












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CHAPTER 11

Ethernet, Token Ring, and Fiber Distributed Data Interface

m obtain information about the Ethernet driver and switch its mode to handle
larger packets

m add and remove a multicast address for an application that uses the Ethernet or FDDI
driver and a functional address for an application that uses the token ring driver

Data Structures

This section describes the data structures that you use to provide information to the
Ethernet, token ring, and FDDI drivers. You use the write-data structure to provide the
addressing information and data to send to another node over the network. You use the
ENET parameter block of type EParamBlock to pass information to and receive it from
the functions for Ethernet, token ring, and FDDI drivers.

The Write-Data Structure

To send data directly from the Ethernet, token ring, or FDDI driver, you must provide a
write-data structure and pass the EWrite function a pointer to it. A write-data structure
contains a series of pairs of length words and pointers. Each pair indicates the length
and location of a portion of the data that constitutes the packet to be sent over the
network. The interface files for the driver do not include a type declaration for the
write-data structure. Here is an example type declaration that you can include in your
application.

TYPE WDSElement =

RECORD
entryLength: Integer;
entryPtr: Ptr;
END;

Field descriptions

entryLength The length of the data pointer to by entryPtr.
entryPtr A pointer to the data that is part of the packet to be sent using the
EWrite function.

For more information about the write-data structure, see “Using a Write-Data Structure
to Transmit Ethernet Data” beginning on page 11-10.

The Parameter Block for Ethernet, Token Ring, and FDDI Driver Functions

11-26

All of the driver functions—EAttachPH, EDetachPH, EWrite, ERead, ERdCancel,
EGetInfo, ESetGeneral, EAddMulti, EDelMulti—require a pointer to an ENET
parameter block of type EParamBlock.
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This section defines the fields that are common to all of the driver functions that use the
ENET parameter block. The ENET parameter block contains reserved fields that are used
internally by the ENET driver; these fields are not described. The fields that are used

for specific functions only are defined in the descriptions of the functions to which

they apply.

TYPE EParamBlock =
PACKED RECORD

gLink: QElemPtr; {reserved}

qType: Integer; {reserved}

ioTrap: Integer; {regserved}

ioCmdAaddr: Ptr; {reserved}

ioCompletion: ProcPtr; {completion routine}
ioResult: OSErr; {result code}

ioNamePtr: StringPtr; {reserved}

ioVRefNum: Integer; {reserved}

ioRefNum: Integer; {driver reference number}
csCode: Integer; {primary command code}

CASE Integer OF
ENetWrite, ENetAttachPH, ENetDetachPH, ENetRead,
ENetRdCancel,ENetGetInfo,ENetSetGeneral:

(eProtType:
ePointer:
eBuffSize:

eDataSize:

Integer; {Ethernet protocol type}

Ptr; {pointer; use depends on function}
Integer; {buffer size}

Integer); {number of bytes read}

ENetAddMulti,ENetDelMulti:

END;

(eMultiAddr:

Field descriptions

ioCompletion

ioResult

ioRefNum

csCode

ARRAY[Q..5] OF Char;) {multicast address}

A pointer to a completion routine that you can provide. When you
execute a function asynchronously, the system calls your completion
routine when it completes execution of the function. Specify NIL for
this field if you do not wish to provide a completion routine.

The result of the function. If you call the function asynchronously,
the function sets this field to 1 as soon as it begins execution,

and it changes the field to the actual result code when it
completes execution.

The driver reference number that the OpenDriver function or the
OpenSlot function returns.

A routine selector for the function to be executed. Each function has
a unique routine selector. The MPW interface automatically sets this
value for you.
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An application that uses AppleTalk Manager routines for network communication can
communicate with whatever AppleTalk network the user has selected through the
Network control panel. However, you can choose to write an application that talks only
to the hardware device driver for a particular type of network, such as Ethernet; in this
case, your application has to address the hardware driver directly. This section describes
the functions that you use to

attach a protocol handler to the .ENET driver

detach a protocol handler that you previously attached
send data directly to a hardware device driver

read data from the .ENET driver

cancel a pending call to read data from the .ENET driver
obtain information about the .ENET driver

switch the .ENET driver mode

add a multicast or functional address

remove a multicast or functional address

Attaching and Detaching an Ethernet Protocol Handler

EAttachPH

You can use the functions that this section describes to attach a protocol handler to the
.ENET driver, to specify which protocol handler the .ENET driver is to use for each
protocol type, and to detach a protocol handler that you previously attached.

Note

Apple Computer, Inc. recommends that you attach a
protocol handler for a token ring or an FDDI driver
using the interface to the LAP Manager. &

11-28

The EAttachPH function attaches a protocol handler to the .ENET driver to receive
packets of a particular protocol type. You can provide and attach your own protocol
handler or use the default protocol handler provided by Apple.

FUNCTION EAttachPH (thePBptr: EParamBlkPtr;
async: Boolean): OSErr;

thePBptr A pointer to a parameter block of type EParamBlock.

async A Boolean value that specifies whether the function is to be
executed asynchronously or synchronously. Specify TRUE for
asynchronous execution.
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Parameter block

—  ioCompletion ProcPtr A pointer to completion routine.

<  ioResult OSErr The result code.

- ioRefNum Integer The driver reference number.

—  csCode Integer  Always ENetAttachPH for this function.
- eProtType Integer The Ethernet protocol type.

—  ePointer Ptr A pointer to protocol handler.

Fleld descriptions

eProtType The protocol type for which you are attaching a protocol handler. To
attach a protocol handler for Ethernet Phase 1 packets, specify 0 as
the value of this field. (Ethernet Phase 1 packets are IEEE 802.3
protocol packets.)

ePointer A pointer to your protocol handler application. To use the default
protocol handler that Apple provides, set this field value to NIL.

DESCRIPTION

The EAttachPH function serves two purposes: you can use it to attach to the . ENET
driver your own protocol handler for a specific protocol type, or you can use it to specify
that the .ENET driver should call the default protocol handler for your protocol type. If
you attach your own protocol handler, the .ENET driver calls that protocol handler each
time it receives a packet with the protocol type you specified. If you specify that the
.ENET driver should use the default protocol handler, then you use the ERead command
to read packets with that protocol type. In practice, you should call the EAttachPH
function very early, during your program initialization sequence, if possible.

You specify the protocol type in the eProtType parameter and provide a pointer to the
protocol handler in the ePointer parameter. If you specify NIL for the ePointer
parameter, then the .ENET driver uses the default protocol handler for that protocol type.

SPECIAL CONSIDERATIONS

Instead of using the EAttachPH function to install a protocol handler for an Ethernet
Phase 2 packet, you should use the LAP Manager’s L802Attach routine. In the case of
an 802.3 protocol packet, the .ENET driver passes the packet to the LAP Manager 802.2
protocol handler. If the packet has the protocol type you specified with the L802Attach
routine, the LAP Manager passes the packet on to your protocol handler. For information
about the L802Attach routine, see the chapter “Link-Access Protocol (LAP) Manager”
in this book.

TOKEN RING AND FDDI CONSIDERATIONS

This function is available for token ring and FDDI also. However, Apple Computer, Inc.
recommends that you use the LAP Manager’s L802Attach routine instead to attach
your protocol handlers for token ring and FDDI. For information about the L802Attach
routine, see the chapter “Link-Access Protocol (LAP) Manager” in this book.

Ethernet, Token Ring, and FDDI Reference 11-29

eoBpIBlU| BIEQ PaINGUISIC 48414 PUE ‘Bury usxoL oWy -



CHAPTER 11

Ethemet, Token Ring, and Fiber Distributed Data Interface

Note that if you use this function for token ring or FDDI, you exclude other processes,
such as AppleTalk, from attaching their protocol handlers to the driver at the same time.
If you use the LAP Manager interface, other applications can also attach their protocol
handlers and use the driver concurrently.

