3.2 Cabinet heater control

The field device shall allow remote on/off control of each cabinet heater. If this requirement isselected,
the fdGPIOPortDirection for each cabinetheater shall be either output or bidirectional.

8(6.4 Cabinet heater design constraints

e

6.4.1 Cabinet heaters managed through general-purpose I/0

For each cabinet heater, thé field device shall provide an entry in the general-purpose 1/0 table where
GPIOType equals "BHO", in accordance with Annex C.

=

8{7 Cabinet humidity

8(7.1 Cabinet humidity definition

The eabinet humidity feature indicates the current relative humidity of the air within the cabipet.

8.7.2 Cabinet humidity data exchange requirements

There are no cabinet humidity data exchange requirements beyond those defined for the general-
purpose [/0 feature.

8.7.3 Cabinet humidity capability requirements

8.7.3.1 Cabinet humidity monitored

The field device shall support at least one cabinet humidity sensor. The project specification may specify
support for additional cabinet humidity sensors.
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8.7.4 Cabinet humidity design constraints

8.7.4.1 Cabinet humidity monitored through general-purpose 1/0

For each cabinet humidity sensor, the field device shall provide an entry in the general-purpose /0
table where fdGPIOType equals "BCH", in accordance with Annex C.

8.8 Cabinet temperature

8.8.1

(

The cabi

8.8.2

(

There an
purpose

8.8.3

(

8.8.3.1

The field
specify s

8.8.4

(

8.8.4.1

For each
table wh

8.9

8.9.1

[abinet temperature definition

het temperature feature indicates the current temperature of the air within the cabinet:

[abinet temperature data exchange requirements

e no cabinet temperature data exchange requirements beyond those defined)for the generg
[/O feature.

Labinet temperature capability requirements

Cabinet temperature monitored

device shall support at least one cabinet temperature sensor. The project specification mz
upport for additional cabinet temperature sensors.

Labinet temperature design constraints

Cabinet temperature monitored throughgeneral-purpose 1/0

cabinet temperature sensor, the field dévice shall provide an entry in the general-purpose I
ere fdGPIOType equals "BCT", in accordance with Annex C.

C

binet mains power

abinet mains power définition

The cabihet mains power feature indicates the status of the mains power line into the cabinet, which
generally provided from the power grid.

8.9.2

There a
purpose [[/O<eature.

abinet mains power data exchange requirements

no cabinet mains power data exchange requirements beyond those defined for the geners

Ly

0

IS

8.9.3 Cabinet mains power capability requirements

8.9.3.1 Cabinet mains power voltage

The field device shall support at least one voltage sensor for the cabinet mains power. The project
specification may specify support for additional voltage sensors for the cabinet mains power.

8.9.3.2 Cabinet mains power current

The field device shall support at least one electrical current sensor for the cabinet mains power. The
project specification may specify support for additional electrical current sensors for the cabinet mains
power.

16
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8.9.4 Cabinet mains power design constraints

8.9.4.1 Cabinet mains power voltage monitored through general-purpose I/0

For each cabinet mains power voltage sensor, the field device shall provide an entry in the general-
purpose [/0 table where fdGPIOType equals "BLV", in accordance with Annex C.

8.9.4.2 Cabinet mains power current monitored through general-purpose /0

F nnnnn h cabhinat yaatne navgne alactrinal Ayt cnncny +ha f10ld dagicn chall raeavgida A ANt in the
uuuuuuuuuuuuuuuuuuuu SPowerere et car— e rentSense e era eV ee- S proviaeah—eh y

general-purpose [/0 table where fdGPIOType equals "BLA", in accordance with Annex C.

8{10 Cabinet battery

=)

10.1 Cabinet battery definition

he cabinet battery feature indicates the status of the main cabinet battery, which is generally charged
y an external source such as a solar array.

o —

8{10.2 Cabinet battery data exchange requirements

There are no cabinet battery data exchange requirements beydnd those defined for the generaltpurpose
1/0 feature.

8(10.3 Cabinet battery capability requirements

8/10.3.1 Cabinet battery voltage

The field device shall support atleast one voltage sensor for the cabinet battery. The project spe¢ification
nlay specify support for additional voltagejsensors for the cabinet battery.

8{10.3.2 Cabinet battery current

The field device shall supportfat least one electrical current sensor for the cabinet battery. Thie project
specification may specify support for additional electrical current sensors for the cabinet battery.

8(10.3.3 Cabinet battery charge

The field device shall support at least one charge sensor for the cabinet battery. The project speg¢ification
nlay specify support for additional charge sensors for the cabinet battery.

8/10.4 Cabinet battery design constraints

8{10:4.1 Cabinet battery voltage monitored through general-purpose 1/0

For each cabinet battery voltage sensor, the field device shall provide an entry in the general-purpose
/0 table where fdGPIOType equals "BBV", in accordance with Annex C.

8.10.4.2 Cabinet battery current monitored through general-purpose I/0

For each cabinet battery electrical current sensor, the field device shall provide an entry in the general-
purpose [/0 table where fdGPIOType equals "BA", in accordance with Annex C.
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8.10.4.3 Cabinet battery charge monitored through general-purpose I/0

For each cabinet battery charge sensor, the field device shall provide an entry in the general-purpose
/0 table where fdGPIOType equals "BBC", in accordance with Annex C.

8.11 Cabinet generator

8.11.1 Cabinet generator definition

8.11.3

The field device shall support at least one voltage sensor for the cabinet generator. The projeft
specification may specify support for additional voltage sensors for the cabinet generator.

8.11.3.2| Cabinet generator current

The field|device shall support at least one electrical currentsensor for the cabinet generator. The projeft
specification may specify support for additional electrical\current sensors for the cabinet generator.

