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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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roduction

This part of the standard network architecture provides a set of common interfaces for accessing network-
connected devices and vehicle functions through the vehicle interface. This network architecture has two
elements:

The)

— network protocol requirements for vehicle interface access;
— Common Message Set (CMS).

CMS is the companion to the network protocol requirements: in general, the CMS specifie

reqlirements; the network protocol specifies syntactical requirements. It should\be recogniz

nety
add
Hun

As
obje
the
the

vork protocol requirements are focused on supporting access to vehicle services; the CMS ¢
tion to vehicle services — semantic requirements for audio visual (AV) messages, phone
nan Machine Interface (HMI) messages, etc.

shown in Figure 1, vehicle interface is a component that is a proxy*of the vehicle functions
cts from functional modules may interact with the device it repreésents. The object abstracts a
services of devices in the vehicle. Objects called doors, windows, lights and vehicle speed, cg
Hevices connected to an automaker’s proprietary network.

bs semantic
bd that the
bntains — in
messages,

interfacing
nd exposes
rrespond to

Vehicle Interface AMI- C Componeni

(Host)

AMI-C Component

: Telematics
Transaction A licatior
Vehicle X

Speed Transaction Navnl?::ttl::;
Module APP
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' Diagnostic E———— Scan Tool

Module I ‘ Applicatior

Automgker’ s Proprietar§ Network AMI- C Supported Network
&

[/
o

'O

Vehicie Door Lock Diagnostic

Speed Sensor Control ECU ECU

Figure 1 — Vehicle interface (example)

This network protocol requirement for vehicle interface access is a network framework and high-level (meta)
protocol that enables the abstraction of devices and thereby facilitates their communication with applications
and networks. The AMI-C network protocol requires that each device object consist of a network interface
(called its network adaptation layer) to ensure compatibility with different networks and also several functional
modules. This requirement makes it possible for network applications to access a vehicle interface
independently from specific network technology. Additionally, the network technology must be able to support
multiple application level protocols on the network devices.
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AMI-C network protocol requirements for vehicle interface access define a Vehicle Interface Protocol (VIP)
that can be instantiated on a network technology. A VIP is an application protocol to access a vehicle’s
devices (functions) via the network transport protocol of AMI-C networks. This, in turn, allows devices on such
an AMI-C network to communicate with an automaker’s proprietary vehicle network through that vehicle

interface.

AMI-C network protocol requirements for vehicle interface access apply to automotive multimedia networks
that do NOT have existing protocols for transporting vehicle function messages to and from a vehicle interface.
For example, network transport layers are supposed to be general: TCP (UDP)/IP, FCP for 1394 Automotive,
or L2CAP for Bluetooth. However, MOST Coorporation has already defined how to transport vehicle functions
over the MOST network. Hence, the AMI-C network protocol requirements for vehicle interface access do not
apply to thg MOST network.

For specifi
specific net
the CMS is
messages ¢

network technologies, the CMS is instantiated into technology-specified message-frame

f that particular network technology.

5. A

work technology may already include the functionality of some portion of the CMS. In.those cgses
not instantiated. Rather, the CMS permits a semantic mapping from AMI-C specifications tol the

Vi
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reqlirements can be applied to network technologies that use UDP/IP as the transport method. Hd
exigting systems may have unique protocols and messages<for transporting messages ab

fung
Mes

Thig

2

21

Scope

document provides a communication model that contains the requirements for a Vehic
ocol (VIP) to access a vehicle interface over a network transport protocol for AMI-C networks
y to networks that have pre-existing protocols and messages for transporting vehicle functions

IP defines how an application communicates over a simple network transport mechan

tions; therefore, this document does not cover such pre-existing technology.

sages transported are network-specific instantiations of'the CMS.

— message frame format;
— application transaction;
— system transaction;

— initialization process;
— address resolution;)and

— functional madule discovery and removal process.

Networl architecture

Outline

e Interface
It does not

sm. These
wever, pre-
out vehicle

document addresses the following aspects related to the AMI-C’s approach to network commdinication:

The Network protocol requirements for vehicle interface access, which consists of component, functional
modules, API, network application layer, and network transport layer. The vehicle interface is considered one
of its components.

2.2

Component

A component is a physical entity attached to an AMI-C network (1394 Automotive, Bluetooth, and so on). A
component contains one or more functional modules, the network application layer and the network transport
layer. A component is identified within a network transport layer with a physical ID, such as node ID, AM

add

ress, or IP address.
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2.3 Vehicle interface

For those services resident on the automaker’s network, the AMI-C vehicle interface (VI) is a component that
provides access to vehicle services via an AMI-C-compliant network. It may act as a gateway to a network
defined by a vehicle manufacturer or it may implement some or all of the vehicle services directly. Vehicle
information and services such as vehicle speed, door lock, windows, and diagnostic services are members of
the automaker’s proprietary network and a functional module on the VI represents each device. There may be
more than one vehicle interface component on a network.