If you use this function for token ring, you can only install a protocol handler for protocol
type 0. To use this function for either token ring or FDDI, you must set the ioRe£Num field
to the driver reference number that the OpenS1lot or the OpenDriver function returns.

Apple does not provide a default protocol handler for token ring or FDDI.

ASSEMBLY-LANGUAGE INFORMATION

To execute the EAttachPH function from assembly language, call the _Control trap
macro with a value of ENetAttachPH in the csCode field of the parameter block.
To execute the _Control trap asynchronously, include the value , ASYNC in the
operand field.

RESULT CODES

noErr 0  Noerror
LAPProtErr  -94  Protocol handler is already attached or node’s protocol
table is full

SEE ALSO

For more information on how to use the EAttachPH function, see “Using the Default
Ethernet Protocol Handler to Read Data” beginning on page 11-13.

For information on the IEEE 802.2 and 802.3 protocols, see the chapter “Link-Access
Protocol (LAP) Manager” in this book.

EDetachPH

The EDetachPH function detaches a protocol handler from the .ENET driver.

FUNCTION EDetachPH (thePBptr: EParamBlkPtr;
async: Boolean): OSErr;

thePBptr A pointer to a parameter block of type EParamBlock.

async A Boolean value that specifies whether the function should be
executed asynchronously or synchronously. Specify TRUE for
asynchronous execution.
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Parameter block

—  ioCompletion ProcPtr A pointer to completion routine.

« ioResult OSErr The result code. ’

- ioRefNum Integer The driver reference number.

-  csCode Integer Always ENetDetachPH for this function.
- eProtType Integer The Ethernet protocol typ.

Field descriptions
eProtType The protocol type whose protocol handler you want to remove.

You use the EDetachPH function to remove from the .ENET driver a protocol handler
that you attached using the EAttachPH function. When you call the EDetachPH
function to remove the protocol handler, EDetachPH removes the protocol type from the
node’s protocol table. Once the protocol type is removed from the node’s table, the
.ENET driver no longer delivers packets with that protocol type. You specify the protocol
type in the eProtType parameter.

If you specified your protocol type and attached the default protocol handler,
EDetachPH removes the entry from the node’s protocol table. When you call

the EDetachPH function, any pending calls to the ERead function terminate with
the regAborted result code.

TOKEN RING AND FDDI CONSIDERATIONS

This function is available for token ring and FDDI also. However, Apple Computer, Inc.
recommends that you use the LAP Manager interface to attach and detach a protocol
handler for token ring and FDDI. To detach a protocol handler, you use the LAP
Manager’s L802Detach routine. For information about the L802Detach routine, see
the chapter “Link-Access Protocol (LAP) Manager” in this book.

Note that if you use this function for token ring or FDDI, you must set the ioRefNum
field to the driver reference number that the Openslot or OpenDriver function
returns. For token ring, you can only detach a protocol handler for protocol type 0.

ASSEMBLY-LANGUAGE INFORMATION

RESULT CODES

To execute the EDetachPH function from assembly language, call the _Control trap
macro with a value of ENetDetachPH in the csCode field of the parameter block.
To execute the _Control trap asynchronously, include the value ,ASYNC in the
operand field.

noErr 0 No error
LAPProtErr -94  No protocol handler is attached
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Writing and Reading Ethernet Packets

EWrite

You can use the functions in this section to send data to an Ethernet, token ring, or FDDI
driver to be transmitted over the network. When you use the default Ethernet protocol
handler, you can use the ERead and ERdCancel functions to read Ethernet packets and
cancel execution of a read operation.

DESCRIPTION

11-32

The Ewrite function allows you to send data directly to a hardware device driver for a
particular network type for transmission across the network.

FUNCTION EWrite (thePBptr: EParamBlkPtr; async: Boolean): OSErr;

thePBptr A pointer to a parameter block of type EParamBlock.

async A Boolean value that specifies whether the function should be executed
asynchronously or synchronously. Specify TRUE for asynchronous
execution.

Parameter block

ioCompletion ProcPtr A pointer to completion routine.
ioResult OSErr The result code.

ioRefNum Integer The driver reference number.
csCode Integer Always ENetWrite for this function.
ePointer Ptr A pointer to write-data structure.

L1l Tl

Field descriptions

ePointer A pointer to the write-data structure that contains the data that you
want to send.

You use the EWrite function to send a data packet over an Ethernet, a token ring, or an
FDDI network by communicating directly with the hardware device driver for that
network type. You must first prepare a write-data structure that specifies the destination
address and the protocol type and contains the data that you want to send. You place a
pointer to the write-data structure in the ePointer parameter.

For Ethernet, if you want to send a packet larger than 768 bytes, you must first call
the ESetGeneral function to put the .ENET driver in general-transmission mode.

If the size of the packet you provide is less than 60 bytes, the driver adds pad bytes to
the packet.
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TOKEN RING AND FDDI CONSIDERATIONS

You can use this function to send data to a token ring or FDDI driver. Note that the
packet size for token ring and FDDI is hardware dependent. However, for Logical Link
Control (LLC) type packets, the packet length cannot exceed 1500 bytes.

To use this function for token ring or FDDI, you must set the ioRefNum field to the
driver reference number that the OpenSlot or OpenDriver function returns.

You must also provide a pointer to a write-data structure. The first buffer in the write-
data structure must be at least 14 bytes long: the first 6 bytes of that buffer must contain
the destination address. Bytes 13 and 14 must contain the packet length, which must not
exceed 1500 bytes. The token ring driver fills in bytes 7-12 with the source address.

ASSEMBLY-LANGUAGE INFORMATION

To execute the EWrite function from assembly language, call the _Control trap macro
with a value of ENetWrite in the csCode field of the parameter block. To execute the
_Control trap asynchronously, include the value , ASYNC in the operand field.

RESULT CODES
noErr 0  Noerror
eLenErr 92 Packet too large or first entry of the write-data structure
did not contain the full 14-byte header
excessCollsns -95  Hardware error
SEE ALSO

For information on how to use the EWrite function and how to create a write-data
structure, see “Using a Write-Data Structure to Transmit Ethernet Data” beginning on
page 11-10.

ERead

When you use the default protocol handler for Ethernet that Apple provides, you must
use the ERead function to read a data packet and place it in a data buffer.

FUNCTION ERead (thePBptr: EParamBlkPtr; async: Boolean): OSErr;

thePBptr A pointer to a parameter block of type EParamBlock.

async A Boolean value that specifies whether the function should be
executed asynchronously or synchronously. Specify TRUE for
asynchronous execution.

Ethernet, Token Ring, and FDDI Reference 11-33

soepe)U| BlRQ PaINqUISIQ 18414 pue ‘Buly usxoL ‘lowsiyiI '



DESCRIPTION

CHAPTER 11

Ethemet, Token Ring, and Fiber Distributed Data Interface

Parameter block

- ioCompletion ProcPtr A pointer to completion routine.

« ioResult OSErr The result code.

- ioRefNum Integer The driver reference number.

-  csCode Integer Always ENetRead for this function.
- eProtType Integer The Ethernet protocol type.

—  ePointer Ptr A pointer to a data buffer.

- eBuffSize Integer The size of the data buffer.

<  eDatasize Integer The number of bytes read.

Field descriptions

eProtType The protocol type of the packet you want to read.
ePointer A pointer to the data buffer into which you want to read data.
eBuffsSize The size of the data bulffer. If you are expecting Ethernet data

packets, the buffer should be at least 621 bytes in size; if you are
expecting general Ethernet data packets, the buffer should be at
least 1514 bytes in size.

eDataSize The number of bytes of data actually read.

You can use the ERead function to read packets of a particular protocol type only after
you have used the EAttachPH function to specify a NIL pointer to the protocol handler
to indicate that you want to use the default protocol handler. In practice, you should call
the EAt tachPH function very early, during your program initialization sequence, if
possible. As soon as the connection is established and you are expecting data, you
should call the ERead function asynchronously.

