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Preface

This reference is intended to be used by Apple® software developers who wish to
develop an alternate AppleTalk® connection or an Ethernet application in
conjunction with the operating system of the Macintosh® computer. To make use of
the information presented here, you should have a working knowledge of the existing
AppleTalk environment and, depending on your application, a working knowledge of
Ethernet.

What this reference contains

This reference provides you with an overview of Apple’s EtherTalk™ software, as well
as a detailed description of each software component. This reference also discusses
call definitions, register usage, and call applications.

Suggested reading

Here is a list of reference materials that relate or apply directly to the EtherTalk
network environment:

O Inside AppleTailk (Apple Programmers and Developers Association)
Inside Macintosh, Volume II, Chapter 6 (Apple Computer, Inc.)
Inside Macintosh, Volume II, Chapter 10 (Apple Computer, Inc.)
Inside Macintosh, Volume V, Chapter 23 (Apple Computer; Inc.)
Inside Macintosh, Volume V, Chapter 24 (Apple Computer, Inc.)
Inside Macintosh, Volume V, Chapter 28 (Apple Computer, Inc.)
Ethernet Blue Book (Xerox Corporation)

EtherTalk User Guide (Apple Computer, Inc.)

O o0 oo oo o
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%
Possible applications

There are many possible applications that you may wish to develop. For example,
you may want to create your own alternate AppleTalk connection or to develop an
Ethernet driver for use with a different interface card. Other applications might be to
make Ethernet calls directly on a Macintosh, create your own AARP, or develop an
EtherTalk implementation for use on another device.

—
Visual clues and conventions

Look for these visual clues throughout the reference:

* Note: Notes like this contain supplementary information.
Terms in boldface type are defined in the glossary.

A special typeface is used to indicate lines of code:

It looks like this or this.

Values represented in hexadecimal are preceded by a dollar sign ($).

The symbol —> indicates that a value is passed out of a parameter block. This
symbol also indicates that the contents of a register contain an address pointer.

The symbol <— indicates that a value is returned to a parameter block.

The symbol <—> indicates that a value is passed out of 2 parameter block and another
value is returned to the parameter block.

The term alternate AppleTalk connection refers to a network selection other than
LocalTalk™.,

X Preface: EtherTalk and Altemnate AppleTalk Connections Reference
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The name AppleTalk refers to a system of hardware and software components that
transfer information when connected by a physical medium. LocalTalk, EtherTalk,
AppleShare™, and LaserShare™ are all components of the AppleTalk system.

Apple Computer, Inc., has developed a specific set of rules, or communication
protocols, to control the transfer of information among all nodes on the network.
These AppleTalk protocols correspond to the various layers (such as Physical and

Data Link) of the International Standards Organization-Open Systems Interconnection
(ISO-OSD) reference model. Figure 1-1 illustrates the AppleTalk protocol model.

* Note: Refer to Inside AppleTalk and Mnside Macintosh, Volume 11, for more
information about AppleTalk protocols.

Application-specific Application
AFP, PostScript Presentation
ASP, PAP, ADSP Session
ATP, Echo, NBP, ZIP Transport
DDP Network
ALAP, ELAP, ... Link Access
LocaiTalk, Ethernet, ... Physicali
AppleTalk 08l Layers
MSC NNNN
ART: NN x 17 pi
20.5 pitext to FN b/b
Figure 1-1

AppleTalk protocol modesl
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AppleTalk connections

In addition to transferring information over the LocalTalk cable system, AppleTalk
protocols can now transfer information over a higher-performance AppleTalk
connection—EtherTalk. For the Macintosh II, EtherTalk consists of the EtherTalk
interface card and a software package that enables transmission and reception of
AppleTalk packets over Ethernet coaxial cable and that allows compatibility with
Ethernet.

Before the development of EtherTalk, the only option available to the user was to
transfer information over the LocalTalk cable system or its equivalent by using the
AppleTalk Link Access Protocol (ALAP) to perform node-to-node delivery of
information. While this option was sufficient for many situations, the Macintosh
could only transfer information on LocalTalk cables.

To expand the networking capability of the Macintosh, Apple chose to incorporate a
Link Access Protocol (LAP) Manager to perform a “switching” function that can direct
AppleTalk protocol information to the LocalTalk connection, Ethernet, or any other
LAPs that support additional networks. Figure 1-2 shows the way that LocalTalk,
EtherTalk, or other similar types of connections interact with the AppleTalk system
from a Macintosh II computer.

Currently, the Macintosh has only one active connection at any given time. However,
future developments may require the Macintosh to have two or more connections that
are concurrently active. This would be useful for bridging operations. The LAP
Manager provides a mechanism for supporting multiple simultaneously active
AppleTalk connections.