AMI- C Component
(Venhicle Interface)

AMI- C Component

i " — Functional
AUt Virtual Communication

| Ny
Functional B — Functional
Module irtual Communication

Vehicle Functions

Automaker’ s Proprietary :
Network |
[ ']
]
' AP NV
0 0
Network Application Layer Network Application Layer
(A Vericle Interface Protocol) (A Venhicle Interface Protocol)
0
‘ : 8 },} s
Network Transport Layer Net: ransport Lager
(FCP for 1394 Automotive) (F 1394 Automotive)
(LiCAP for Bluetootrﬁ AP for Bluetoot I’)
' (UDP/IP) ] s (UDP/IP) 0
0 ] A\ ]
y ' ' '
0 I
' i ' '
' ! Real Communication ! '
ceccsccscemessscsscsmecsaenaeea 4
AMEC Supported Nétwork !

Figure 2 — AMI-C meta'protocol conceptual architecture

2.4 Network application layer

A network @pplication layer provides the interface through an API for functional modules to access transport
layers (and|also, as necessary, lower layers) of network protocol. This document establishes the requiremgents
for the appl|cation layer protocol-~The instantiation of the application layer requirements into a specific network
technology |s the vehicle intetrface protocol for that network.

A VIP allows devices anan AMI-C network to communicate with an automaker’s proprietary vehicle netywork
through a vehicle interface.

2.5 Nethork transport layer

Common network transport layers include TCP(UDP)/IP, FCP for 1394 Automotive, or L2CAP for Bluetooth.
MOST has defined a layer for transporting vehicle functions.

2.6 Functional module

Within the AMI-C network architecture, a functional module (FM) is an abstraction of a device. An AMI-C
component can have one or more FMs. An FM defines the properties of a device (e.g., the up/down position
of a car window). It also defines commands (e.g., set position) that control the properties of a device. An FM is
addressed through a logical address, composed of function type (F-Type) and instance number (I-Num).

There can be more than one FM with the same F-Type (4 windows, for example). To distinguish between
these identical F-Types, I-Nums are statically or dynamically assigned.

2 © 1SO 2006 — All rights reserved
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2.7 Component control module (CCM)

Each AMI-C component (including the VI) must have a component control module (CCM). The CCM is the FM
that performs initialization, network management, address resolution, service discovery, as well as registry
maintenance and update. The I-Num of a CCM serves as the Component ID.

A CCM in each component communicates with other FMs to exchange attributes and status regarding FM
installed in its components during initialization or when a component joins the network at the first time or
leaves the network. In addition, the CCM is able to reply to service discovery queries from remote functional
modules about all FMs inside its own component and component hardware status. The CCM keeps track of
the status information in a registry, such as the power status of a remote module, or visibility of a remote
module in the network.

2.8| Registry

A Rlegistry is an address-mapping table between the Logical Address of an FM (that lis, F-Type jJand I-Num)
and| the network-specific ID of the AMI-C component containing this FM (e.g., nhede number in fthe case of
139% Automotive).

The| registry contains this matching information about remote and local FMs-throughout the AMI-G Network. It
is beyond the scope of this specification to define the format of the ‘registry, and how often if should be
updpted.

3 |Addressing

There are three types of addressing: unicast, broadcast-and multicast.

3.1| Unicast
Unig¢ast addressing defines a point-to-point transaction.
Unigast is characterized by F-Type values from '00’H to ‘EF’H, and I-Num values from ‘00’'H to ‘FE’H.

Unig¢ast is the most common type*of transaction. For example, an application (hosted by an|FM) needs
infofmation that can be supplied.by a remote FM. It sends an INQUIRE message to that remote FM and waits
for the corresponding REPORT message from that remote FM. The logical address (F-Type and I-Num) of the
desjination FM is specified/in the header. The Logical Address of the source FM is also spegified in the
heafler so that the destination FM can respond to the source component (See Figure 3), illustratg¢s a unicast
transaction.

Component A h Component B
Source Destinatior
LA: 48-1 LA: 23-2
Request Message Responder
Data Functional

Module.