The ERead function places the entire packet, including the packet header, into your
buffer. The function returns in the eDatasize parameter the number of bytes actually
read. If the packet is larger than the data buffer, the ERead function places as much of
the packet as will fit into the buffer and returns the buf2SmallErr result code.

Call the ERead function asynchronously to await the next data packet. When the .ENET
driver receives the data packet, it completes execution of the ERead function and calls
your completion routine. If the ENET driver receives a data packet with a protocol type
for which you specified the default protocol handler while no ERead command is
pending, the driver discards the data packet.

You can have several asynchronous calls to the ERead function pending execution
simultaneously as long as you use a different parameter block for each call.

SPECIAL CONSIDERATIONS

11-34

You must not use the ERead function to read packets if you supply and attach your own
protocol handler. In this case, you use the driver’s ReadPacket and ReadRest routines
from within your protocol handler.
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TOKEN RING AND FDDI CONSIDERATIONS
This function does not apply to token ring and FDDIL

ASSEMBLY-LANGUAGE INFORMATION

To execute the ERead function from assembly language, call the _Control trap macro
with a value of ENetRead in the csCode field of the parameter block. To execute the
_Control trap asynchronously, include the value , ASYNC in the operand field.

RESULT CODES
noErr 0 No error
LAPProtErr -94  No protocol is attached or protocol handler pointer
was not 0 ‘
regAborted -1105 ERdCancel or EDetachPH function called

buf2smallErr  -3101  Packet too large for buffer; partial data returned

SEE ALSO

See “Using the Default Ethernet Protocol Handler to Read Data” beginning on
page 11-13 for more information on using the ERead function.

ERdCancel

The ERdCancel function cancels execution of a specific call to the ERead function.

FUNCTION ERdCancel (thePBptr: EParamBlkPtr;
async: Boolean): OSErr;

thePBptr A pointer to a parameter block of type EParamBlock.

async A Boolean value that specifies whether the function should be
executed asynchronously or synchronously. Specify TRUE for
asynchronous execution.

Parameter block

- ioCompletion ProcPtr A pointer to completion routine.

<  ioResult OSErr The result code.

- ioRefNum Integer The driver reference number.

- csCode Integer Always ENetRdCancel for this function.

—  ePointer Ptr A pointer to ERead parameter block.

Field descriptions

ePointer A pointer to the .ENET parameter block that you specified when

you called the ERead function that you want to cancel.
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DESCRIPTION

To cancel an ERead function request using the ERdCancel function, you must have
called the ERead function asynchronously. You specify in the ePointer parameter a
pointer to the parameter block that you used when you called the ERead function.

When you call the ERdCancel function, the pending ERead function that you cancel
receives the regAborted result code.

TOKEN RING AND FDDI CONSIDERATIONS
This function is not valid for token ring and FDDI.

ASSEMBLY-LANGUAGE INFORMATION
To execute the ERdCancel function from assembly language, call the _Control
trap macro with a value of ENetRdCancel in the csCode field of the parameter
block. To execute the _Control trap asynchronously, include the value , ASYNC in

the operand field.

RESULT CODES
noErr 0 No error
cbNotFound -1102 ERead not active

Obtaining Information About the Ethernet Driver and Switching Its Mode

The functions in this section return information about the .ENET driver and switch the
.ENET driver from limited-transmission mode to general-transmission mode.

EGetInfo

The EGetInfo function returns information about the .ENET driver.

FUNCTION EGetInfo (thePBptr: EParamBlkPtr;
async: Boolean): OSErr;

thePBptr A pointer to a parameter block of type EParamBlock.

async A Boolean value that specifies whether the function should be
executed asynchronously or synchronously. Specify TRUE for
asynchronous execution.
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Parameter block

- ioCompletion ProcPtr A pointer to completion routine.

<  ioResult OSErr The result code.

- ioRefNum Integer The driver reference number.

—  csCode Integer  Always ENetGetInfo for this function.
—  ePointer Ptr A pointer to a buffer.

- eBuffsSize Integer The size of the buffer.

<  eDataSize Integer  The number of bytes returned.

Field descriptions

ePointer A pointer to a buffer that is at least 18 bytes in size. The
EGetInfo function returns the information about the
.ENET driver in this buffer.

eBuffSize The size of the buffer pointed to by ePointer.

eDataSize The number of bytes of information that EGet Info returns in

the buffer pointed to by ePointer.

The EGetInfo function returns information about the .ENET driver. Beginning with
version 58 of AppleTalk, the EGetInfo function returns additional information for
SONIC-based network interface controllers (NICs). For these cards, EGet Info can
return up to 78 bytes of information. The eDatasSize field returns the number of bytes
of information that EGetInfo has placed in the data buffer that you provide. You can
use the value returned in this field to determine whether or not the Ethernet card uses a
SONIC chip. For all cards that are not SONIC based, this field will contain a value of 18.

If you do not know whether the Ethernet card that you are using has a SONIC chip, you
should provide a data buffer that is at least 78 bytes in length. If you are certain that the
Ethernet card that you are using is not SONIC based, you must provide a data buffer
that is at least 18 bytes. Put a pointer to the buffer in the ePointer parameter and the
size of the buffer in the eBuf£Size parameter.

For Ethernet cards that are not SONIC based, the EGet Info function places the
following information in the data buffer:

Bytes Information
1-6 Ethernet address of the node on which the driver is installed
7-10 Number of times the receive queue has overflowed

11-14  Number of data transmission operations that have timed out
15-18  Number of packets received that contain an incorrect address

An incorrect Ethernet address is one that is neither the broadcast address, a multicast
address for which this node is registered, nor the node’s data-link address. A node could
receive an incorrect Ethernet address due to a hardware or software error.
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For SONIC-based Ethernet cards, the last 60 bytes in the buffer return information from
the SONIC chip network statistic counters. The EGet Info function places the following

information in the data buffer:

Bytes Information

1-6 Ethernet address of the node on which the driver is installed
7-10 No information returned (zero-filled)
11-14 No information returned (zero-filled)
15-18 No information returned (zero-filled)
19-22 Frames transmitted without error

23-26  Single collision frames

27-30  Multiple collision frames

31-34  Collision frames

35-38 Frames with deferred transmission
39-42 Late collision

43-46 Excessive collisions

47-50 Excessive deferrals

51-54 Internal MAC transmit error

55-58 Frames received without error

59-62 Multicast frames received without error
63-66 Broadcast frames received without error
67-70  Frame check sequence errors

71-74  Alignment errors

75-78 Frames lost due to internal MAC receive errors

TOKEN RING AND FDDI CONSIDERATIONS
This function does not apply to token ring and FDDIL

ASSEMBLY-LANGUAGE INFORMATION

To execute the EGet Info function from assembly language, call the _Control trap
macro with a value of ENetGetInfo in the csCode field of the parameter block.

To execute the _Control trap asynchronously, include the value ,ASYNC in the
operand field.

RESULT CODES

noErrxr

0 No error
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ESetGeneral

The ESetGeneral function switches the .ENET driver from limited-transmission mode
to general-transmission mode, allowing it to transmit a larger data packet.

FUNCTION ESetGeneral (thePBptr: EParamBlkPtr;
async: Boolean): OSErr;

thePBptr A pointer to a parameter block of type EParamBlock.

async A Boolean value that specifies whether the function should be
executed asynchronously or synchronously. Specify TRUE for
asynchronous execution.

Parameter block

- ioCompletion ProcPtr A pointer to completion routine.

«  ioResult OSErr The result code.

- ioRefNum Integer The driver reference number.

—  csCode Integer Always ENetSetGeneral for this function.