LAP functions

ALAP assigns a unique identification number to each device, or node, on the
LocalTalk cable system. This identification number, known as the node ID, is an 8-bit
address that ALAP dynamically assigns at node-startup time. The 8-bit node ID works
well for LocalTalk and is required by the AppleTalk protocols; however, the Ethernet
data link only recognizes 48-bit addresses. The EtherTalk Link Access Protocol
(ELAP) parallels the ALAP function of assigning addresses by using another
protocol—the AppleTalk Address Resolution Protocol (AARP). The EtherTalk
implementation of AARP converts, or maps, a series of 8-bit AppleTalk node IDs and
their 48-bit Ethernet equivalents. This reference discusses AARP and driver-level
ELAP in more detail in later chapters.

AppleTalk
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Using EtherTalk

EtherTalk software is designed to operate with the Macintosh Operating System (O/S)
and, more specifically, the Macintosh II computer. The Macintosh II may contain as
many as six EtherTalk interface cards to allow connection to multiple Ethernet cabling
systems. Any Macintosh computer may operate EtherTalk software as long as it
contains a compatible Ethernet interface card and driver. As shown in Figure 1-3, the
EtherTalk software includes in the System Folder, a Network device file and an
EtherTalk defice file along with the System file and its other device files (such as

Mouse, Keyboard, etc.). The EtherTalk software also contains a Utitities folder with an
installer program and its related files.

[T}
L]

System Folder ==0]
38 items  10,494K in disk 28,871K avail;

System Folder

System Network EtherTalk

MSC NNNN

ART: NN x 8.5 pi

12 pitext to FN b/b

Figure 1-3

The System and device files for EtherTalk

When the user selects the Network icon from the Control Panel, the content area of the
Control Panel’s window displays the icons for all AppleTalk connections supported by
the system. The EtherTalk icon represents only one type of connection; however
there may be more than one EtherTalk connection supported by the system. The
Built-in icon represents a LocalTalk connection on the printer port of the Macintosh
II. The LocalTalk icon represents a2 LocalTalk connection on the modem port of the
Macintosh II.

The active connection is highlighted on the Network Control Panel.

Figure 1-4 shows a sample Network Control Panel. In the figure, the LocalTalk
connection through the printer port is active.

AppleTalk
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* Note: The active button for AppleTalk must be active in the Chooser for any
AppleTalk connection to operate.

£0]

Control Panel

> s ~°

General EtherTalk LocalTalk

[

Keyboard

|

= |
bevor) R
EoT

....................................................

| .
Mouse
@JE%
1

MSC NNNN
ART: NN x 8.5 pi
12 pitext to FN b/b

Figure 1-4
- The Control Panel display for selecting AppleTalk connections

é Chapter 1: Introduction



=
§
. "/‘

Working draft 4

EtherTalk software contains these components in addition to the Control Panel
software:

a
a
a

0

the Ethernet Driver, which is the interface tc “he Ethernet card
the LAP Manager, which standardizes interaction with AppleTalk drivers
AARP, which performs Ethernet-AppleTalk address mapping and which may

Apple Confidential

also perform address mapping between AppleTalk addresses and other networks

the LAP Manager INIT resource, which informs the system of which AppleTalk
connection o use at startup time

AppleTalk
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This chapter identifies the contents of the EtherTalk software components and
discusses their interaction and, to some extent, their application. Later chapters
discuss each component of EtherTalk software in more detail.

An EtherTalk block diagram

Figure 2-1 shows all EtherTalk components and the way that these components relate
to the AppleTalk environment. In the figure, the icon shown in each box indicates the
file in which the specified component resides.

B8 Nework ‘cdev nie AppleTalk ‘edev’
Notwerk applications resource 22
EtherTalk ‘adev' flle # ‘etwers
EtherTelk

System file AppleTalk

oo Protocol

Stack 22
LAP
Manager N4
$ ~
ALAP ?.tlh:' ELAP and AARP
(in .MPP n functions from
Access ‘atik’ r r D
dri a esource |
river) 2'2 Protocol

& v

Other Ethernet
df“" driver

EtherTalk
Interface Card

b k4

LocalTaik Other Ethernet
cable cable cable
MSCNNNN
ART: NN x 17 pi
20.5 pi text to FN b/b
Figure 2-1

The relationship of the EtherTalk components
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Device files 'cdev' and 'adev'

The Control Panel device files (file type 'cdev') and the AppleTalk device files (file type
'adev’) both reside in the System Folder. EtherTalk software contains the Network
'cdev' file and the EtherTalk 'adev' file. These device files work together to handle the
user interface (through the Control Panel) and to support the communications
functions for the Macintosh II. Figure 2-2 illustrates the relationship between the
Network 'cdev' and EtherTalk 'adev’ files.

Each type of AppleTalk connection (other than LocalTalk) must have its own 'adev'

file; however, an 'adev' file may support more than one connection of the same type.
For example, the EtherTalk 'adev' supports an EtherTalk connection for each EtherTalk
Interface Card installed in the Macintosh II.

¢ Note: There is no Builtln 'adev' file. The code that supports LocalTalk connections
is part of the Network 'cdev' file.