8.11.3.3| Cabinet generator engine speed

The field device shall support at least one engine speed sensor for the cabinet generator. The projeft
specification may specify support for additiébal engine speed sensors for the cabinet generator.

8.11.3.4| Cabinet generator fuel level

The field device shall support at;least one fuel level sensor for the cabinet generator. The projeft
specification may specify suppertfor additional fuel level sensors for the cabinet generator.

8.11.4 (abinet generatep design constraints

8.11.4.1| Cabinet generator voltage monitored through general-purpose I/0

For each|cabinet\generator voltage sensor, the field device shall provide an entry in the general-purpose
1/0 table where fdGPIOType equals "BGV", in accordance with Annex C.

8.11.4.2 Cabinet generator current monitored through general-purpose I/0

For each cabinet generator electrical current sensor, the field device shall provide an entry in the
general-purpose I/0 table where fdGPIOType equals "BGA", in accordance with Annex C.

8.11.4.3 Cabinet generator engine speed monitored through general-purpose I/0

For each cabinet generator engine speed sensor, the field device shall provide an entry in the general-
purpose [/O table where fdGPIOType equals "BGS", in accordance with Annex C.
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8.11.4.4 Cabinet generator fuel level monitored through general-purpose /0

For each cabinet generator fuel level sensor, the field device shall provide an entry in the general-
purpose [/0 table where fdGPIOType equals "BGF", in accordance with Annex C.

8.12 Cabinet solar power

8.12.1 Cabinet solar power definition

T 1. 4 ] £ 4 s I 4 +£lo ot £41 1 4
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=)

12.2 Cabinet solar power data exchange requirements

There are no cabinet solar power data exchange requirements beyond those defined for the|general-
phrpose [/0 feature.

8(12.3 Cabinet solar power capability requirements

8(12.3.1 Cabinet solar power voltage

The field device shall support at least one voltage sensor for the cabinet solar power system. Thie project
specification may specify support for additional voltage sensats for the cabinet solar power system.

12.3.2 Cabinet solar power current

he project specification may specify support for‘additional electrical current sensors for the cabinet

8

The field device shall support at least one electricaleuirent sensor for the cabinet solar powef system.
T

s¢lar power system.

8[12.4 Cabinet solar power design constraints

=)

12.4.1 Cabinet solar power voltage monitored through general-purpose I/0

For each cabinet solar powertvoltage sensor, the field device shall provide an entry in the|general-
irpose [/0 table where fdGRIOType equals "BSV", in accordance with Annex C.

i=]

Q

12.4.2 Cabinet solar power current monitored through general-purpose 1/0

3]

br each cabinet.solar power electrical current sensor, the field device shall provide an entfy in the
eneral-purpose/0 table where fdGPIOType equals "BSA", in accordance with Annex C.

(0)°]

8{13 Cabinet wind power

8[13;1 Cabinet wind power feature

The cabinet wind power feature indicates the status of the wind power system.

8.13.2 Cabinet wind power data exchange requirements

There are no cabinet wind power data exchange requirements beyond those defined for the general-
purpose [/0 feature.

© IS0 2021 - All rights reserved 19


https://standardsiso.com/api/?name=6ee96c5229cfa71a083819eecfb1c881

ISO/TS 20684-2:2021(E)

8.13.3 Cabinet wind power capability requirements

8.13.3.1

Cabinet wind power voltage

The field device shall support at least one voltage sensor for the cabinet wind power system. The project
specification may specify support for additional voltage sensors for the cabinet wind power system.

8.13.3.2

Cabinet wind power current

ALY

The fiel
The proj
wind poy

8.13.4 (

8.13.4.1

For each
purpose

8.13.4.2

For each
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H X dn
inet-windp
bct specification may specify support for additional electrical current sensors

ver system.

[
%]

Labinet wind power design constraints

Cabinet wind power voltage monitored through general-purpose I/0

cabinet wind power voltage sensor, the field device shall provide af entry in the generd
[/O table where fdGPIOType equals "BWV", in accordance with AnneXC.

Cabinet wind power current monitored through general-purpose I/0

cabinet wind power electrical current sensor, the field device shall provide an entry in t

general-purpose 1/0 table where fdGPIOType equals "BWA", in accordance with Annex C.
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irity vulnerabilities

e data elements defined in this document with a MAX-ACCESS clause of read-write and/
hte. These and other data elements are sernsitive and need to be protected from malicious an
ent manipulation and/or disclosure. The support for requests in a non-secure environme
proper protection can have a negdtive effect on network operations. A sampling of t}
ilities includes:

bility to change a device's identity;

bility to change sensor thresholds when errors are reported;
bility to change the-output value on an output port; and
bility to moniterccurrent values such as sensor inputs.

bme these vulnerabilities, it is highly recommended that SNMPv3 with TLS support, as defing
B53, is used 'to exchange the data.
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Annex A
(normative)

Management information base (MIB)

A.1 Field device main MIB

This annex provides the formal definition of the field device objects related to the contr

IETF RFC 2578. Near the start of each MIB module, an imports clause is used toidentify any

identified by the respective module name (e.g. “SNMPv2-SMI”). This documient supplements th

n
MIB module. The formal references to each of these normatively referenced documents are pr
Clause 2 of this document.