DESCRIPTION
The ESetGeneral function switches the .ENET driver from limited-transmission mode
to general-transmission mode, which enables the .ENET driver to transmit an Ethernet
data packet of up to 1514 bytes. In limited-transmission mode, the .ENET driver allocates
a write-data buffer of 768 bytes. This buffer size is more than sufficient to hold an
Ethernet data packet, which can be no larger than 621 bytes. However, if you want to
send a packet that is larger than the Ethernet data packet, you must use the
general-transmission mode.

SPECIAL CONSIDERATIONS
There is no command to switch the .ENET driver from general-transmission mode to
limited-transmission mode. To switch back to limited-transmission mode, you have
to reset the driver by restarting the computer.

TOKEN RING AND FDDI CONSIDERATIONS
This function does not apply to token ring and FDDI. However, if an application calls this
function for token ring or FDDJ, the driver will return a value of noErr in register DO.

ASSEMBLY-LANGUAGE INFORMATION
To execute the ESetGeneral function from assembly language, call the _Control
trap macro with a value of ENetSetGeneral in the csCode field of the parameter
block. To execute the _Control trap asynchronously, include the value , ASYNC in the
operand field.

RESULT CODES

noErr 0  Noerror
memFullErr -108  Insufficient memory in heap
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Adding and Removing Ethernet Multicast Addresses

EAddMulti

The functions in this section add or delete multicast addresses for Ethernet or FDDI for a
particular node and functional addresses for token ring for a particular node.

DESCRIPTION

11-40

The EAddMulti function adds a multicast address or a functional address to the node
that is running your application.

FUNCTION EAddMulti (thePBptr: EParamBlkPtr;
' async: Boolean): OSErr;

thePBptr A pointer to a parameter block of type EParamBlock.

async A Boolean value that specifies whether the function should be
executed asynchronously or synchronously. Specify TRUE for
asynchronous execution.

Parameter block

- ioCompletion ProcPtr A pointer to completion routine.

« ioResult OSErr Result code.

- ioRefNum Integer Driver reference number.

—  csCode Integer Always ENetAddMulti for
this function.

- eMultiAddr 6-byte array Multicast address.

Field descriptions
eMultiAddr The multicast address that you want to add and use.

You use the EAddMulti function to add a multicast address for Ethernet or FDDI to

the node that is running your application so that the hardware device driver for that
network type will accept packets delivered to that address. You can also use this function
to add a functional address that serves the same purpose for token ring.

Each time a client of a hardware device driver calls the EAddMulti function for a
particular multicast address, the driver increments a counter for that multicast address.
Each time a client of the hardware device driver calls the EDelMulti function, the
driver decrements the counter for that address. As long as the count for a multicast
address is equal to or greater than 1, the hardware device driver accepts packets directed
to that multicast address. Therefore, if any client of the hardware device driver in the
node has called the EAddMulti function for a particular multicast address, the driver
receives packets delivered to that address. This process also applies to token ring for
functional addresses. For information on how to specify multicast and functional
addresses, see Inside AppleTalk, second edition. Be careful not to use the broadcast
address, which is also described in Inside AppleTalk, as a functional address.
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TOKEN RING AND FDDI CONSIDERATIONS

If your token ring application requires a functional address, use the EAddMulti function
to register a functional address. Functional addresses are the token ring equivalent of
Ethernet and FDDI multicast addresses. If your FDDI application requires a multicast
address, use the EAddMulti function to register a multicast address.

ASSEMBLY-LANGUAGE INFORMATION

To execute the EAddMulti function from assembly language, call the _Control
trap macro with a value of ENetAddMulti in the csCode field of the parameter
block. To execute the _Control trap asynchronously, include the value ,ASYNC in
the operand field.

RESULT CODES

noErr 0 No error
eMultiErr -91 Invalid address or table is full

EDelMulti

The EDelMulti function decrements the counter kept by the hardware device driver for
a particular multicast address for Ethernet or FDDI or a particular functional address for
token ring.

FUNCTION EDelMulti (thePBptr: EParamBlkPtr;
async: Boolean): OSErr;

thePBptr A pointer to a parameter block of type EParamBlock.

async A Boolean value that specifies whether the function should be
executed asynchronously or synchronously. Specify TRUE for
asynchronous execution.

Parameter block

—  ioCompletion ProcPtr A pointer to completion routine.

<  ioResult OSErr The result code.

- ioRefNum Integer The driver reference number.

- csCode Integer Always ENetDelMulti for

: this function.
- eMultiAddr 6-byte array A multicast address.

Field descriptions
eMultiAddr The multicast address that you no longer want to use.

Ethernet, Token Ring, and FDDI Reference 11-41
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Each time a client of either the Ethernet or FDDI hardware device driver calls the
EAddMulti function, the driver increments a counter for the multicast address specified
by the eMultiAddr parameter. Each time a client of either the Ethernet or FDDI
hardware device driver calls the EDelMulti function, the driver decrements the counter
for the address specified by the eMultiAddr parameter.

As long as the count for a multicast address is equal to or greater than 1, the hardware
device driver accepts packets directed to that multicast address. When the count for an
address equals 0, the driver removes that address from the list of multicast addresses
that it accepts. For token ring, the same process applies to functional addresses.

SPECIAL CONSIDERATIONS

Because more than one client of the .ENET driver might be using a particular multicast
address, you should call the EDelMulti function only once for each time you called the
EAddMulti function.

TOKEN RING AND FDDI CONSIDERATIONS

If your application added a multicast address for FDDI, you use this function to delete
the address when you no longer need it. If your application added a functional address
for token ring, use this function to delete the address when you no longer need it.
Functional addresses are the token ring equivalent of Ethernet and FDDI multicast
addresses. Be careful not to use the broadcast address as either a multicast or a
functional address. (For information on all three types of addresses, see Inside AppleTalk,
second edition.)

ASSEMBLY-LANGUAGE INFORMATION

RESULT CODES

11-42

To execute the EDelMulti function from assembly language, call the _Control
trap macro with a value of ENetDelMulti in the csCode field of the parameter
block. To execute the _Control trap asynchronously, include the value ,ASYNC in
the operand field.

noErr 0 No error
eMultiErr -91 Address not found
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Summary of Ethernet, Token Ring, and FDDI

Pascal Summary

Constants

CONST

{.ENET, .TOKN, and .FDDI driver values}
catNetwork = 4; {spCategory for Ethernet NB card}
typeEtherNet = 1; {spCType for Ethernet NB card}
typeTokenRing = 2; {spCType for token ring NB card}
typeFDDI = 11; {spCType for FDDI NB card}

{.ENET driver routine selectors}

ENetSetGeneral = 253; {set to general transmission mode}
ENetGetInfo ‘= 252; {get info}

ENetRdCancel = 251; {cancel read}

ENetRead = 250; {read}

ENetWrite = 249; {write}

ENetDetachPH = 248; {detach protocol handler}
ENetAttachPH = 247; {attach protocol handler}
ENetAddMulti = 246; {add a multicast address}
ENetDelMulti = 245; {delete a multicast address}

Data Structures

TYPE EParamBlock =
PACKED RECORD

gLink: QElemPtr; {reserved}

gType: Integer; {reserved}

ioTrap: Integer; {reserved}

ioCmdAddr: Ptr; {reserved}

ioCompletion: ProcPtr; {completion routine}
ioResult: OSErr; {result code}

ioNamePtr: StringPtr; {reserved}

ioVRefNum: Integer; {reserved}

ioRefNum: Integer; {driver reference number}
csCode: Integer; {primary command code}

Summary of Ethernet, Token Ring, and FDDI 11-43
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CASE Integer OF
ENetWrite, ENetAttachPH, ENetDetachPH, ENetRead, ENetRdCancel,
ENetGetInfo, ENetSetGeneral:

(

eProtType: Iﬁteger; {Ethernet protocol type}

ePointer: Ptr; {pointer; use depends on }
{ function}

eBuffSize: Integer; {buffer size}

eDataSize: Integer; {number of bytes read}

):

ENetAddMulti,ENetDelMulti:

(
eMultiAddr: ARRAY[0..5] OF Char; {multicast address}

)
END;

EParamBlkPtr = "“EParamBlock;

Routines

Attaching and Detaching an Ethernet Protocol Handler

FUNCTION EAttachPH (thePBptr: EParamBlkPtr; async: Boolean): OSErr;
FUNCTION EDetachPH (thePBptr: EParamBlkPtr; async: Boolean): OSErr;

Writing and Reading Ethernet Packets

FUNCTION EWrite (thePBptr: EParamBlkPtr; async: Boolean): OSErr;
FUNCTION ERead (thePBptr: EParamBlkPtr; async: Boolean):0SErr;
FUNCTION ERdCancel (thePBptr: EParamBlkPtr; async: Boolean): OSErr;

Obtaining Information About the Ethernet Driver and Switching Its Mode

FUNCTION EGetInfo (thePBptr: EParamBlkPtr; async: Boolean): OSErr;
FUNCTION ESetGeneral (thePBptr: EParamBlkPtr; async: Boolean): OSErr;

Adding and Removing Ethernet Multicast Addresses

FUNCTION EAddMulti (thePBptr: EParamBlkPtr; async: Boolean): OSErr;
FUNCTION EDelMulti (thePBptr: EParamBlkPtr; async: Boolean): OSErr;
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C Summary
Constants
enum {
ENetSetGeneral = 253, /*set "general" mode*/
ENetGetInfo = 252, /*get info*/
ENetRdCancel = 251, /*cancel read*/
ENetRead = 250, /*read*/
ENetWrite = 249, /*write*/
ENetDetachPH = 248, /*detach protocol handler*/
ENetAttachPH = 247, /*attach protocol handler*/
ENetAddMulti = 246, /*add a multicast address*/
ENetDelMulti = 245, /*delete a multicast address*/
}i
Data Types
#define EParamHeader \
QElem *qLink; /*reserved*/\
short qType; /*reserved*/\
short ioTrap; /*reserved*/\
Ptr ioCmdAddr; /*reserved*/\
ProcPtr ioCompletion; /*completion routine*/\
OSErr ioResult; /*result code*/\
StringPtr  ioNamePtr; /*reserved*/\
short ioVRefNum; /*reserved*/\
short ioRefNum; /*driver reference number*/\
short csCode; /*call command code*/
struct EParamMiscl {
EParamHeader /*general EParams*/
short eProtType; /*Ethernet protocol type*/
Ptr ePointer;
short eBuffSize; /*buffer size*/
short eDataSize; /*number of bytes read*/

Summary of Ethemet, Token Ring, and FDDI
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Note
The C interface file contains the following structure type definition,
which is incorrect. A corrected version follows it. ¢

typedef struct EParamMiscl EParamMiscl;

struct EParamMisc2 {
EParamMiscl EParmsl;
char eMultiAddr[6]; /*multicast address*/

Note

The following structure type definition is a correction to the
preceding structure that may exist in the interface file. You should
declare the following struct in your application instead of relying
on the interface file. ¢

typedef struct {

EParamHeader

char eMultiAddr([5]; /*multicast address*/
}EParamMisc2;

typedef struct EParamMisc2 EParamMisc2;

union EParamBlock {
EParamMiscl EParmsl;
EParamMisc2 EParms2;
}i

typedef union EParamBlock EParamBlock;

typedef EParamBlock *EParamBlkPtr;

Routines

Attaching and Detaching an Ethernet Protocol Handler

pascal OSErr EAttachPH (EParamBlkPtr thePBptr, Boolean
pascal OSErr EDetachPH (EParamBlkPtr thePBptr, Boolean

Writing and Reading Ethernet Packets

pascal OSErr EWrite (EParamBlkPtr thePBptr, Boolean
pascal OSErr ERead (EParamBlkPtr thePBptr, Boolean
pascal OSErr ERdCancel (EParamBlkPtr thePBptr, Boolean
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Obtaining Information About the Ethernet Driver and Switching Its Mode
pascal OSErr EGetInfo

pascal OSErr ESetGeneral

(EParamBlkPtr thePBptr, Boolean async);
(EParamBlkPtr thePBptr, Boolean async);

Adding and Removing Ethernet Multicast Addresses

pascal OSErr EAddMulti
pascal OSErr EDelMulti

Assembly-Language Summary

(EParamBlkPtr thePBptr, Boolean async);
(EParamBlkPtr thePBptr, Boolean async);

Constants

ENetSetGeneral EQU 253 ;set to general transmission mode
ENetGetInfo EQU 252 ;get info

ENetRdCancel EQU 251 ;cancel read

ENetRead EQU 250 ;read

ENetWrite EQU 249 ;write

ENetDetachPH EQU 248 ;detach protocol handler
ENetAttachPH EQU 247 ;attach protocol handler
ENetAddMulti EQU 246 ;add a multicast address
ENetDelMulti EQU 245 ;delete a multicast address
Data Structures

EParamBlock Parameter Block

16 ioResult word result code

26 csCode word routine selected

28  eMultiAddr  6bytes  multicast address

28  eProtType word Ethernet protocol type

30 ePointer long pointer

34 eBuffSize word size of buffer

36 eDataSize word number of bytes read

Summary of Ethemnet, Token Ring, and FDDI
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Result Codes

noErr 0 Noerror

eMultiErr -91  Address not found '

eLenErr 92 Packet too large or first entry of the write-data structure did not
contain the full 14-byte header

LAPProtErr -94  No protocol handler is attached

excessCollsns -95  Hardware error

memFullErr -108  Insufficient memory in heap

cbNotFound -1102  ERead not active

regAborted -1105 ERdCancel or EDetachPH function called

buf2SmallErr -3101  Packet too large for buffer; partial data returned
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This chapter describes how you can use AppleTalk’s multinode architecture to acquire
one or more node IDs, called multinodes, in addition to the standard user node ID.
Multinode architecture is an AppleTalk feature that is provided to meet the needs of
special-purpose applications that receive and process AppleTalk packets in a custom
manner instead of passing them directly on to a higher-level AppleTalk protocol for
processing. A multinode ID allows the system that is running your application to appear
as multiple nodes on the network. The prime example of a multinode application is
Apple Remote Access (ARA).

A multinode ID is distinct from the user node ID. AppleTalk separates packets addressed
to a multinode from those addressed to the user node sockets on the same machine,

and it passes the multinode packets on to a receive routine that you must supply for

the multinode.

Multinode architecture is implemented in the .MPP driver and exists at the same level of
the AppleTalk protocol stack as does the Datagram Delivery Protocol (DDP), but unlike
DDF, multinode does not use DDP sockets, nor is it connected to the AppleTalk protocol
stack above the data-link level.

This chapter describes the fundamental tasks that you perform to

a add a multinode for your application’s use

m write a required routine that receives packets addressed to the multinode
m prepare and send data from the multinode

a remove a multinode when you are finished with it

Because multinode is not connected to the AppleTalk protocol stack above the data-link
level, if you want your multinode application to be compatible with AppleTalk, you must
implement the higher-level AppleTalk protocols. Multinode also requires that you code

a receive routine in assembly language. For these reasons, you should consider using
multinode only if your application requires that you process AppleTalk packets in a
custom manner. You do not need to use the multinode architecture for other application
requirements.

The receive routine that you must provide to handle packets addressed to your multinode
ID is similar to the DDP socket-listener code that an application must include to receive
packets addressed to its DDP socket. The chapfer “Datagram Delivery Protocol (DDP)”
in this book describes how to write a socket listener, which provides useful background
information on how to write a multinode receive routine.