I
‘cdev’ '‘adev’
Control Panel AppleTalk
device file device file
Network
Handles Control Panel display
and functionality, which Tells the Network ‘cdev' how
provides the user interface to display the supported
for each 'adeVv' file in the connections on the Network
System Folder Control Panel
Handles AppleTalk protocol Handles data link operations -_-:»
functions for all connections for this type of connection &
EthlerTalk
MSC NNNN
ART: NN x 17 pi
20.5 pitext to FN b/b
Figure 2-2

The Network ‘cdev' and the EtherTalk ‘adev' files

Device files 'cdev' and 'adev’

11
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Control Panel device file

Control Panel device files contain various resources that communicate machine
options in some form (by using buttons, icons, and so on) to the user via the Control
Panel. These 'cdev’ files also handle user events, such as clicks and keystrokes.
Examples of 'cdev! files are the General, Mouse, Keyboard, and Color files. Each
'cdev’ file has a unique icon and string associated with it.

EtherTalk software contains the Network 'cdev! file, located in the System Folder. The
Network 'cdev' provides the interface that allows the user to choose which AppleTalk
connection is active. The Network 'cdev file contains various resources to display the
available AppleTalk connections and to communicate selection information to the
system. The Network icon is shown in Figure 1-3 as it appears in the System Folder and
in Figure 2-3 as it appears when it is selected on the Control Panel.

¢ Note: The term Network 'cdev’ refers to the resources that comprise the Network
'cdev' file. Network icon refers to the icon of the Network 'cdev file.

When the user chooses the Control Panel from the € Menu, the Control Panel scans
the System Folder for files of type 'cdev'. Upon finding a 'cdev file, the Control Panel
adds the 'cdev' file’s icon and string to a list on the left side of the Control Panel. After
adding all of the 'cdev' file icons to the list, the Control Panel highlights the icon of the
General 'cdev’ file and constructs its control information in the window’s content area.
At this point, the user may select items from the General Control Panel or may scroll
through the list of 'cdev’ file icons and may select any one of the icons in the list.

When the Network icon on the Control Panel is selected, the Network 'cdev’ file
displays a series of icons to represent each available AppleTalk connection. In most
cases, the icon representing the active AppleTalk connection is highlighted.

Figure 2-3 shows a Control Panel display that may appear after the user selects the
Network icon. In the figure, the Built-in AppleTalk connection is active and two
alternate AppleTalk connections, EtherTalk(1) and EtherTalk(2), are available to the
user. (The two EtherTalk icons shown in the figure represent two EtherTalk cards
installed in the Macintosh II).

12 Chapter 2: EtherTalk Overview
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£ Control Panel
<> ' >
General EtherTalk(1)  EtherTalk(2)
Keyboard
“
Mouse
1ol D
— 1
== G
|3.1 R R R S
MSC NNNN
ART: NN x 17 pi
20.5 pitext to FN b/b
Figure 2-3

A sample Network Control Panel display

* Note: The term Network Control Panel refers to the Control Panel display when
the Network icon is selected.

When the user selects the Network icon, the Network 'cdev' scans the System Folder for
all files of type 'adev'. Like the 'cdev' files, each 'adev file has an icon and string
associated with it. Because an 'adev' file supports one type of connection, but may
support more than one connection, the Network 'cdev' accesses each 'adev! file to
obtain information about the number of identical icons to display and the strings for
each icon.

For example, if two EtherTalk cards are installed in the Macintosh II, the EtherTalk
'adev' file, which supports both cards, instructs the Network 'cdev' to display two
EtherTalk icons and to place an identifying string under each icon. For EtherTalk, the
Network 'cdev' places the string “EtherTalk(n)” under each icon, where 7 equals each
card’s slot number.

Device flles ‘cdev' and '‘adev'

13
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After all icons appear in the content area of the Network Control Panel, the user may
select one of the AppleTalk icons. When the user makes a new selection, the Network
'cdev' highlights this icon and performs various operations to inform the system of the
newly selected AppleTalk connection.

AppleTalk device file

The construction of an 'adev file is similar to that of a 'cdev" file. For each type of
AppleTalk connection, such as EtherTalk, the 'adev’ file must contain the following
resources:

O 'ICN#
g 'STR!
O 'BNDL!
O 'FREF'
O owner resource
O 'adev' code resource

O 'adk' code resource
The 'ICN#' and 'STR ' resources are the icon and the string, respectively, that the i
Network 'cdev file displays in the content area of the Control Panel to represent a -
particular AppleTalk connection. In addition, if the 'adev" file contains the 'BNDL!,
'FREF', and an owner resource, and if the 'adev' file has its bundle bit set, the 'TCN#' will

appear in the Finder. Refer to Inside Macintosh, Volume 1, for more information
about the ICN#', 'STR ", 'BNDL!, and 'FREF' resources, and the owner resources.

The 'adev' and 'atlk’ resources

The 'adev' and 'atlk’ resources are pieces of stand-alone code that reside in the 'adev’
file. The 'adev' resource is responsible for handling all Control Panel interactions with
the Network 'cdev'. The Network 'cdev' loads the 'adev’ resource into the application
heap, calls the 'adev' resource to identify or to select an AppleTalk connection, and
removes the 'adev’ resource as the Network 'cdev' requires.