—f kk ok ok ok ok ok ok ok k ok hk kA hhkhkhhkhh Ak hkhkh kA hkhkhkhhkh kA hhkhkhhkrhkhkhkhhkh kA kxRl Ak khkhhkhkhkrhkhkrkhkhkrxkkkkhkx*x*k

-t A.1.1 Header
L Ak ok ok ok ok ok ok khkk ok hk ko hkk ok hkhkkhkhkkhkh ok ko k ko hkhkh ok hkkhkhkhk kA h kA A AR PA Ik Ak khkhkdkhkhkhkhkhkhkkhkhkhkkhkhkkh*x*k
-1+ ASN1START
FIELD-DEVICE-MAIN-MIB { iso(l) standard(0) 20684 part2(2) versionl (l) annexAl(l) }
DEFINITIONS ::= BEGIN
IIMPORTS
MPDULE-IDENTITY, OBJECT-TYPE, OBJECT-IDENTITY, Counter32, Integer32, Unsigned32
FROM SNMPv2-SMI
-— RFC 2578
TruthValue
FROM SNMPv2-TC
-- RFC 2579
MPDULE-COMPLIANCE, OBJECT-GROUP
FROM SNMPv2-CONF
-- RFC 2580
shmpEngineGroup
FROM SNMP-FRAMEWORK-MIB
-- RFC 3411
systemGroup
FROM SNMPv2-MIB
-— RFC 3418

0]

p\tityPhysicalGrotp, entityPhysical2Group
FROM ENTITY-MIB
-- RFC 6933
fleldDevice, 1s020684p2
FROM FIELD-DEVICE-TC-MIB
-- ISO 20684-1 Annex A

~.

fiMadnMIB MODULE-TIDENTITY

controller cabinet. The definitions are contained within MIBs, which conform to the‘format d

bller and
efined in
clements

defined in other MIB modules that are normatively required for the complete definition of th¢ current
MIB module. As per the rules of IETF RFC 2578, the source for each group)'ef imported elgments is

b module

hme with the document identifier (e.g., “RFC 2578”) that contains the formal definition of the fmported

bvided in

LAST-UPDATED "2018010519227"
ORGANIZATION "ISO TC 204 WG 9"
CONTACT-INFO
"name: Kenneth Vaughn
phone: +1-571-331-5670
email: kvaughn@trevilon.com
postal: 6606 FM 1488 RD STE 148-503
Magnolia, TX 77354
USA"
DESCRIPTION
"The MIB that defines basic information that is generic to most field devices.
Copyright (C) International Organization for Standardization (ISO) (2017).
This version of this MIB module is part of ISO/TS 20684-2; see ISO/TS 20684-2
itself for full legal notices."
REVISION "201909090414z"
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DESCRIPTION
"Revisions based on comments from CD and other inputs prior to DIS ballot."
REVISION "201801051922z"
DESCRIPTION
"Revisions to produce CD ballot version."
REVISION "201711220332z"
DESCRIPTION
"Initial version of the MIB module as distributed for NP Ballot."
::= {1s5020684p2 1}

e AR R A A R A A A A A A A A A A A A A A A A A A AR A A A A A A AR A A A A A A AR AR A I A A AR AR A AR A AR AR AR AR A AR A ARk A kX kK

-- A.1.2 Node Definitions
e A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR A AR A KA KKK
fdMainM]BConformance OBJECT-IDENTITY
STATUS current
DESCR]PTION
"A rjode containing conformance statements related to the fdMainMIB, as
defined in ISO/TS 20684-2."
:= {fildMainMIB 2}

fdMainMl]BCompliances OBJECT-IDENTITY
STATUA current
DESCRIPTION
"A rlode for compliance statements for the fdMainMIB."
::= {fldMainMIBConformance 1}

fdMainM]BGroups OBJECT-IDENTITY
STATUS current
DESCRIPTION
"A rjode for group definitions related to fdMainMIB."
:= {fildMainMIBConformance 2}

fdContrdller OBJECT-IDENTITY
STATUA current
DESCRJPTION
"A rlode defining management information rellated to the field device
confjroller."
:= {flieldDevice 1}

fdCabindt OBJECT-IDENTITY
STATUA current
DESCRJPTION
"A rfode defining management _ihformation related to the field device cabinet."
::= {flieldDevice 2}

e AR R A AR AR A A A A A A A A AR A AR A REI AR A A A A AR AR A A A A A A AR AR A A A A A A AR A A A A A AR AR AR A AR A AR ARk XKk

-— A.1.3 Field Device
_—— kA A AR A A A A A Ak A A A A A AR Ak A Ak hkhk kA hkhk ko hkkhk ko hk kA ko ko hk ok dhkhkhkhk ko hk ko hkdhkhkhkhkr ok hkhkrhhkhkkhkxhhkkxkx*

fdConfiqurationID OBSECT-TYPE

SYNTAX Unsigned32
MAX-A(QCESS read~only
STATUA curvent

DESCRJPTION
"A geldtively unique identifier that shall change when and only when there is
a cllamge to one or more of the configuration parameters stored within the
deviCe. & SET TO & coniiguratlion paralmeter to 1Ts Ccurrent value shall noct
result in a change in this value. The identifier may be sequentially
assigned, may reflect a checksum or other relatively unique integer for
each configuration, or a combination of values (e.g., a sequence combined
with a checksum) ."

REFERENCE "NTCIP 1201 v03 Clause 2.2.1"

::= {fdController 1}

fdControllerStatus OBJECT-TYPE
SYNTAX BITS {

other (

prom (1
ram (2),

program (3),

display (4),

0),
)

4

22 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=6ee96c5229cfa71a083819eecfb1c881

ISO/TS 20684-2:2021(E)

gpio (3)
}
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"A bitmap that indicates if there are any errors currently detected in the
field device.
other - an error not defined by the other values of this object; the error
may be related to objects defined by other standards, other parts of
the ISO 20684 series, or proprietary conditions.
prom - an error with the programable read-only memory
ram - an error with the random access memory
program - an error detected in the program or processor
display - an error associated with the display on the controller
gpio - a bit is set on one or more of the fdGPIOTypeStatus objects"
REFERENCE "NTCIP 1203 v03 Clause 5.11.2.1.2"
::= {fdController 2}

fdWatchdogFailureCount OBJECT-TYPE

SYNTAX Counter32

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"Indicates the number of times the watchdog timer elapsed (i .e., reported a
suspected error condition in the device)."