F-Type: 48

1-Num: 1 Transaction

Requester
Functional
Module

Source ‘ Destinatior

RespoEe LA: 23-3 LA: 48"

JE

)

Data

Figure 3 — Unicast transaction mechanism
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3.2 Broadcast

The network protocol requirements for vehicle interface access define 3 types of broadcast transactions:

— a broadcast message sent from an FM to all the instances of the same F-Type, e.g. lock all windows.
In order to address all the instances of a particular F-Type, the I-Num field is given the maximum
value: ‘FF’H. F-Type field specifies the Function Type.

— a broadcast message sent from a FM to all the FMs of the AMI-C Network. In order to address all the
FMs of the network, the F-Type field is given the maximum value: ‘FF’H and I-Num field is ‘FF’H.

— a
CO|

thg¢ message is a system transaction; therefore, it is always a broadcast message. The subseq

reg

3.3 Mulit

Multicast is
be sent per
packets wit

A multicast
multicast gn

The messa
sent (for ex
The F-Typg
nature of th

proadcast message for an address request or response (e.g. request to know which compe
ntains a specific FM). When the system field (Sys, see section 4.2) equals 1B, this indicates

sponse will also have its Sys field set.

cast

used for subscribed information. A component will request information from another compone
odically. The responder component shall then allocate a multicast groap ID and start to send
n the requested information.

packet is identified by its F-Type destination field (equal to ‘FEH) and its I-Num field is equal tg
pup ID (‘00’H to ‘FE’H).

ge class is used by all the receiving components to indicate the nature of the information b
ample the dashboard sends a message containing:vehicle speed information at a regular inte

indicates that the message comes from the dashboard. The object property indicates that
b information: Vehicle Speed).

hent
that
lent

nt to
the

the

Ping
rval.
the
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The following Table 1 summarizes the roles of the F-Type and |I-Num fields.

NOTE Refer to Table 3 in clause 5.1 for the format of the full message.

Table 1 — Logical addressing

F-Type I-Num | Logical Addressing for Destination
Unicast and 00 00 Unicast to/from the F-Type ‘00’H, I-Num ‘00'H module
Broadcast 00 01 Unicast to/from the F-Type ‘00’H, I-Num ‘01'H module
to Specific
Functional 00 FF Unicast to/from the F-Type ‘00’H, I-Num ‘EF’H module
Voduie(s)
01 00 Unassigned I-Num for F-Type ‘01’H
01 01 Unicast to/from the F-Type ‘01’H, I-Num ‘01'H module
01 FE Unicast to/from the F-Type ‘01’H, I-Num ‘FE’'Hmodule
EF 00 Unassigned I-Num for F-Type ‘EF’H, 1-Num ‘00’H module
EF 01 Unicast to/from the F-Type ‘EF’H;y13Num ‘01’H module
EF FE Unicast to/from the F-Type ‘EF’'H, I-Num ‘FE’H module
Dynamic FO 00 Dynamic addressingdmechanism (reserved for AMI-C Host
Addressing
FD FF Dynamic addressing mechanism (reserved for AMI-C Host
Multicast FE 00 Multicast to.Functional Modules with Multicast Group ‘00'H
FE 01 Multicast to ‘Functional Modules with Multicast Group ‘01’'H
FE FE Multicast to Functional Modules with Multicast Group ‘FE’H
Extended FF 00 Extended addressing mechanism (reserved)
Addressing
FF FE Extended addressing mechanism (reserved)
Broadcast FF FF Broadcast to all available functional modules in all compongnts
4 |Message frame format
Thel AMI-C message frame format has the structure shown below in Table 2.
Table 2 — AMI-C message frame format
0 9 10 11 12 13 14 15 16 23 24 31
Message Length @ Rsv | Pri % Transaction ID Multi-frame Sequence ID
n =

AMI-C Message

© I1SO 2006 — All rights reserved 5
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4.1

Message length

Messages, within the frame, have a length of 10 bits. The length is expressed in bytes and does not include
the first 8 bytes (1st and 2nd quadlets).

4.2 System bit (Sys)

This bit indicates if the message is part of an application transaction (Sys='0’B) or of a system transaction

(Sys="1'B).

4.3 Resd

This field is

4.4 Priol

The Priority
processed
lowest and

4.5 Morg¢

The More |
‘1’B it indic
used most
message b
Multi-frame

rved (RSV)

reserved and not used.

ity (Pri)

field indicates the priority with which a message is sent. A higher priority message shoulg
aster than lower priority messages. It is a 2-bit field, which provides 4-levéls. Priority “0” is
he default; Priority and “3” is the highest.

bit field (More)

it, when set to ‘0’B, indicates that no other packet accompanies the current packet. When s¢
htes that the next packet (with the same Transaction-ID).is part of a multi-packet message.
often for large messages where the multi-frame ID_indicates the order of the packets in
bing sent. When a transaction takes only one message, the More bit should be set to ‘0'B and
sequence ID (see 4.7) should be ‘0’'B.