The 'atk’ resource contains the actual implementation code for the supported
AppleTalk connections. The Network 'cdev' loads the 'atlk' resource into the system
heap, calls the 'atlk' resource for initialization and installation, and detaches the 'atlk’
resource. Because the Network 'cdev' detaches the 'atlk’ resource, the currently
selected AppleTalk connection remains in effect after the Control Panel interactions
are completed and the 'adev' file is closed.

14 Chapter 2: EtherTalk Overview
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The LAP Manager INIT resource

When the user selects an AppleTalk connection from the Network Control Panel, the
Network 'cdev' updates parameter RAM with a value that represents the AppleTalk
connection that is currently selected. This value remains in parameter RAM after the
user turns off the Macintosh.

At startup time, the LAP Manager INIT resource, located in the System file, interacts
with the 'atlk' resource in much the same manner as the Network 'cdev' does. This INIT
resource obtains the last AppleTalk connection value from parameter RAM, loads the
corresponding 'atlk' file into the system heap, calls the 'atk’ resource for initialization,
and then detaches the 'atk' resource.

** Note: The LAP Manager INIT resource also loads the LAP Manager into memory
and initializes the LAP Manager at startup time.

Calls to the 'adev' resource

The Network 'cdev' makes two calls to the 'adev' resource to handle the user interface.
These two calls are GetADEV and SelectADEV.

The GetADEV cail

When the user selects the Network icon in the Control Panel, the Network 'cdev' makes
a series of GetADEV calls to each 'adev' resource in the System Folder. The 'adev'
resource responds to each GetADEV with information about one connection that the
'adev' is supporting. The information includes a status and if appropriate, an 'adev'-
dependent variable and a pointer to a string. The Network 'cdev' determines from the
status information whether to send another GetADEV call to this particular 'adev'
resource. If another GetADEV is sent to this 'adev', the variable returned from the
previous GetADEYV call retains its value; if not, the variable is reset to 0, indicating a
first GEtADEV call. The Network 'cdev' uses the pointer to determine the exact string
to display under the icon for this particular connection. Figure 2-4 shows this
interaction. The details of the GetADEV call are given in Chapter 3.

Device flles ‘cdev' and 'adeVv'

186
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[ GetADEV (0) >
< status,x , pointer ] EtherTalk
- GetADEV (x) > ‘adev
Network < status,y , pointer ] resource
‘cdev’ [ GetADEV (y) >
resource <'L status j
L GetADEV_(0) > Other
.4, poi
<'L status, 8, pointer | ‘adey’
| GetADEV (a) >
resource
< status |
MSC NNNN
ART: NN x 17 pi.
20.5 pi text to FN b/b
Figure 2-4

The GetADEV call

The SelectADEV call

When the user selects the icon for a particular AppleTalk connection from the Network
Control Panel, the Network 'cdev' makes a SelectADEV call to the 'adev' resource to
indicate the selection and to determine the value to place in parameter RAM. This
value indicates the details of the selected AppleTalk connection.

For example, imagine that a Macintosh II contains two EtherTalk cards and displays
two EtherTalk icons. The user selects one icon. The Network 'cdev' makes a
SelectADEV call to the 'adev' resource., The 'adev' resource returns a value to the
Network 'cdev' to indicate which card is currenty selected. The Network 'cdev’
eventually passes this value to the 'atlk' resource and places it in parameter RAM, where
it will be available to the LAP Manager INIT resource at startup time.

Figure 2-5 illustrates the SelectADEV call for EtherTalk.

16 Chapter 2: EtherTalk Overview
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Network EtherTalk

SelectADEV
‘cdev’ l == > ‘adev’

resource . resource
value to set in parameter RAM |

MSC NNNN
ART: NN x 17 pi
20.5 pitext to FN b/b

Figure 2-5
The SelectADEV call

 Note: Refer to Chapter 3 for more information about calls to the 'adev' resource.

Calls to the 'atlk’ resource

The Network 'cdev' also interacts with the 'atlk' resource when an AppleTalk connection
is selected from the Network Control Panel.

After making the SelectADEV call to the 'adev' resource, the Network 'cdev' makes an
AShutdown (AppleTalk Shutdown) call and then an Alnstall (AppleTalk Install) call to
the 'atlk' resource. The AShutdown call instructs the 'atlk’ resource to close down a
currently active AppleTalk connection. The Alnstall call intstructs the 'atlk' resource
to install a newly selected AppleTalk connection in the LAP Manager's LAPWrite hook.

The 'atk' resource responds to these calls by interacting with the LAP Manager to carry
out the instructions. -

¢ Note: The Alnstall call and the AShutdown call each include a port number
parameter. The LAP Manager can use this logical value to support several
concurrently active connections. In the case of more than one active connection,
the port number specifies the connection for which a call is intended. This will be
useful in future bridging operations; however, the current version of the Network
'cdev' file does not support this functionality.