At the data-link level, multinode architecture relies on the AppleTalk connection file
of type 'adev' that is implemented for a particular link type. For more informa-
tion about AppleTalk connection files, see the Macintosh AppleTalk Connections
Programmer’s Guide.

n

For information describing how to implement the higher-level AppleTalk protocols, see
Inside AppleTalk, second edition.
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AppleTalk multinode architecture lets you acquire multiple node addresses for a single
machine, allowing that machine to act and appear as several nodes on a network. You
can think of a multinode as a virtual node and the user node as the physical node. A
single machine or physical node can have associated with it one or more multinodes.
You can obtain a multinode ID after a node that is running your application connects to
the AppleTalk network and AppleTalk assigns the standard user node ID to that system.
The use of multinode addresses does not affect the functions of the standard user node
address, which uniquely identifies the physical node on the network and forms part of
the internet socket address of a DDP socket-client application.

Multinode architecture communicates similarly to DDP in that you send data from a
multinode as discrete packets, with each packet carrying the full addressing information
required to deliver the data to its destination.

Multinode architecture is a client of the data-link layer and all of the supported data-link
types. It is connected to the AppleTalk protocol stack from the data-link layer down
through the hardware. It is not connected to the AppleTalk protocols above it, and there
are no hooks that a multinode application can use to pass a packet up through the
AppleTalk protocol stack for processing by a higher-level protocol.

Therefore, a multinode application that receives DDP packets for higher-level AppleTalk
protocols must process these packets itself, in its own way. For example, if a multinode
application receives an AppleTalk AEP Echoer request packet, it must determine how

to handle the request packet, that is, whether or not to respond to the packet as the
AppleTalk Echo Protocol (AEP) implementation does. (For more information on AEP, see
the discussion in the chapter “Datagram Delivery Protocol [DDP]” in this book and the
AEP protocol specification in Inside AppleTalk, second edition.)

After a packet is delivered to the node, the MPP driver checks the DDP packet header
and passes packets addressed to a user node socket on to the appropriate socket listener,
while passing packets addressed to a multinode on to the receive routine that you
provide as part of your multinode application. Your receive routine must receive both
packets addressed to the multinode and broadcast packets. A receive routine is similar
to a socket listener. You must code the receive routine in assembly language because

the .MPP driver passes values to your routine in registers when it calls the routine.

Multinode architecture does not provide for the establishing of sessions—that is, the
ability to set up a connection and send streams of data over it, nor does it include
support for error recovery. If you want these features, you need to provide them in your
multinode application.

AppleTalk delivers all packets to the physical node based on the user node ID assigned
to the node, which is carried in the frame header as the destination node ID. Multinode
architecture always uses a long DDP packet header; Figure 12-1 shows the structure of
the long DDP packet header. It also shows the frame header.

About Multinode Architecture
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Figure 12-1 The long DDP packet header used for muitinode
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When you send a packet from a multinode:

a The frame header always contains the source user node ID, which identifies the
physical node on the network from which the packet was transmitted.

m The DDP packet header always contains the source multinode ID, which identifies
the virtual multinode from which you are sending the packet.

A packet is always transmitted from the physical node’s network hardware, and the
frame header contains the user node ID of the physical node that transmitted the packet.
Your multinode application uses a multinode ID, which you can think of as a virtual
node from which you are sending data. The DDP header identifies this multinode. Your
application sends data, but the networking hardware and its device driver actually
transmit the packet containing the data across the network to its destination.

A single networked machine may have associated with it one or more multinode IDs.
Packets sent from several multinode applications running on the same machine include
different source multinode IDs, but because they are all transmitted from the same
physical node, the packets all have the same source user node ID.

Because the source multinode ID is associated with the application that sent the packet
and the source user node ID is associated with the machine that transmitted the packet,
the source user node ID in the frame header and the source multinode ID in the DDP
packet header are always different values.

Note

Even if the destination node of a packet is on the same LocalTalk
network as the source user node, a packet sent from a multinode always
contains a long DDP header to allow for the inclusion of the two
separate source node IDs: the user node ID and the multinode ID. &

About Multincde Architecture 12-5
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To acquire a multinode, you call the AddNode routine. You can obtain only one multinode
at a time. The number of multinodes that a single machine can support is limited by the
maximum number of multinodes supported by the underlying AppleTalk connection file
of type 'adev' for the data link that is being used:

m For LocalTalk, the maximum is 254 node addresses ($0 and $FF are not valid
addresses).

m For EtherTalk, TokenTalk, or FDDITalk, the maximum is 253 node addresses ($0, $FF,
and $FE are not valid addresses).

Because the multinode is considered another unique node ID, the number of multi-
nodes that can be acquired is further limited by the number of nodes already active
on the network.

As an example of one use of multinodes, consider how a multinode application that
includes server and client components might handle a broadcast NBP lookup packet.
The following events occur on the user node that runs the client component of the
multinode application:

1. A DDP socket-client application on the user node calls an NBP function that generates
a broadcast NBP lookup packet. '

2. The .MPP driver sends the packet out to the network. Because it is a broadcast packet,
the .MPP driver also sends the NBP lookup packet to the multinode on the same
machine.

3. The multinode client application’s receive routine receives the packet.

4. The multinode client application processes the packet’s contents and repackages them
in its own multinode packet, which it sends out through the serial port over the
modem and telephone line to the multinode application on the server node.

The following events occur on the node that is running the server component of the
multinode application.

1. The server multinode application receives the multinode packet through the system’s
serial port.

2. This application uses the NetWrite routine to decode the multinode packet and uses
the packet contents as the data for a DDP packet. It builds the required data structure
to contain the data for a standard DDP packet.

3. The server multinode application then sends the broadcast packet down through
the AppleTalk protocol stack from the link-access layer, through the hardware, and
out to the network for a response. It also sends the packet to the user node on the
same machine.

Figure 12-2 illustrates this process.
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Figure 12-2 How a server-client multinode application might send a broadcast NBP
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The primary use of the multinode architecture for an application is to provide router-like
services as part of the application. One of the advantages of multinode is that your
application receives all Name-Binding Protocol (NBP) request packets because they are
broadcast packets. In fact, the first packets that your application is likely to receive are
NBP lookup packets. These include NBP register requests that generate an NBP lookup
request if the sender specified that NBP should verify the uniqueness of the entity name
to be registered. (For an explanation of NBP and its components, see the chapter “Name-
Binding Protocol [NBP]” in this book.)

How you handle the NBP lookup packets is application-specific. However, if you want
your application to be visible throughout the network, you need to meet certain
AppleTalk compatibility requirements. In this case, your application needs to implement
the NBP protocol. You can implement your own NBP names table for the multinode to
determine if your application handles the services requested in the lookup packet. For
example, your application can check to determine if an NBP lookup packet’s entity name
object and type fields match the object and type fields of any of the entity name entries in
your NBP names table. Any response that you return to the requester must conform to
the AppleTalk packet format. You may also want to implement the AppleTalk Echo
Protocol (AEP), and in this case, too, any responses that you return to the sender must
meet the specifications for an AEP AppleTalk packet. (For a description of AEP, see the
chapter “Datagram Delivery Protocol [DDP]” in this book.) Inside AppleTalk, second
edition, describes how to implement NBP and AEP.

About Multinode Architecture ; ‘ 12-7

INYBYILOIY BPOUN H



CHAPTER 12

Multinode Architecture

Using Multinode Architecture

12-8

This section describes how to

acquire a multinode (AddNode)

=

m receive data addressed to the multinode

m prepare to send data and then send it from the multinode (NetWrite)
(]

remove a multinode when you are finished with it (RemoveNode)

It also mentions the cable-range-change AppleTalk transition event that you must handle
and directs you to the chapter “Link-Access Protocol (LAP) Manager” for information
describing what you must do.

The routines that you use to add and remove a multinode and send data from your
multinode application are not defined in the MPW interface files. To use these routines
from a high-level language, you must call the Device Manager directly and specify

the routine’s csCode in the parameter block. For the AddNode routine, you must issue
the function as an immediate control call and define a function for this purpose. (For
an example of how to do this, see Listing 12-1 on page 12-9.) For the NetWrite and
RemoveNode routines, you call the Device Manager’s PBControl function. (For infor-
mation about how to do this, see “Routines” beginning on page 12-20.)