REFERENCE "NTCIP 1203 v03 Clause 5.11.1.5"

::= {fdController 3}

f@ControllerReset OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION
"A mechanism allowing the manager to resat/reboot the field device. SETting
this value to 'true' shall cause the fideld device to reset (but will not
modify values stored in changeable - nfdmory). Once the controller resets,
the value of this object shall retdrnh to 'false'. SETting this value to
'false' shall result in a 'wrongValue' error."

REFERENCE "NTCIP 1203 v03 Clause 5.7.2"
:= {fdController 4}

f@iTotalChangeableMemory OBJECT=TYPE

SYNTAX Unsigned32

UNITS "bytes"

MAX-ACCESS read-only;

STATUS current

DESCRIPTION
"The total ameurt of 'non-volatile' memory supported by the device whose
values are,.able to survive a power loss."

REFERENCE AWJPCIP 1203 v03 Clause 5.6.3"

::= {fdController 5}

fiFreeChangeableMemory OBJECT-TYPE

SYNTAX Unsigned32

UNATS "bytes"

MAX-ACCESS read-only

STATUS Currenc

DESCRIPTION
"The amount of free 'non-volatile' memory available whose values is able to
survive a power loss."

REFERENCE "NTCIP 1203 v03 Clause 5.6.4"

::= {fdController 6}

fdTotalVolatileMemory OBJECT-TYPE

SYNTAX Unsigned32

UNITS "bytes"

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The total amount of memory supported by the device whose values will not
survive a power loss."
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REFERENCE "NTCIP 1203 v03 Clause 5.6.6"
:= {fdController 7}

fdFreeVolatileMemory OBJECT-TYPE

SYNTAX Unsigned32

UNITS "bytes"

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The amount of free memory available whose values will not survive a power
loss."

REFERENCE "NTCIP 1203 v03 Clause 5.6.7"
::= {fldController 8}

e AR R A AR A A A A A A A A A A A AR A A A A A A AR A A A A AR AR A A A A A A AR AR A A A A A A AR A AR A A A AR AR AR A AR A AR kA A XKk

-— A.1.4 Cabinet
_—— ok k kA AR KA Ak A Ak hk kA hkhkhk kA ko ko kA hhkhk kA hk ok ko hkhkhk ko hk kA ko ko hk ok dhk ko hkhk ko hkhkhkdrhkhhkhkr ok hkhkrhhkhkhkkxhhkhkkx*x*

fdCabingtLatitude OBJECT-TYPE

SYNTAX Integer32 (-900000000..900000001)
UNITS " tenths of microdegrees"
MAX-AQCESS read-only

STATUA current

DESCRIPTION
"Thd latitude of the cabinet in which the field device controllér)'resides,
per |[WGS-84 datum."

REFERHNCE "NTCIP 1204 v03 Clause 5.4.1"

::= {fldCabinet 1}

fdCabingtLongitude OBJECT-TYPE

SYNTAX Integer32 (-1800000000..1800000001)
UNITS "tenths of microdegrees"
MAX-A(QCESS read-only

STATUA current

DESCRJPTION
"Thqg longitude of the cabinet in which the fideld device controller resides,
per |[WGS-84 datum."

REFERHNCE "NTCIP 1204 v03 Clause 5.4.2"
:= {fldCabinet 2}

fdCabindtElevation OBJECT-TYPE

SYNTAH Integer32 (-500..9001)
UNITS "metres"

MAX-A(QCESS read-only

STATUA current

DESCRIPTION

"Thd elevation of the pase of the cabinet in which the field device resides."
REFERHNCE "NTCIP 1204,/03 Clause 5.5.1"
::= {fldCabinet 3}

fdCabindtPowerSource \OBJECT-TYPE

SYNTAX INTEGER {
wnknown (0),
other (1),

mainLine (2),
battery (3),
generator (4),
solar (o),
wind (6),
ups (7)
}
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The most significant source of power currently being used within the
cabinet.
unknown - The system is unable to determine the power source at present
(this i1s considered an error state)
other - A source other than the standardized sources

mainLine - mains power from the main power lines
battery - Battery designed for primary use
generator - Power from a fuelled generator
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solar - Power from solar energy conversion
wind - Power from wind energy conversion
ups - Power from a battery designed for backup use only

If the power is provided by a hybrid source (e.g., batteries connected to
solar panels) the value of this object will report the source providing
the greatest net power. Thus, if solar panels are currently generating 30
watts and the cabinet is consuming 50 watts, this object shall report
'solar'."