4.6 Tranpsaction identifier (T-ID)

The Trans
shall be us
the size of i

4.7 Mulit

The Multi-fn
be containg
indicated b
their M-ID i
The last pa

4.8 AMI-

tion ID identifies messages belonging to the same transaction. For example, the same T-ID v
d for a request and its subsequent response. The value of the T-ID is a random value limite
s range (8 bits; therefore, the value-is between 1 and 255).

-frame sequence Id (M-ID)
ame sequence ID identifies packets belonging to the same message. If a message is too larg
the M-ID field. The first packet shall have an M-ID equal to 0. The following packets shall K

ncremented seguentially, the maximum being fixed by the size of the M-ID bit field, i.e. 8 bits =
Cket shall beddentified by its More bit set to ‘0’'B.

C message

be
the

pt to
It is
the
the

alue
1 by

e to

d in one packetthis message shall be split in a sequence of smaller packets which ordgr is

ave
255.

The AMI-C

Messagearea contains messages defined for appiicationm or systenT transactions. T he applica

tion

transaction is to send or receive vehicle interface messages, and the system transaction is for resource
manager inquiry, I-Num allocation, or address resolution.
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The system transaction message format is described in Clause 6. The fields are detailed thereafter. The

system bit (Sys) shall be set to ‘0’B for application transaction.

Table 3 — Application transaction frame format

0 3 4 5 7 8 10 11 12 13 14 15 16 23 24 31
Message Length @ Rsv | Pri g Transaction ID Multi-frame Seqdened ID
%) =
Dest F-Type Dest |I-Num
Source F-Type Source I-Num
Rsv Cf|Msg Type Message Class Object Property Operand 0
Operand 1 Operand 2 Operand‘3
Zero Pad Bytes (if necessary)
5.1 Source and destination function type (F-Fype)
The| function type shows the type of a functiehal module that is the source or receiver; for example, window,
mirror, and so on. It is an 24-bit field, defihing 15,728,640 (224-220) function types. If there is moye than one
fungtional module of the same type, I-Nuta-i.
5.1.2 Source and destination.instance number (I-Num)
Thel instance number identifies one of the functional modules to which a source functional mgdule sends
megsages. It is an 24 tol 31" bit field. I-Num ‘FF’h is a broadcast to all functional modules with the same
fungtion type. Each I-Num is assigned during the first configuration stage. I-Num is used to uniqtiely identify

one|phone in a car,when, for example three occupants each have their own Bluetooth phone. Some instance
numbers are predefined for certain functional modules. Using windows as an example, driver-sid
‘01’H, passengeér-side window is ‘02'H, and so on.

5.1.3 Destination logical address

e window is

Theldestination logical address consists of the destination F-Type and destination I-Num_and id

entifies the

functional module to which a message is sent.

When the F-Type field is equal to ‘FF’H, it indicates that the packet is broadcast (see 3.2) or Multicast

(see 3.3).

5.1.4 Source logical address

The source logical address consists of the source F-Type and source I-Num, and identifies the functional
module who originated the current message.
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5.1.5 Reserved (Rsv)

These four bits are reserved and shall be set to 0.

5.1.6 Confirmation flag (Cf)

The confirmation flag is set by the application when it needs to know whether the current message is received.
Upon reception of a message with the Cf flag set to ‘1’B, the destination logical address will send a CONFIRM
message to the source logical address.

5.1.7 Message-type-(Msg-type)
Message Type can have 6 values: INQUIRE, REPORT, SET, CONFIRM, COMMAND, and WARNING;

— INQUIRE - A request to inquire the current value of a property at one instant of time from an object
residing in an FM.

— REPORT - A reply for an ’Inquire” message containing current value of one propeérty in one instant of
time.

— SHT - A request to change the current value of one property in one instant of time.
— COMMAND - A message to perform one of the following five kinds of actions: start the executign of
software in a remote component, actuate device in a remote component, request access {o a

resource, start a subscription for a property or end subscription for a property.

— CONFIRM - A message to indicate the success or error status of the requested operation when a
copfirmation message is requested with the Cf bit set,to ‘1’B.

— WARNING - Notification of status to other nodes'(with no requests).

Figure 4 illustrates the relationship between the INQUIRE and REPORT message types.

FM1 (Requester) FM2 (Responder)

INQUIRE (Cf=1)
>

CONFIRM | Even if no error, CONFIRM message is sent
back from Responder to Requester.

< REPORT | £ an error happens, REPORT message is not
sent from Responder to Requester

INQUIRE (Cf=0)

Even if an error happens, CONFIRM

REPORT message Is not sent back from Requester tc
< Responder, and REPORT message is not
sent.