Note

AppleTalk version 57 or later must be installed on the system that is
running your application if you use the multinode feature. AppleTalk
version 57 is compatible with system software version 6.0.5 and later.
You should include AppleTalk version 57 with any product that uses
multinodes. Contact Apple’s Software Licensing department for
information on licensing AppleTalk. ¢

Acquiring and Removing Multinodes

You can add an AppleTalk multinode once the physical node that runs your application
has connected to the AppleTalk network and AppleTalk has assigned to it a user node
ID. After you are finished using the multinode, your application must remove it. This
section describes how to do these tasks.

To acquire a multinode address, perform the following steps:

1. Use the Device Manager’s OpenDriver function to open the .MPP driver.

0 The .MPP driver must be opened before you call the multinode routines. The
OpenDriver function call returns the .MPP driver’s reference number.

O Save the returned value because you must supply this reference number as an
input parameter in the ioRefNum field of the multinode parameter block when
you call the multinode routines.

Using Multinode Architecture
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2. Create a receive routine to receive broadcast messages and packets addressed to your
multinode. See “Receiving Packets Addressed to Your Multinode” beginning on
page 12-10 for details.

O You pass the address of the receive routine to the .MPP driver when you call the
AddNode routine to acquire a multinode.
0 When the MPP driver receives a packet addressed to your multinode or a

broadcast message, it calls your receive routine for that multinode to handle
the packet reception.

3. Allocate storage and set parameter block fields as needed.

g Define a multinode parameter block of type MNParamBlock. Allocate storage for
a multinode parameter block that includes the fields required for the AddNode
routine. See “The Multinode Parameter Block” on page 12-19.

O You must set the csCode parameter block field to the numeric value of 262 for the
AddNode routine. For the other required parameter block fields, see “AddNode”
beginning on page 12-22.

4. Call the AddNode routine once for each multinode that you need.

0 You can acquire only one multinode through each request. You can request a
specific multinode address, and if that multinode is available, the MPP driver will
assign it to you. Otherwise, the .MPP driver will return a multinode address that
it selects randomly.

O Because the AddNode routine is not defined in the MPW interface files, you must

call the Device Manager directly and execute the AddNode routine as an immediate
synchronous control call.

From assembly language, you can directly make an immed _Control trap macro call. To
issue the AddNode routine as an immediate synchronous control call from a high-level
language such as Pascal or C, you must define a function as part of your application.
Listing 12-1 shows how to do this in the Pascal language.

Listing 12-1 Defining a Pascal function that makes an immediate AddNode call

FUNCTION PBControlImmedSync(paramBlock: ParmBlkPtr): OSErr;
INLINE $205F,$A204,$3E80;

FUNCTION AddNode(thePBptr: MNParmBlkPtr): OSErr;
CONST

tryAddNodeAgainErr = =1021;
VAR

err: OSErr;

BEGIN

thePBptr”.csCode := 262; {addNode}

thePBptr”.ioRefNum := mppUnitNum;
{If the call returns tryAddNodeAgainErr, make the call repeatedly
until it no longer returns this error.}

Using Multinode Architecture 12-9
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REPEAT
err := PBControlImmedSync(ParmBlkPtr(thePBptr));
UNTIL (err <> tryAddNodeAgainErr);
AddNode := err;
END;

You must issue the AddNode call synchronously because you need to call AddNode
repeatedly if the call returns an error of —1021, which indicates that the .MPP driver could
not satisfy the AddNode request and that you should try the request again immediately.

The .MPP driver internally associates the address of your receive routine with the
multinode address that it returns to you. See “AddNode” beginning on page 12-22
for a complete description of this routine and the parameters that you must pass it.

When you are finished using the multinode, you call the RemoveNode routine to remove
the multinode.

1. Allocate nonrelocatable memory for a multinode parameter block that includes the
fields required for the RemoveNode routine. See “The Multinode Parameter Block”
beginning on page 12-19. The multinode parameter block belongs to the .MPP driver
for the life of the RemoveNode call.

2. You issue the RemoveNode routine as a Device Manager’s PBControl call. See
“RemoveNode” beginning on page 12-24 for details on this routine and the
parameters it requires. You must specify the csCode numeric value 263 for the
RemoveNode routine.

Handiing an AppleTalk Cable-Range-Change Transition Event

A cable range is a range of network numbers beginning with the lowest network number
and ending with the highest network number defined by a seed router for a network. All
node addresses, including multinode addresses, that a system on a network acquires
must have a network number within the defined cable range.

An AppleTalk cable-range-change transition event occurs when the current cable range
for a network changes. Your multinode application needs to be able to receive notifica-
tion of a cable-range-change transition and respond to that event by checking the new
cable range to determine if all the multinode IDs that the application acquired before the
transition event occurred are still valid. If you discover multinode IDs that are no longer
valid, you must remove them with the RemoveNode function. You can obtain new
multinodes to replace them with the AddNode function.

Receiving Packets Addressed to Your Multinode

Your application must provide a routine that receives packets addressed to the multinode
and broadcast packets. Because the .MPP driver passes values to your multinode receive
routine in registers when it calls the routine, you must code the receive routine in
assembly language.
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You pass the address of your receive routine to the MPP driver when you call the

AddNode routine to open a multinode. The .MPP driver internally associates your
receive routine with the multinode address that it assigns, and it calls your receive
routine to handle a packet addressed to the multinode or a broadcast packet.

If your application acquires more than one multinode, you can use the same receive
routine for each of these multinodes. If you use the same receive routine to receive and
process packets for more than one multinode, the .MPP driver will call that receive
routine only once for each broadcast packet that it receives.

A multinode receive routine is similar in concept to a socket listener that receives packets
addressed to a specific socket. The chapter “Datagram Delivery Protocol (DDP)” in

this book includes a sample socket listener. To create a receive routine, perform the
following steps:

1. Allocate a buffer to hold the data that you expect to receive.

0 The maximum amount of data in a DDP packet is 586 bytes. All packets addressed
to multinodes use a long header, which is 13 bytes long. If your receive routine
places the packet header as well as the data portion in the buffer, make the buffer
large enough to hold both parts of the packet contents.

0 If you use the same receive routine to receive and process packets for more than
one multinode, you should provide a separate buffer to store the data for each
multinode. You can define a single buffer for each multinode to hold the contents of
both the header and data portions of a packet, or you can define a pair of buffers
for each multinode to separate the packet’s contents.

2. Determine the number of bytes that have already been read into the MPP driver’s
internal buffer, called the RHA.

o To do this, subtract the beginning address of the read-header area (RHA) from the
value in register A3, which points past the last byte read into the RHA. To locate
the offset at the beginning of the RHA, you can use the toRHA equate.

When a frame that contains either a DDP packet that is addressed to your multinode
or a broadcast packet is delivered to the node that is running your multinode applica-
tion, the node’s CPU is interrupted and the .MPP driver’s interrupt handler gets
control to service the interrupt. As the frame’s first 3 bytes are read into a FIFO buffer,
the MPP driver’s interrupt handler moves these bytes into the RHA.

3. Use the ReadPacket and ReadRest routines to read the rest of the incoming data
that constitutes the packet.

How you handle a packet after you read it is particular to your application. For
example, if your application implements NBP, you can check the packet’s entity name
object and type fields against entries in your names table to determine whether to
process the packet and respond to the sender. If you respond, the packet you send
must adhere to the structure of a standard AppleTalk packet. (See Inside AppleTalk,
second edition, for the AppleTalk packet structure.) For a brief description of how
ARA uses multinode, see the discussion on page 12-6.

O You can call the ReadPacket routine as many times as you like to read the data
piece by piece into one or more data buffers that you have defined, but you must
always use the ReadRest routine to read the final piece of the data packet. The
ReadRest routine restores the machine state (the stack pointers, status register,
and so forth) and checks for error conditions.