REFERENCE "NTCIP 1202 v03 Clause 5.13.7; NTCIP 1203 v03 Clause 5.11.3.6"
::= {fdCabinet 4}

- A.1.5 Conformance Information
MainMIBCompliance MODULE-COMPLIANCE
STATUS current

DESCRIPTION

MODULE -- this module

fdWatchdogGroup,
fdResetGroup
}
GROUP fdPowerSourceGroup
DESCRIPTION
"Unconditionally optional group for monitorihg power source"
MODULE -- this module
MANDATORY-GROUPS {
snmpEngineGroup
}
MODULE -- this module
MANDATORY-GROUPS {
systemGroup
}
MODULE ENTITY-MIB

BasicCapabilitiesGroup OBJECT-GROUP
OBJECTS {

STATHS current
DESCRIPTION

khkhkkhkhkhkhkhkhkhhkhkhkhkhkhkhkhhkhhhhhhkhhkkhhhhhhhhkhhhhkhhkhhkhhkhhkhhkhhkhhkhhkhhhkhkhhhhhhkhhhhhhkhkhkkx*k

KA AR AR A AR A A A A A A AR AR A AR A AR A AR A KA A A A AR A A A A KR A A KR A AR A KRR AR A AR A AR AR AR AR KA Rk h Kk k kK, kKA

"The conformance statement for an ITS Field Device."

MANDATORY-GROUPS {
fdBasicCapabilitiesGroup,
fdConfigurableldentityGroup,
fdConfigurationIDGroup,
fdMonitorControllerGroup,

MANDATORY-GROUPS {
entityPhysicalGroup,
entityPhysidal2Group

}
:= {fdMainMIBCompligneés 1}

fdTotalChangeableMemory,
ffdFreeChangeableMemory,
fdTotalVolatileMemory,
fdFreeVolatileMemory

}

"The objects necessary for discovering the basic capabilities of the field

device."”

REFERENCE "Clause 6.1.2.1"

:= {fdMainMIBGroups 1}

fdConfigurablelIdentityGroup OBJECT-GROUP

OBJECTS {
fdCabinetLatitude,
fdCabinetLongitude,
fdCabinetElevation
}
STATUS current
DESCRIPTION

"The configurable objects necessary for identifying the field device."

REFERENCE "Clause 6.1.2.3, Clause 6.1.2.4"

:= {fdMainMIBGroups 2}
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fdConfigurationIDGroup OBJECT-GROUP
OBJECTS {
fdConfigurationID
}
STATUS current
DESCRIPTION
"The objects necessary for quickly monitoring the field device's
configuration."
REFERENCE "Clause 6.1.2.6"
::= {fdMainMIBGroups 3}

fdMonitdrControllerGroup OBJECT-GROUP
OBJECTS {
fdControllerStatus
}
STATUA current
DESCRJPTION
"Thdq objects necessary for monitoring the field device's controller."
REFERHNCE "Clause 6.1.2.7"
:= {f{dMainMIBGroups 4}

fdWwatchqdogGroup OBJECT-GROUP
OBJECTS {
fdWatchdogFailureCount
}
STATUA current
DESCRIPTION
"Thg object necessary for monitoring the field devicej)s\watchdog."
REFERHNCE "Clause 6.1.2.9"
:= {{dMainMIBGroups 5}

fdResetdroup OBJECT-GROUP
OBJECTS {
fdControllerReset
}
STATUA current
DESCRJPTION
"Thg object necessary for remotely xes€tting the field device's controller."
REFERHNCE "Clause 6.1.2.10"
::= {f{dMainMIBGroups 6}

fdPowerjourceGroup OBJECT-GROUP
OBJECTS {
fdCabinetPowerSodrce
}
STATUS current
DESCR]PTION
"Thqg objects necessadry for determining the power source for the field device."
REFERHNCE "Clause~6.3.2.3"
1= {{dMainMIBGxotps 7}

END
—-—- ASNI1HND

A.2 General-purpose1/0 MIB

Ak hkhhkhk kA hhk A hhkrhhkrhhkhkhhkhhhkhhkhhhkrhhkhkhhkhhhkhhrhkhkrhhkhkhhkhhhkhkhkrhkhkrhkhkhkhhkrhkhhkhkrhkkhrxkhkkxk

-— A.2.1 Header

KA AR AR A A A A A A A A A A A A A A A A AR A A A A A A AR A A A A A A A KA A A A I A A I A A KA I A A A A AN A A A A A A AN A AR A A XA A KKK

—-— ASNI1START
FIELD-DEVICE-GPIO-MIB { iso(l) standard(0) 20684 part2(2) versionl (l) annexA2(2) }
DEFINITIONS ::= BEGIN
IMPORTS
MODULE-IDENTITY, OBJECT-IDENTITY, OBJECT-TYPE, Integer32
FROM SNMPv2-SMI
-—- RFC 2578
MODULE-COMPLIANCE, OBJECT-GROUP
FROM SNMPv2-CONF
-- RFC 2580
SnmpAdminString

26 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=6ee96c5229cfa71a083819eecfb1c881

ISO/TS 20684-2:2021(E)

FROM SNMP-FRAMEWORK-MIB
-- RFC 3411
fieldDevice, 1s020684p2, ITSBitmap, ITSInteger8, ITSUnits, ITSUnsigned8
FROM FIELD-DEVICE-TC-MIB
-—- ISO 20684-10 Annex A

fdGPIOMIB MODULE-IDENTITY
LAST-UPDATED "2018010603022"
ORGANIZATION "ISO TC 204 WG 9"
CONTACT-INFO

"name: Kenneth Vaughn

phone: +1-571-331-5670

email: kvaughn@trevilon.com

postal: 6606 FM 1488 RD STE 148-503

Magnolia, TX 77354
UsA"

DESCRIPTION

"The MIB that defines objects to manage logical general-purpose inputifoutput

devices. Copyright (C) International Organization for Standardizatidn (ISO)

(2017) . This version of this MIB module is part of ISO/TS 20684-23“See ISO/TS

20684-2 itself for full legal notices."
REVISION "201909090414z"
DESCRIPTION

"Revisions based on comments from CD and other inputs prilr ‘to DIS ballot."
REVISION "2018010603022"
DESCRIPTION

"Updated version for CD ballot."
REVISION "201711220332Z2"
DESCRIPTION

"Initial version of the MIB module as distribut€d for NP Ballot."