Figure 4 — INQUIRE and REPORT message sequence
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Figure 5 illustrates the relationship between the SET and CONFIRM message types.

FM1 (Requester) FM2 (Responder)

SET (Cf=1)
>

CONFIRM| CONFIRM message is sent back from
Responder to Requester in any case.

SET (Cf=0) CONFIRM message is never sent back from
Responder o Requester

Figure 5 — SET and CONFIRM message sequence

5.1.8 Message class
Megsage classes are logical groups defined as follows:

— Management - network device management, audio/video stream management, gnd service
discovery;

— Core - information originally inherent in a vehicle (VIN; 'static configuration information, et¢.);

— Body module - control and status related tobody module (window, seat, mirror, light] trip meter,
vehicle speed, etc.);

— Power train - status related to power train (oil temp, coolant temp, gear, etc.);

— Vehicle diagnostics - message for-vehicle diagnostics (ISO 15031-5 emission related, 180 14229-1
non-emission related);

— Text display - command tQ display simple texts and input texts.

5.1.p Object property

Thig field defines the spetific property of the FM. For example, the Mirror FM can have two object properties:
vertjcal position and.hapizontal position. Refer to AMI-C 2003 AMI-C vehicle interface requirements.

5.1.10 Extension'possibility

In ofder to.allow the addition of further object property codes (beyond 254) we define the following expansion
methodiThe restricted value 255 (‘FF’H) indicates that Operand 0 contains the extended object prpperty code.

5.1.11 Operands

These fields depend on the object property and the message type. The value and the format of an operand
are defined in AMI-C 2002, AMI-C Common Message Set.

Big Endian format (the most significant byte takes the least significant address) is required when expressing
values larger than 8 bits.

There are two types:

1) simple text display and input,
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2) XML documents—for more complex transactions (see AMI-C 4002 AMI-C requirements and
specifications for Human Machine Interfaces).

6 System transaction

A System Transaction consists of two kinds of messages: one for an initialization mechanism and the other for
Address Resolution Protocol (ARP).

6.1 Message format

The systen
process is s

Table 4 — System transaction frame format

7 8 9 10 11 12 13 14 15 16

23 24

4 ' £ 4 £ Ll & Leote—blook ol al : 4l HIGT A H t
arreaclurm TITeooaytT TUTTTTIAal UT UTT TTTAalrTaytTlTiITITlt JAURTLS UTdl art UstTU UUTIiTy UTe TritialiL on

hown in Table 4.

31

Message Length

Rsv | Pri

Sys
More

Transaction ID Multi-frame Sequence ID

Mgt Command Type

Command Typ

e Specific Information

System bit
message fr.

Ame.

10

Table 5 — Management . command type values

(Sys) shall be set to ‘1'B, and Priority (Pri) set to_the,highest (‘11’B) for the System transagtion

Management command type Value
Resource Manager Inquiry ‘O0'H
Resource Manager Response ‘0O1'H
Instance Number Allocation Request ‘02’H
Instance Number Allocation Response ‘0O3’H
Instance Number Deallocation Request ‘04'H
Instance Number Deallocation Response ‘05’H
ARP Request ‘06’'H
ARP Response ‘07’H
Suspected RM Failure Warning ‘08'H
Reset I-Num Request ‘09'H
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6.1.1 Resource Manager-capable (RMc) inquiry

The following packet is used to inquire whether another RMc FM has already assigned itself as RM. This is a
broadcast message.

Table 6 — RMc FM inquiry packet format

0 7 8 15 16 23 24 31 b

RMC Inquiry Weight Rsv

Network Physical ID

Fielgd descriptions:
— RMc inquiry Refer to Table 6 for the Management Command Type Values.

— Weight is ‘FF’H (highest priority) for the Main RMc FM of the network and is comprised between 0
(lowest priority) and ‘FE’H for the backup RMc FMs.

— Network physical ID This is a unique 32-bit number, which depends on the physical interface with
which the functional module communicates. Each network specifies this for itself. The Igngth of this
field may differ from one specific network to another;:it-is not restricted to 32 bits.

6.1.2 RMc response

Thelfollowing is the response packet of an RMc FMdo the RMc FM inquiry. This is a unicast messdge.

Table 7 —RMc FM response packet format

0 7 8 15 16 23 24 31

RMC Response Weight I-Num of Responser Rsv

Network Physical ID

Fielgd descriptions:

— RMeresponse Refer to Table 7, for the management command type values.