Device files 'cdev' and '‘adev'

17



Working draft 4 Apple Confidential -

The LWrtGet, AShutdown, and LWrtiRemove calls

To close down the previous AppleTalk connection, the Network 'cdev' makes an
AShutdown call to dispose of the 'atlk' resource. However, by this time, the Network
'cdev' has detached the previously installed 'atlk’ code and does not know the location
of that code in the system heap. Before making the AShutdown call to the 'atlk' code,
the Network 'cdev' makes a LWrtGet (LAP Write Ge) call to the LAP Manager to obtain
the location of the 'atlk' code. In general, after the Network 'cdev' makes the
AShutdown call, the 'atlk' code should respond by making a LWrtRemove (LAP Write
Remove) call to the LAP Manager. The LAP Manager responds to this call by
removing the old 'atlk' code from the LAPWrite hook.

Figure 2-6 illustrates the LWrtGet, AShutdown, and LWrtRemove calls.

Network | L_ LWrtGet >
‘cdev’ < pointer to ‘atlk’ code In system heap ] LAP
Manager
resource g
L__Ashutdown > | 'atlk’ code -~
In system ~
heap | LWrmemovoﬁ>
MSC NNNN
ART: NN x 17 pi
20.5 pitext to FN b/b
Figure 2-6

LWrtGet, AShutdown, and LWrtRemove calls

The Alnstall and LWrtinsert calls

After the previous AppleTalk connection is shut down, the Network 'cdev' loads the new
'atk' code into the system heap, calls the 'atlk’ resource with an Alnstall call, and
detaches the 'atlk' resource so that it remains in memory after the user closes the
Control Panel.

18 Chapter 2: EtherTalk Overview
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Generally, in response to the Alnstall call, the 'atlk' code makes an LWrtInsert (LAP
Write Insert) call to instruct the LAP Manager to install a portion of the 'atk' code into
the LAPWrite hook, which is a low-memory location equal to ATalkHk2. This portion
of 'atk' code is responsible for sending packets.

At startup time, the LAP Manager INIT resource also loads the 'atlk’ resource, as
indicated by parameter RAM, into the system heap; makes the Alnstall call to the 'atlk’
resource; and detaches the 'atlk' resource.

Figure 2-7 illustrates the Alnstall and LWrtInsert calls when an AppleTalk connection is
selected from the Control Panel. Figure 2-8 shows these same two calls at system
startup time.

Network
‘atlk’
‘cdev’ | Alnstail >
resource
resource
(of newly
selected
LAP AppleTalk
< LWrtinsert ] connection)
Manager
MSC NNNN
ART: NN x 17 pi
20.5 pitextto FN b/b

Figure 2-7
Alnstall and LWrtinsert calls when an AppleTalk connection is selected

Device files 'cdev' and 'adeVv'
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LAP
Manager ‘atlk’
INIT L Alnstall
resource resource
(as determined
from
LAP parameter
LWrtl
<4L cinzet — | Ram value)
Manager
MSC NNNN
ART: NN x 17 pi
20.5pitexttoFNb/b
Figure 2-8

Alnstall and LWrtinsert calls at system startup time

The LAP Manager

The LAP Manager, which resides between the AppleTalk protocol stack and the Link
Access Protocols of all AppleTalk connections, standardizes interactions between the
protocol stack of the AppleTalk drivers and the LAP layer of the active AppleTalk
connection. By standardizing these interactions, the LAP Manager ensures that
various AppleTalk connections do not interfere with each other and do not access
information that is private to the AppleTalk drivers.

The LAP Manager is installed in the system heap at startup time, before the AppleTalk
drivers are opened. The LAP Manager controls the LAPWrite hook, which is located
in low memory as ATalkHk2. The AppleTalk drivers use the LAPWrite hook to direct
outgoing AppleTalk packets.

20 Chapter 2: EtherTalk Overview
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AppleTalk connection

The LAPWTrite hook contains the code that is, for all practical purposes, the actual
AppleTalk connection for outgoing packets. In the case of EtherTalk, this code is
installed in the LAPWrite hook when the 'atlk’ resource makes the LWrtInsert call to the
LAP Manager. The 'atlk' resource tells the LAP Manager which portion of the 'atlk' code
to insert into the LAPW'rite hook. Loading this code into the LAPWrite hook happens
at two times:

O whenever the user selects an AppleTalk connection from the Network Control
Panel

O atstartup time when the LAP Manager's INIT resource obtains the value of the
active AppleTalk connection from parameter RAM.

Intranode delivery

The LAP Manager handles the sending of an AppleTalk packet to its own node unless
the 'atlk' code specifies otherwise. If the LAP Manager is to handle intranode packets,
the LAP Manager generally will not call the 'atlk' code for packet delivery. However, if
the LAP Manager is to handle intranode delivery and an application sends a broadcast
packet to the network, the LAP Manager will handle the intranode delivery of this
packet and will call the 'atlk' code for packet transmission on the network.