:= {is020684p2 2}

—F kk ok ok ok ok ok ok ok hk ok h kA hhkhkhhkhhkhkhh bk h kA hhkhkhhkrhkhkhhhkhhkhbhrhkhkrhkhkhkhhkhhkhkhhkrhkhkrhkkhkhkhkhkrkhhkhkxkhkxk%k

-1t A.2.2 Node Definitions

el AR R A A A A A A A A A A A A A A A A A A A A A A A A AR A A A AR A AR A RR IR A KRR AR A AR AR A AR A AR AR AR A A A AR A A AR AR A Ak, K

fdGPIOMIBConformance OBJECT-IDENTITY

STATUS current

DESCRIPTION
"A node containing conformancel statements related to the fdJdGPIOMIB, as
defined in ISO/TS 20684-2."

::= {fdGPIOMIB 2}

fHGPIOMIBCompliances OBJECTSIDENTITY

STATUS current

DESCRIPTION
"A node for compdiarice statements for the f£dJdGPIOMIB."
:= {fdGPIOMIBConformance 1}

fHGPIOMIBGroups. *OBJECT-IDENTITY
STATUS current
DESCRIPTILON
"A node{for group definitions related to fdGPIOMIB."
::= {fAGPIOMIBConformance 2}

f@GPTQ 'OBJECT-IDENTITY

STATUS current

DESCRIPTION
"A node defining management information related to the field device's
general-purpose input and output ports."

::= {fieldDevice 3}

e AR R A A A A A A A A A A A A A A A A A A A A A AR A AR A A A AR A AR AR A A A A AR AR A AR AR A AR AR A AR AR AR A AR A AR AR A Ak, K

-— A.2.3 Object Definitions for General Purpose I/0 Ports
e KA AR AR A AR AR A AR AR A A AR A AR A AR A AR A AR A AR AR A A AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR A A A A AR AR AR ARk kK
fdGPIOTable OBJECT-TYPE

SYNTAX SEQUENCE OF FdGPIOEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A static table that provides summary information about all of the logical
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GPIO ports of the indicated fdGPIOType. GPIO ports are general-purpose in
the sense that they shall not be used as a part of mission-critical or
safety-related functions; the fdGPIOType field usually assigns a specific
function to the port. The table is static from the SNMP perspective but may
be configurable by other means."

REFERENCE "NTCIP 1201 v03 Clause 2.9.3; RFC 3433"
:= {fdGPIO 1}

fdGPIOEntry OBJECT-TYPE

SYNTAX FAGPIOEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION
"An |lentry that provides summary information about all of the logical GPIO
portls of the indicated fdGPIOType."

INDEX {£fdGPIOType}

::= {{dGPIOTable 1}

FAGPIOErtry ::= SEQUENCE ({
fdGPIOType SnmpAdminString,
fdGPIOTypeCount ITSUnsigned$,
fdGPIOTypeStatus ITSBitmap

}

fdGPIOType OBJECT-TYPE

SYNTAX SnmpAdminString (SIZE(3))
MAX-A(CESS not-accessible
STATUS current

DESCRIPTION
"An |index that identifies the logical type of GPIO. . V&lues that start with
an ASCII hyphen (0x2D) shall be available for implementation-specific purposes. All
other vdlues are reserved for parts of ISO 20684. Eachstandardized value shall be
associafjed with a
predise meaning, units, and scale. Each standardized value shall also define
a mdximum value for precision and allowed vadues for direction. Non-
starldardized entries shall not use any upp€¥rcase ASCII characters in the
valye of this object. Implementations reading non-standardized values should
takd care to verify that the meaning,  @nits and scale are as expected. All
impllementations should take care tosensure precision and direction are as
expdcted for intended use."
REFERHNCE "RFC 6933 entPhysicalIndex™
::= {{dGPIOEntry 1}

fdGPIOTypeCount OBJECT-TYPE

SYNTAX ITSUnsigned8
MAX-A(QCESS read-only
STATUA current

DESCRIPTION

"Thq number of rows)in the table for the indicated GPIO port type."
REFERHNCE "NTCIP~3201 v03 Clause 2.9.3.1"
::= {{dGPIOEntry ¢}

fdGPIOTyYpeStatsVvOBJECT-TYPE
SYNTAXN IFSBitmap
MAX-A(QCESS ‘read-only
STATUA current
DESCRIPTION
"A bitmapped value indicating the status of each logical GPIO port of the
type specified for this row of the table. If the current value of

fdGPIOPortStatus for the port is 'unavailable' or 'nonoperational', or if
the auxiliary port's value 1is greater than the maximum value or less than
the minimum value, the bit shall be set to one (1); if the current value of

fdGPIOPortStatus for the port is 'other', the value of this bit is governed
by rules not defined by the ISO 20684 series; otherwise, the bit shall be set to
zero (0)."

REFERENCE "NTCIP 1203 v03 Clause 5.11.2.9.1 etc"

::= {fdGPIOEntry 3}

fdGPIOPortTable OBJECT-TYPE

SYNTAX SEQUENCE OF FJdGPIOPortEntry
MAX-ACCESS not-accessible
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STATUS current

DESCRIPTION
"A static table that provides access to control and status objects for each
logical general-purpose input and/or output (GPIO) port supported by the
device. GPIO ports are general-purpose in the sense that they shall not be
used as a part of mission-critical or safety-related functions. The
fdGPIOType field usually assigns a specific function to the port. The
mechanism by which a logical port is associated with a physical port is not
defined by this document. The physical ports may be analogue or digital. The
electrical levels used by the ports are outside the scope of this document.
Rows cannot be added or deleted via the standard SNMP interface defined by
this table, but implementations may provide other mechanisms to allow for

end-user configure the table."
REFERENCE "NTCIP 1201 v03 Clause 2.9.3"
::= {fdGPIO 2}

fdGPIOPortEntry OBJECT-TYPE

SYNTAX FAGPIOPortEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION
"An entry that provides detailed information about a specific«bogical GPIO
port."