-£- Weight the weight of the responding FM (‘FF’H for the Main RMc FM of the network and its value is
— petween 00 Hamd-FE Hfor the Backup RMcFivis):

— I-Num of responder the assigned I-Num value of the responder or 0 if unassigned.

— Network physical ID a unique 32-bit number, which depends on the physical interface with which
the functional module communicates. Each network specification defines this section accordingly.
The length of this field may differ from one specific network to another and is not restricted to 32 bits.
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6.1.3 I-Num allocation request

This request packet of an FM has an I-Num that is currently unassigned. An FM with a pre-defined I-Num
must use this request to register its FM in the RM. This message is broadcast.

Table 8 — Instance number request packet format

7

8

15 16

23 24

31

I-Num Alloc Req

F-Type

Request I-Num

I-Num = 0015

Network Physical ID

Field descriptions:

¢ |-Num Request Refer to Table 8, for the management command type values.

e F-Type is the function type value of the requesting FM.

e Request I-Num is a randomly assigned value used to differentiate/fequests coming from 2 FMs

have the same F-Type and belong to the same Component.

¢ |-Num equals ‘00’H indicates that the I-Num is unassigned.

e Network physical ID a unique 32-bit number that depends on the physical interface with which
functional module communicates. Each network specification defines this section accordingly.
length of this field may differ from one specific network to another and is not restricted to 32 bits.

6.1.4 I-NUm allocation response

The followifng is the response packet of the RM*to the FM requesting the allocation of an I-Num. This

unicast megsage.

7

8

15 16

Table 9 < Instance number response packet format

23 24

31

I-Num Alloc Resp

F-Type

Request I-Num

Allocated I-Num

Network Physical ID

Field descriptians:

that

the
The

is a

¢ |-Num allocation Refer to Table 9, for the management command type values.

e F-Type is the function type value of the requesting the FM.

¢ Request I-Num has the same value as in the corresponding request.

e Allocated I-Num equals the value assigned by the RM.

e Network physical ID a unique 32-bit number that depends on the physical interface with which the
functional module communicates. Each network specification defines this section accordingly. The
length of this field may differ from one network to another and is not restricted to 32 bits.

12
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6.1.5 I|-Num deallocation request

An FM that is going to be disconnected, or an FM that has detected the “dirty” disconnection of another FM
shall send the following packet. This message is broadcast message.

Table 10 — Instance number deallocation request packet format

0 7 8 15 16 23 24 31

I-Num Unalloc Req F-Type Allocated I-Num 0046

Fielgd descriptions:
4 |I-Num deallocation request Refer to Table 10, for the management command type values|
4 F-Type is the function type value of the FM that is or will be disconnected)

4 Deallocated I-Num equals the value requested for deallocation.

6.1.p I-Num deallocation response

Thelfollowing packet is the response packet of the RM to the FM¥equesting the deallocation of an [I-Num. This
is alunicast message.

Table 11 — Instance number deallocation response packet format

0 7 8 15 16 23 24 31

I-Num Unalloc Resp F-Type Allocated I-Num Unallocated [-Num

Fielgd descriptions:
4 |I-Num Deallocation Response Refer to Table 11, for the management command type valye.
4 F-Type is the function type value of the FM that is or will be disconnected.

4 Deallocated I-Num equals the value requested for deallocation.
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6.1.7 ARP request

The following packet is sent by a component requesting the logical address of a functional module. This is a
broadcast message.

Field descriptions:

14

Table 12 — ARP request packet format

0 7 8 15 16 23 24 31

ARP request Src physical ID length Dest physical ID length |Src network ID|Dest network 1D

Source F-Type Source I-Num Dest F-Type Dest I-Num

Source network physical ID

Destination network physical ID

ARP request Refer to Table 12 or the management command type values.

Sre physical ID length is the total length in bytes of the source)network physical ID fields. In cage of
1304 Automotive, the field is set to 4.

Dgst physical Id length is the total length in bytes of thie destination network physical ID field sjnce
the latter information is unknown. This field shall be set\to 4 in this case by default.

Sre network ID identifies the physical network where the source component is connected. Refg¢r to
Table 13 for the network ID values.

The following table lists the specific networks endorsed by AMI-C and their corresponding cqdes
usged for the Network Physical Id fields.

Table 13 — Networks ID values

Network Value
Bluetooth 0
1394 Automotive 1
Reserved 2
MOST 3
UDP/IP 4
Reserved
Unknown 15

Dest network ID identifies the physical network where the destination component is connected.
Refer to Table 13 for the network ID values.

Source F-Type & I-Num is the Logical Address of the requesting FM.

Destination F-Type & I-Num together forms the logical address of the found FM.