Packet reception

When the 'atlk' code receives an incoming AppleTalk packet, the 'atlk' code makes an
LRdDispatch (LAP Read Dispatch) call to the LAP Manager to indicate that a packet
needs to be delivered. The 'atlk' code delivers this packet by providing and executing
routines that emulate ALAP’s ReadRest and ReadPacket routines.

Refer to Chapter 4 for more information on the LAP Manager.

AppleTalk address resolution protocol(AARP)
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E
AppleTalk Address Resolution Protocol (AARP)

You can use AARP to resolve your network-addressing requirements, such as mapping
between any two sets of addresses. A common application of AARP provides an AARP
client, such as the Datagram Delivery Protocol (DDP), with a hardware address that
corresponds to the protocol address of the node that is to receive the packet. AARP
maintains a collection of these protocol-to-hardware address mappings. If AARP
does not know the hardware address, AARP obtains the hardware address from the
network. The AARP implementation that EtherTalk uses maps between a 48-bit
Ethernet address and an 8-bit AppleTalk address. To distinguish between these two
sets of addresses further, this reference refers to them as follows:

O An Ethemnet address, which is the node address that is determined by the
Physical and Link Access layers of the network. An example of an Ethernet
address is a 48-bit Ethernet destination address. The Ethernet address is the
EtherTalk equivalent of what AARP generically refers to as the hardware address.

O An AppleTalk address, which is the node address used by higher-level AppleTalk
protocols. An example of an AppleTalk address is an 8-bit AppleTalk node
address for the Datagram Delivery Protocol (DDP). The AppleTalk address is
the EtherTalk equivalent of what AARP generically refers to as the protocol
address.

AARP functions

A generic AARP implementation resides between the Link Access layer and the
Network layer of the network, and performs three basic functions:

C Initial determination of a unique protocol address Jor a node using a
barticular protocol stack. This protocol address must be unique among all
nodes on the network.

O Mapping from a protocol address to a hardware address. When given a
protocol address for a node on the network, AARP returns either the
corresponding hardware address or an error indicating that no node on the
network has such a protocol address.

O Filtering of packets. For all data packets received by a node, AARP verifies that
the destination node address of the packet is equal to either the node’s protocol
address or the network broadcast value. If the packet does not equal either of
these values, AARP discards the packet.

Refer to Chapter S for a detailed explanation of AARP.
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%
The Ethernet driver

While the Macintosh II uses the EtherTalk software, the Ethernet driver serves as a
general-purpose interface between the 'atlk' resource and the EtherTalk Interface Card.
You should use the driver interface with other Ethernet implementations, such as an
interface to a Macintosh SE driver.

The Ethernet driver, located in the System file, is named .ENET. If you are developing
a driver for use with a slotless device, name the driver .ENETO.

Opening the Ethernet driver

On the Macintosh II, use the Device Manager to make a PBOpen call to open the
Ethernet driver. Before you can make this call, you must obtain certain field values,
such as the EtherTalk card slot number. You may obtain these field values by using the
Slot Manager sNextsRsrc trap.

There are two transmission modes available for the Ethernet driver: Limited-
transmission mode and General mode.

When the Ethernet driver first opens, the driver is in Limited-transmission mode. In
Limited-transmission mode, the Ethernet packets for transmission can contain no
more than 768 bytes. Packets for transmission and reception share a common buffer
pool. The transmission-packet size is large enough to encapsulate AppleTalk packets
for transmission and to allow a larger buffer-pool area for packet reception. If packets
to be sent are greater than 768 bytes, issue a control call (ESetGeneral) to change from
Limited-transmission mode to General mode. In General mode, the driver can

transmit any valid Ethernet packet. Both modes allow reception of any valid Ethernet
packet.

The Ethernet driver 23
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Transmission and reception

A series of Device Manager control calls are made to the driver to control packet
transmission and packet reception over Ethernet. The calls are as follows:

a

a

o o o o g

EAttachPH, which attaches a protocol handler to the driver specified by the
protocol type :

EDetachPH, which removes a protocol handler from the driver for a particular
protocol type

EWrite, which writes a packet out to Ethernet

ERead, which reads in a packet

ERdCancel, which cancels a specified ERead call

EGetInfo, which returns the node address on which the driver is running

ESetGeneral, which switches the driver from the Limited-transmission mode to
General mode

*» Note: For more information about the Ethernet driver, refer to Chapter 6.
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This chapter contains information about making calls to the 'adev" file for an
AppleTalk connection. The 'adev’ file is similar to the 'cdev' file, and both reside in
the System Folder.

When the user selects the Network icon from the Control Panel, the Network 'cdev'
makes a series of calls to each 'adev file and displays the 'adev' icons to represent all
AppleTalk connections available to the user. In addition, the Network 'cdev' highlights
the icon of the currently selected AppleTalk connection. If the user then selects an
alternate AppleTalk connection, the Network 'cdev' highlights the icon of the new
selection and updates parameter RAM with the information obtained from the 'adev'
resource.