INDEX {fdGPIOType, fdGPIOPortNumber}

::= {fdGPIOPortTable 1}

FHGPIOPortEntry ::= SEQUENCE ({
fdGPIOPortNumber ITSUnsigneds8,
fdGPIOPortDescription SnmpAdminStreing,
fdGPIOPortDirection INTEGER,
fdGPIOPortUnits ITSUnits,
fdGPIOPortExponent ITSIntegers,
fdGPIOPortPrecision INTEGER,
fdGPIOPortMinValue Integer32,
fdGPIOPortMaxValue In&eger32,
fdGPIOPortRequestedValue (Integer32,
fdGPIOPortValue Integer32,

fdGPIOPortMinThreshold Integer32,
fdGPIOPortMaxThreshold Integer32,
fdGPIOPortStatus INTEGER

}

ffGPIOPortNumber OBJECT-TYRE

SYNTAX ITSUnsigned®8

MAX-ACCESS not-accesgikle

STATUS current

DESCRIPTION
"An index to_wndquely identify the row of the table within the fdGPIOType.
Digital port<naumbers shall be assigned sequentially within each fdGPIOType
starting_at /one up to a maximum of 127. Analogue port numbers shall be
assignedsequentially within each fdGPIOType starting at 128 up to a maximum
of 2554YThe location of the physical ports associated with each logical
fdGPIOPort is implementation specific and may be configurable by means not
defined within this document."

REFERENCE "NTCIP 1201 v03 Clause 2.9.3.2"

= {fdGPIOPortEntry 1}

fdGPIOPortDescription OBJECT-TYPE

SYNTAX SnmpAdminString

MAX-ACCESS read-write

STATUS current

DESCRIPTION
"A textual description of the logical GPIO port and/or the device connected
to the port. The description should describe the location of any physical
port and the sensor or controlled device."

REFERENCE "NTCIP 1201 v03 Clause 2.9.3.3"

::= {£dGPIOPortEntry 2}

fdGPIOPortDirection OBJECT-TYPE

SYNTAX INTEGER {
output (1),

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=6ee96c5229cfa71a083819eecfb1c881

ISO/TS 20684-2:2021(E)

input (2),
bidirectional (3)
}
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"An indication of whether the logical GPIO port supports input and/or output
capabilities. For example, an input-only cabinetTemperature port would imply
a temperature sensor; an output-only cabinetTemperature port would imply a
thermostat; an input/output cabinetTemperature port would imply a thermostat
with the ability to report the current temperature reading. The direction
for entries where fdGPIOType contains an uppercase letter shall be one of
the |values allowed for the defined type in Annex C of ISO/TS 20684-2."
REFERHNCE "NTCIP 1201 v03 Clause 2.9.3.6"
::= {{{dGPIOPortEntry 3}

fdGPIOPqrtUnits OBJECT-TYPE

SYNTAX ITSUnits
MAX-A(QCESS read-only
STATUA current

DESCRIPTION
"Indicates the units in which the value is reported/provided. The uwits for
entyies where fdGPIOType contains an uppercase letter shall be as\defined by
the |defined type in Annex C of ISO/TS 20684-2."

REFERHNCE "RFC 3433 entPhySensorType"
:= {{dGPIOPortEntry 4}

fdGPIOPqrtExponent OBJECT-TYPE

SYNTAX ITSInteger8
MAX-A(QCESS read-only
STATUA current

DESCR]PTION
"Indicates the resolution used by all value reldted objects for this logical
GPIQ port, expressed as a base 10 exponent. Fox example, if fdGPIOPortUnits
is metres and fdGPIOPortExponent is -3, the walue objects are represented in
milllimetres; if fdGPIOPortUnits is metres @hd fdGPIOPortExponent is 3, the
valye objects are represented in kilometxgs. The exponent for entries where
fdGHIOType contains an uppercase lettef)shall be as defined by the defined
typd in Annex C of ISO/TS 20684-2."

REFERHNCE "RFC 3433 entPhySensorScalle

::= {{dGPIOPortEntry 5}

fdGPIOPdrtPrecision OBJECT-TYPE

SYNTAH Integer32 (0..2147483647)
MAX-AQCESS read-only
STATUS current

DESCRJPTION
"Thd precision of thé reported values. A sensor may measure the same
condition multiple<®Dimes and report slightly different values; the value of
thid object woudd jfeport the maximum variation that may occur in the sensor
valye object (af a 99% confidence level) when reading a particular condition
witHin the gernfsor's defined operating range. The precision for entries where
fdGHIOType \Contains an uppercase letter shall be less than or equal to the
maximum precision defined by the defined type in Annex C of ISO/TS 20684-2."

REFERHNCEN WRFC 3433 entPhySensorPrecision"

::= {{déDIOPortEntry 6}

fdGPIOPortMinValue OBJECT-TYPE

SYNTAX Integer32

MAX-ACCESS read-only

STATUS current

DESCRIPTION
"The minimum value supported for the logical GPIO port. Input values below
this reading should be considered unreliable."