Source network physical ID depends on the physical interface with which the functional module
communicates. Each network specification defines this section accordingly. The length of this field
may differ from one network to another and is not restricted to 32 bits. This field shall be quadlet

aligned, and pad bytes (value = 0) shall be used when needed.

Destination network physical ID is left empty: 1 quadlet equal to 0.
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6.1.8 ARP response

The following packet shall be sent by the component containing the functional module for which an ARP
request has been issued. This is a unicast message.

Table 14 — ARP response packet format

0 7 8 15 16

23 24 31

ARP response Src physical ID length Dest physical ID length |Src network ID|Dest network |

Fiel

H descriptions:

D

Source F-Type Source I-Num Dest F-Type Dest I-Num

Source network physical ID

Destination network physical ID

ARP response Refer to Table 14, for the management command type values.

Src physical ID length is the total length in bytes of . thé source network physical Id fieldg
1394 Automotive, the field is set to 4.

. In case of

Dest physical ID length is the total length inchytes of the destination network physical ID fields. In

case of 1394 Automotive, the field is set to 4.

Src network ID identifies the physical network where the source component is connectg¢d. Refer to

the Table 3 for the network ID values:

Dest network ID identifies the ‘physical network where the destination component is
Refer to the Table 13 for the network ID values.

Source F-Type & I-Num together form the logical address of the responding FM.

Destination F-Type & I-Num together form the logical address of the requesting FM.

Source nétwork physical ID depends on the physical interface with which the functid
communicates. Each network specification defines this section accordingly. The length
may,differ from one network to another and is not restricted to 32 bits. This field shall
aligned and pad bytes (value = 0) shall be used when needed. This value is the sam
corresponding ARP request.

connected.

nal module
of this field
be quadlet
e as in the

b functional

module communicates. Each network specification defines this section accordingly. The length of this
field may differ from one network to another and is not restricted to 32 bits. This field shall be quadlet

aligned and pad bytes (value = 0) shall be used when needed.
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6.1.9 Suspected RMc failure warning

If an FM has not been able to receive the I-Num it has requested, it sends the following packet. This packet is
broadcast and the Backup RMc FMs that receive it shall check if the RMc works properly before deciding
whether a Reset I-Num request must be sent or not. This is a broadcast message.

Table 15 — Suspected RM failure warning packet format

0 7 8 15 16 23 24 31

Suspected RM Failure \Warning, Reserved

Field description:

— Sdspected RM failure warning Refer to Table 15, for the management command-type values.

6.1.10 Reslet I-Num request packet

The backug RM sends the following packet when it detects that the actual RM\fails to respond to requgsts.
This message is broadcast.

Table 16 — Reset instance numbers request.packet format

0 7 8 15 16 23 24 31

Reset [-Num Request Reserved

Network Rhysical ID

Field descriptions:
— Ragset I-Num request Refer to Table 16, for the management command type values.

— Natwork physical ID This is a unique 32-bit number that depends on the physical interface with
which the funtGtional module communicates. Each network specification defines this segtion
acpordingly.~The length of this field may differ from one network to another and is not restricted to
32| bits.

7 Initializatiomprocess
During an initialization process, an |I-Num is assigned to each FM.

A functional module (FM) is identified through its logical address (F-Type and I-Num). The F-Type is a fixed
value that characterizes the FM (window, door, seat, and so on) and the I-Num is used to differentiate FMs
that have the same F-Type on the network. The I-Num is either static, as in the case of mandatory devices in

a car (left front door, for example), or dynamic, as in the case of removable devices.

This section presents the process for allocating dynamic I-Nums, and which FM allocates them.
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7.1 Resource manager FM

The network shall have a particular FM called resource manager, referred to as RM in the rest of this
document. There shall be a minimum of one RM per AMI-C network. A contention mechanism prevents the
problem of having two active RMs at the same time, ensuring the consistency of allocated I-Nums through an
AMI-C network.

The roles of the resource manager FM are the following:

— Provide dynamic I-Nums to the FMs that request them when a new component joins the network.

— Deallocate the I-Nums of the FMs that belong to a component that unplugs from the network.
— Allocate the multicast group ID (see 3.3) when requested.

The| function type of a resource manager capable functional module is defined in AMISC 2003 ANII-C vehicle
intefface requirements.

711 Network configuration process

An FM that contains the ability to perform the operations listed abovetis called resource manager-capable
(RMc)

Whenever an RMc FM wishes to become the active RM of an AMI-C Network it shall proceed as @escribed in
Figyre 6 and the list that follows it.