The next time the Macintosh restarts, the LAP Manager INIT resource obtains the latest
user selection from parameter RAM, loads the corresponding 'atlk' resource into the
system heap, and initializes the 'atlk' code.

1 1] *
The ‘adev’ file contents
There is an 'adev' file for EtherTalk and for any other AppleTalk connection. Each

'adev" is located in the System Folder, and must contain the resources and code
segments shown in Figure 3-1.

Code ID R

'BNDL’ resource -4032

'FREF' resource -4032

'ICN#° resource -4032

'STR ' resource -4032

‘adev' code segment In range of 1-254

‘atlk’ code segment In range of 1-254

MSC NNNN
ART: NN x 17 pi
20.5 pitext to FN b/b

Figure 3-1
Contents of the ‘adeV' file
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In addition to the resources and code segments shown in Figure 3-1, the 'adev' file
should contain an owner resource to display the icon in the Finder. For example,
because the EtherTalk 'adev’ file has a creator of etlk, the 'adev' contains an owner
resource called ‘etik’ with an ID of 0. In addition, the 'adev' file has its bundle bit set to
allow the 'ICN#' resource to display the EtherTalk icon in the Finder.

—_‘___——_—_-%_—__——_
The '‘adev' and 'atlk’' resources

The 'adev' resource, located in an 'adev’ file, is responsible for handling all interaction
with the user. The Network 'cdev' loads the 'adev' resource into the application heap,
calls the 'adev' resource, and removes it as needed.

The 'atlk' resource is responsible for the actual implementation of the alternate
AppleTalk connection. When the user selects an AppleTalk connection from the
Network Control Panel, the Network 'cdev' loads the 'atlk' resource into the system
heap, calls the 'atlk’ resource for initialization, and then detaches it. At startup time,
the LAP Manager INIT resource performs the loading, calling, and detaching of the
'atlk' resource.

The 'atk’ resource must have its system-heap bit set, and both the 'adev' and 'atlk’
resources should have their locked bit set. The resource ID of the 'adev' resource and
the 'atlk' resource must be the same and must be in the range of 1 to 254. When stored
in the low byte of parameter RAM, this ID identifies the currenty selected AppleTalk
connection,

*» Note: Parameter RAM contains 4 bytes of information that identify an AppleTalk
connection. The low byte contains the resource ID that is the same for the 'adev’
resource and the 'atlk' resource, and the high bytes contain other information that
uniquely identifies the selection for a particular 'adev' resource.

Like drivers, no two AppleTalk connections can have the same ID. Apple reserves the
use of the ID ranges of 1to 127. You may use the ID ranges of 128 to 254. Contact
Apple Technical Support to obtain an ID.

The 'adeVv' and 'afik’ resources
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High 3 bytes
Value set by 'adev’
or 'atlk' resource

(to distinguish this
connection from
other supported

connections)

Resource ID Low byte
(of 'adev' and 'atlk’ resources)

MSC NNNN
ART: NN x 17 pi
20.5 pitext to FN b/b

Figure 3-2
Parameter RAM value for AppleTalk connections
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Calls to the 'adev' resource

At

the first location in the resource (an offset of 0), the Network 'cdev' calls the 'adev'

resource at two times:

O When the user selects the Network icon, the Network 'cdev’ issues a series of
GetADEV calls to construct the Network Control Panel.

O When the user selects an AppleTalk connection from the Network Contro Panel,
the Network 'cdev' issues a SelectADEV call.

The Network 'cdev' passes a value in register DO that distinguishes between these two
calls. Your code must observe Pascal register-saving conventions and should return
with RTS.

The GetADEV call (DO = 101)

28

Call: D1 dong) Current value of parameter RAM

D2 (ong) Value returned from previous GetADEV call, or 0 if
first GetADEV call
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Return: DO (byte) Status flag
D2 (long) Next value for D2 to call; also used by SelectADEV
call
AQ —> String to place under icon

When the user selects the Network icon, the Network 'cdev' must display a list of icons
to represent all alternate AppleTalk connections that are available to the user. To do
this, the Network 'cdev' makes a series of GetADEYV calls to each 'adev' resource in the
System Folder. The 'adev' resource responds to each GetADEV with information
about one connection that the 'adev' is supporting. The information includes a status
and if appropriate, an 'adev'-dependent variable and a pointer to a string. The
Network 'cdev' determines from the status information whether to send another
GetADEYV call to this particular 'adev' resource. If another GetADEYV is sent to this
'adev’, the variable returned from the previous GetADEYV call retains its value; if not,
the variable is reset to 0, indicating a first GEtADEV call. The Network 'cdev' uses the
pointer to determine the exact string to display under the icon for this particular
connection.

The Network 'cdev' displays the icon for each card as the 'ICN#' resource specifies.
You may use the string to which A0 points to identify the icon uniquely. For example,
you could obtain the slot number of the card by using a Slot Manager sNextsRsrc call
and then can append the slot number to the string.