REFERENCE "NTCIP 1201 v03 Clause 2.9.3.4"
:= {fdGPIOPortEntry 7}

fdGPIOPortMaxValue OBJECT-TYPE

SYNTAX Integer32
MAX-ACCESS read-only
STATUS current
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DESCRIPTION
"The maximum value supported for the logical GPIO port. Input values above
this reading should be considered unreliable."

REFERENCE "NTCIP 1201 v03 Clause 2.9.3.4"

::= {fdGPIOPortEntry 8}

fdGPIOPortRequestedValue OBJECT-TYPE
SYNTAX Integer32
MAX-ACCESS read-write
STATUS current
DESCRIPTION
"The output value set for the logical GPIO port. The value of this object

should be between fdGPIOPortMinValue and fdGPIOPortMaxValue, inclusive. A
SET request for a value outside of this range on an output or bidirectionals
port shall result in an 'inconsistentValue' error. For output ports, this
should be the same value as the value object. For bidirectional ports, _this
value will represent the last commanded state. For an input port, the vadue
shall always be zero (0). An attempt to set this value on an input pdrt
shall result in a 'notWritable' error."

REFERENCE "NTCIP 1201 v03 Clause 2.9.3.7"
:= {fdGPIOPortEntry 9}

ffiGPIOPortvValue OBJECT-TYPE
SYNTAX Integer32
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The current value on the logical GPIO port. For dw output port this value

this is the current value being received."
REFERENCE "NTCIP 1201 v03 Clause 2.9.3.5"
::= {fdGPIOPortEntry 10}

f@GPIOPortMinThreshold OBJECT-TYPE
SYNTAX Integer32

MAX-ACCESS read-write

STATUS current

DESCRIPTION

fdGPIOValue is less than the(yalue of this object, the bit in
fdGPIOTypeStatus that corréesponds with this sensor shall have the value of

one."
REFERENCE "NTCIP 1203 y08 Clause 5.11.2.9.3.4"
DEFVAL {-2147483648%

:= {fdGPIOPortEntry/ 1%}

f@GPIOPortMaxThreshold OBJECT-TYPE
SYNTAX Integer32

MAX-ACCESS readrwrite

STATUS current

DESCRIPTION

fdGPIOValue is greater than the value of this object, the bit in
fd6PI0OTypeStatus that corresponds with this sensor shall have the value of

One."
REFERENCE "NTCIP 1203 v03 Clause 5.11.2.9.3.5"
DEFVAL TZ14 74836477

should be the same as the requestedvValue. For iaput and bidirectional ports,

"The lower warning threshold defined for the logical GPIO port. Whenever the

"The jpper warning threshold defined for the logical GPIO port. Whenever the

::= {fdGPIOPortEntry 12}

fdGPIOPortStatus OBJECT-TYPE

SYNTAX INTEGER {
other (1),
active (2),
unavailable (3),
nonoperational (4),
notInService (5)

}

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"The operational status of the GPIO port. Valid values are:
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other - a state not defined by this document
active - The GPIO port appears to be operating normally and is in service.
unavailable - The logical GPIO port is determined to be unassociated with
any attached equipment. This may be due to the logical port not being
associated with a physical port or may be due to the device definitively
determining that the physical port is not attached to any device.
nonoperational- The data received from the logical GPIO port appears to be
suspect, which may be due to a disconnected wire or out-of-range, jittery,
or wildly fluctuating readings.
notInService - The logical GPIO port has been taken out of service. A
manager may set the object to 'active' or 'notInService'; an attempt to
set the value to any other value will result in a 'wrongValue' error. The
pqrt will remain in the 'notInService' state until it is set to the active
sflate. Once commanded to the active state, the status may change among any
sflate other than notInService until manually set to the notInService
sflate."
REFERHNCE "RFC 3433 EntitySensorStatus"
::= {{{dGPIOPortEntry 13}
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-- A.2.4 Conformance Information
S B B i i i e b b b i b b b b b b b b IR b b b b b b b S b b b b I b b b b b b b b b b b b b b b b R b b b i 4 L I I I i
fdGPIOMIBCompliance MODULE-COMPLIANCE
STATUS current
DESCRIPTION
"Thg conformance statement for logical general-purpose input/output port
supgort for an ITS field device."
MODULH -- this module
MANQATORY-GROUPS {
fdGPIOCapabilitiesGroup,
fdGPIOEditableConfigurationGroup,
fdGPIOReadableConfigurationGroup,
fdGPIOMonitorPortStatusGroup,
fdGPIOMonitorPortTypeStatusGroup
}
GROUP fdGPIOInputGroup
DESQRIPTION
"Management information that is requined if the field device supports one
of more input or bidirectional generdl-purpose I/0 ports."
GROUP fdGPIOOutputGroup
DESQRIPTION
"Management information that.is” required if the field device supports one
oy more output or bidirectibnal general-purpose I/0 ports."
::= {{dGPIOMIBCompliances 1}

fdGPIOCdpabilitiesGroup OBJECT-GROUP
OBJECTS {
fdGPIOTypeCount
}
STATUA current
DESCRIPTION
"Thd objectg~fecessary for determining the capabilities of the general-purpose
I/0 |ports.™
REFERHNCE tClause 6.2.2.1"
= {{dGPIOMIBGroups 1}

fdGPIOEdItableConrigurationGroup OBJECIT-GROUP
OBJECTS {
fdGPIOPortDescription,
fdGPIOPortMinThreshold,
fdGPIOPortMaxThreshold
}
STATUS current
DESCRIPTION
"The objects necessary for refining the configuration of a general-purpose I/0
port at run-time."
REFERENCE "Clause 6.2.2.2, Clause 6.2.2.3"
::= {fdGPIOMIBGroups 2}

fdGPIOReadableConfigurationGroup OBJECT-GROUP
OBJECTS {
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