A RMO: resource manager inactive A RM1: query active RM
A I-Num net assigned

RMO0:RM1 P

A RM2: request I-Nyim
Power on
A RM3: resource manager active
I-Num

Another FM is

allocation > already designated
request the RM

RM1:RMZ P

5 \ No RM in network

|«¢——— RM1:RM3

A I-Num allocated

< RM2:RMO

Figure 6 — Resource manager initialization state machine

1) Transition All: RM0. Whenever an I-Num allocation request packet is received the candidate RMc
FM shall clear its I-Num and restart this state machine in state RMO.

2) State RMO0: Resource manager inactive. The candidate RMc FM is inactive either as a result of
power-on reset or an I-Num allocation reset request received from another RMc FM.

3) Transition RM0: RM1. This assignment can be made if the FM has not been assigned any Instance
Number.

© I1SO 2006 — All rights reserved 17


https://standardsiso.com/api/?name=c0be69913c0d14b0234af8bb9fa047e6

ISO 22902

-4:2006(E)

State RM1: Query active RM. The candidate RMc FM shall send a broadcast request in order to

know if another RMc FM on the network has already been assigned as Resource Manager (see
packet format).

higher weight than the candidate RMc FM.

the time-out. No other RMc FM has replied with a higher weight to the previous request.

9)

Table 17 lig
backup RM

State RM3: Resource manager active. The candidate RMc FM has won the RM contention
Ingtance Number becomes ‘01’H. It shall be responsible for allocating the I-Nums to the-6ther
and the Multicast resources when requested.

Transition RM2:RMO0. When the RMc FM has received its instance numbér from the reso
manager, it shall act as any other FM on the network.

E’s.

ts the different values used for the time-out requests to the main ‘resource manager and

Table 17 — Time-outs for candidate RMc/inquiry

Attempt

Main RMc time-outs (ms)&}_Backup RMc time-outs (ms)

100 5000

The format
6.1.2.

7.1.2 Con

When an R
performing
may be pre

Each RMc
Identificatio

When an R
the role of r|

If two RMc

of the resource manager capable inquiry request and response packets are defined in 6.1.1

tention process

M powers up it shall send atbroadcast packet to inquire whether another RMc FM alread
the role of RM. This packet-contains a priority that prevents RM contention problems. This pri
Hefined but the Main RM always has the highest priority (‘FF’H).

-M that receives such-an inquiry shall respond with its own priority, Instance Number and Phys
n.

Mc FM sees_anly responses with a lower priority within the period before time-out, it shall ass
bsource nranager and assign itself I-Num ‘01°H.

prevents sg
assigned RM

18

FMs send this inquiry at the same time, the RMc FM with the higher priority prevails. This me

Transition RM1: RM2. Another RMc FM has replied to the previous request (in State RM1) with a

Transition RM1: RM3. No other RMc FM has replied to the previous request (in #4, State RM1) after

State RM2: Request I-Num. The RMc FM requests an Instance Number and has lost the Resource
Management contention.

. Its

FMs

rce

the

and

y is

Drity

sical

yme

hod
5elf-

véral RMc FMs from assuming the role of Resource Manager at the same time. If the
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A functional module that requires a dynamic instance number shall request it from the resource manager FM

as described in Figure 7.

A FMO:FM inactive

FMO:FM1

/\

A FM1: Request I-Num

Internal initialization done
& I-Num allocated

Power on

I-Num
allocation
request

All:FMO

A FM2: Active FM

YV 8 \ I-Num received

|«¢—————— FM1:FM3

/A

FM1:FM2

Figure 7 — Dynamic-I-Num allocation

the rest of the network FMs.

4) State FM1: Request I-Num. The FM sends an I-Num request to the Resource Manager.

Fiv3—Rivt
Communication
Failure

Cannot gef\-Num
—>

1) Transition All: FM0. Whenever an I-Numi’Allocation Request packet is received the FM shall clear
its -Num and restart this state machine in state FMO.

2) State FM0: FM Inactive. The .Functional Module performs its internal initializations (system level,
physical bus level).

3) Transition FMO:FM1. The FM has finished its internal initialization and goes to state FNI1 if it does
not have an Instance.Number (static I-Num).

5) Transition-FM1: FM2. The FM has received a response from the Resource Manager and has been
allocated’an’ I-Num.

6) Transition FM1: FM3. The FM made up to five request attempts and the Resource Mahager failed
te-respond within the timeout period.

7).~ State FM2: Active FM. The FM has been allocated an I-Num and may begin to communicate with

8) State FM3: RM communication failure. If the FM can to communicate on the network, it shall send
a broadcast message to notify the backup RMs when the current RM is not responding to I-Num
allocation requests, (see 7.3). The application shall be notified of the I-Num allocation failure and
follow its own timeout rules.
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