The first GetADEYV call contains the current value of parameter RAM in D1 to indicate
the currently selected alternate AppleTalk connection, and 0 in D2 to indicate that this
call is the first GetADEV call. The 'adev' resource responds to the first GetADEV call
by returning a status-flag value in DO to indicate whether or not there are any cards to
support. Also, the 'adev' resource returns a value in D2 that the Network 'cdev'
associates with this icon, and a pointer in A0 that points to the Pascal string to place
under the icon.

¢ Note: The Network 'cdev' also passes the D2 value to the 'adev' resource when
making the SelectADEV call.

If the status flag indicates to the Network 'cdev' that the 'adev' resource supports at least
one card, the Network 'cdev’ makes another GetADEV call with the same value in D1
and the D2 value that was returned from the first call. Upon receipt of the D2 value,
the 'adev' resource knows it returned first-call information the last time, and responds
by returning second-call information to the Network 'cdev'. The Network 'cdev'
continues to make subsequent GetADEV calls until the status flag indicates that there
are no more cards to support. When the user selects an icon that the 'adev' resource
supports, the Network 'cdev' makes a SelectADEV call to the 'adev' resource, passing
the value in D2 to indicate the current selection.

Calls to the 'adev' resource

29



Working draft 4 Apple Confidential

Status-flag byte

The 'adev' resource may return one of three status-flag bytes in DO to indicate the status
of the alternate AppleTalk connections.

The 'adev' resource returns —1 in DO to inform the Network 'cdev' that there is one and
maybe more alternate AppleTalk connections (cards) supported by this 'adev’
resource and that the current alternate AppleTalk connection seems to be selected, as
indicated by parameter RAM. The Network 'cdev' responds by making another
GetADEV call to the 'adev' resource.

Similarly, returning 0 in DO informs the Network 'cdev' that there is one and maybe
more alternate AppleTalk connections to support and that the current alternate
AppleTalk connection is not selected, as indicated by parameter RAM. The Network
'cdev' responds by making another GetADEV call to the ‘adev' resource.

Returning 1 in DO informs the Network 'cdev' that there are no more alternate
AppleTalk connections to support.

*» Note: The 'adev' resource may return 1 in DO in response to the the first GetADEV
call to inform the Network 'cdev’ that there are currenty no alternate AppleTalk
connections to support.

Before the 'adev' resource returns information about an alternate AppleTalk
connection that it supports, the 'adev' resource examines the high 3 bytes of the long
word in D1 for the current value of parameter RAM. Depending on the contents of

D1, the 'adev' resource returns the appropriate status value in DO. If the 'adev' resource
returns -1 in DO, the Network 'cdev' checks various System parameters and highlights
the icon onlyif it is the current selection. The 'adev' resource may be wrong about
identifying the current selection to the Network 'cdev'. For example, after two different
AppleTalk connections examine the high 3 bytes of parameter RAM, both may return
~1in DO. To handle this possibility, the Network 'cdev' examines the low byte of
parameter RAM, which contains the resource ID of the current selection, and matches
the ID with the ID of the proper AppleTalk connection. The Network 'cdev' highlights
the appropriate icon after making the final determination.

30 Chapter 3: Calls to the '‘adev' File
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The SelectADEV call (DO = 102)
Call: D2 (long) Value returned from associated GetADEV call.

Return: D1 Value to set in parameter RAM; also passed to
(high 3 bytes) the 'atlk' code by the Alnstall call.

The Network 'cdev' makes a SelectADEYV call to the associated 'adev' resource when the
user selects the icon for an alternate AppleTalk connection. This call’s main purpose
is to determine the value that the 'atlk’ code wishes to store in parameter RAM. This
value, which is specific to the alternate AppleTalk connection, indicates the details of
that connection and is passed to the 'atlk' resource by the Alnstall call. For instance, in
addition to the resource ID of the 'adev' resource and the 'atlk' resource, the high 3
bytes may contain the slot number of the interface card ($09-$0E). Depending on
your application, you may direct the 'adev' resource to display a dialog box at this
point to obtain some type of user information, such as data rate, and to save this
information in parameter RAM.

% Note: The SelectADEYV call is not an initialization call.

Calls to the 'atlk’ resource

The 'atlk' resource, loaded into the system heap by the Network 'cdev', contains two
distinct sections of code. The first section, at the start of the resource, contains the
LAPWrite code to be inserted into the LAPWrite hook as the alternate AppleTalk
connection. This procedure is explained in detail in Chapter 4.

The second section of the code, located at the start of the 'atlk' resource plus two,
contains the initialization and shutdown routines. After the Network 'cdev' makes the
SelectADEV call to the 'adev' resource, the Network 'cdev’ loads the associated 'atlk'
resource into the system heap and calls it with Alnstall to perform initialization. The
LAP Manager INIT resource also makes the Alnstall call at startup time to initialize the
'atlk’ resource as indicated by parameter RAM.

After the Alnstall call is made, if there is no error, the Network 'cdev' detaches the 'atlk’
resource (from the Resource Manager) so it remains in the system heap after the user
closes the Control Panel.

In <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>