Using Multinode Architecture 12-11
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O Before you call the ReadPacket routine, you must place a pointer to the data
buffer for which you allocated memory in the A3 register. You must also place the
number of bytes you want to read in the D3 register. You must not request more
bytes than remain in the data packet.

O After you have called the ReadRest routine, you can use registers A0 through A3
and DO through D3 for your own use, but you must preserve all other registers.
You cannot depend on having access to your application’s global variables.

Calling ReadPacket and ReadRest when LocalTalk is the data link

If LocalTalk is the data link that is being used, your receive routine
has less than 95 microseconds (best case) to read more data with a
ReadPacket or ReadRest routine. If you need more time, you

can read another 3 bytes into the RHA, which will allow you an
additional 95 microseconds. Note that the RHA may only have 8 bytes
still available.

4. If the packet header contains a checksum, you can calculate a checksum for both the
header and data portions of the packet and then verify the sum of these two values
against the value in the checksum field of the packet header. If the checksum you
calculate does not match the one in the header, the data has been corrupted in
some way. (Figure 12-1 on page 12-5 shows the DDP packet header, including the
checksum field.)

The chapter “Datagram Delivery Protocol (DDP)” in this book contains a sample
checksum routine to be used for a socket listener; this routine is equally applicable to
a multinode receive routine.

Calling ReadPacket to Read in the Packet Contents

To call the ReadPacket routine, execute a JSR instruction to the address in the A4
register. The ReadPacket routine uses the registers as follows:

Registers on entry to the ReadPacket routine
A3 Pointer to a buffer to hold the data you want to read
D3  Size in of bytes to be read; must be nonzero

Registers on exit from the ReadPacket routine
A0  Unchanged

Al Unchanged

A2  Unchanged

A3 Pointer to the first byte after the last byte read into buffer

A4  Unchanged

D0  Changed

D1 Number of bytes left to be read

D2  Unchanged

D3  Equals 0 if the requested number of bytes were read, nonzero if error
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After every time that you call ReadPacket, you must check the zero (z) flag in the
status register for errors because the ReadPacket routine indicates an error by clearing
it to 0. If the ReadPacket routine returns an error, you must terminate execution of your
receive routine with an RTS instruction without calling ReadPacket again or calling
ReadRest at all.

Calling ReadRest to Complete Reading in the Packet Contents

Call the ReadRest routine to read the last portion of the data packet, or call it after

you have read all the data with ReadPacket routines and before you do any other
processing or terminate execution. After you call ReadRest, you must check the zero (z)
flag in the status register for errors.

After you call the ReadRest routine, you must terminate execution of your receive
routine with an RTS instruction whether or not the ReadRest routine returns an error.

When you call the ReadRest routine, you must provide in the A3 register a pointer to
a data buffer and you must indicate in the D3 register the size of the data buffer. If
you have already read all of the data using the ReadPacket routine, specify a buffer
of size 0.

WARNING
If you do not call the ReadRest routine after the last time you call the
ReadPacket routine successfully, the system will crash. A

To call the ReadRest routine, execute a JSR instruction to an address 2 bytes past the
address in the A4 register:

JSR 2(A4)
The ReadRest routine uses the registers as follows:

Registers on entry to the ReadRest routine
A3 Pointer to a buffer to hold the data you want to read
D3  Size of the buffer (word length); may be 0

Registers on exit from the ReadRest routine

A0  Unchanged

Al  Unchanged

A2 Unchanged

A3 Pointer to first byte after the last byte read into buffer
D0  Changed

D1  Changed: number of bytes left to be read

D2  Unchanged

D3  Equals 0 if the requested number of bytes were read, is less than 0 if the
packet data was too large to fit in the buffer and the data was truncated, and
is greater than 0 to indicate the number of bytes that were not read

Using Multinode Architecture 12-13
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For more information on how your receive routine can use the registers, see the
discussion of the socket listener routine in the chapter “Datagram Delivery Protocol
(DDP)” in this book. ‘

Sending Packets Using a Multinode

You can use a multinode to send packets that contain data that you have already
received; in this case you forward the data from the multinode using the NetWrite call.
You can also use the multinode to send original data using the NetWrite call. In both
cases, you must use a structure called the write-data structure to indicate to the .MPP
driver where the DDP packet header portion and the data portion to be sent are stored.
Why you send data is particular to your application. For example, if your application
implements AEP, it would send an Echo Reply packet in response to the Echo Request
packet that the application receives. For a brief description of using multinode, see the
discussion on page 12-6.

To send data from the multinode, you perform the following steps:

1. Create a write-data structure, as described in the next section, “Preparing a Write-
Data Structure.”

2. Allocate nonrelocatable memory for a multinode parameter block that includes the
fields required for the NetWrite routine. See “The Multinode Parameter Block”
beginning on page 12-19. The multinode parameter block belongs to the MPP driver
for the life of the NetWrite call.

3. Call the NetWrite routine to send the data. You issue the NetWrite routine as a
Device Manager’s PBControl call. See “NetWrite” beginning on page 12-25 for
details on this routine and the parameters it requires.

O Set the parameter block field values belonging to the NetWrite call, including
the checksum flag (checkSumF1lag) parameter. See “Using a Checksum” on
page 12-16.

O You must set the csCode parameter block field to the numeric value of 261 for the
NetWrite routine.

Preparing a Write-Data Structure

The .MPP driver uses a write-data structure that you create to locate the header and data
portions of the packet to be transmitted. When you call the NetWrite routine to send
data from a multinode, you pass it a pointer to the write-data structure that you have
already prepared. A write-data structure contains a series of pairs of length words and
pointers, and each pair indicates the length and location of a portion of the data. The first
pair must indicate the DDP header of the packet to be transmitted. It ends with a 0 word.

The .MPP driver constructs the packet to be transmitted, building the packet contents
from the header and data information that you provide.

The write-data structure that you use for a multinode is similar to the write-data
structure that you use to send a packet from a DDP socket except that for a multinode
write-data structure, you must also include the source network number and the source
multinode ID. This is because the source user node ID of the physical node, which is
carried in the frame header, is different from the source multinode ID, which is carried in
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the DDP packet header. The source address information that you provide identifies the
multinode from which you are sending the data. The multinode write-data structure also
contains a checksum field that you can set to 0 if you do not want a checksum calculated
for this packet. Figure 12-3 shows the write-data structure; it also shows how you must
define the header information in the storage that you allocate for it.

You create a write-data structure in one of three different forms:

® You can provide a single length-pointer pair that identifies one storage block that
contains both the header and data information. In this case, the header information
must come first, and it must begin at an odd address.

® You can use two length-pointer pairs, one for the header portion and one for the
data portion.

® You could also use more than two length-pointer pairs, one for the header, and one for
each separate block of data.

In many cases, the header and data components of a packet are not stored contiguously,
which requires that the write-data structure contain at least two length-pointer pairs.
Typically, the data portion is stored as a single block. However, some implementations
send blocks of data that are stored separately as parts of the same datagram; if the
complete data portion is stored as several separate blocks, then the write-data structure
needs to contain a length-pointer pair for each block of data.

Figure 12-3  The write-data structure for a multinode

Bytes Bytes
Reserved 2 Odd address o
Reserved 5
Pointer to first entry 4
DDP checksum 2
Length of second entry 2 Destination network number 2
Sourcfe nethork Sumber 2
i 'or multinode
Pointer to second entry 4 Destination noda ID i
Source multinode ID 1
Variable Destination socket number 1
length Source socket humber 1
DDP protocol type 1
Length of last entry 2 -
Variable
Data
Pointer to last entry 4 ——1 length
0 2 .
Variable
Data length
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Note

The header block that the write-data structure points to consists of

16 bytes. The first pointer in the write-data structure must point to an
odd address, so if you create the write-data structure in Pascal, the
first byte is not used.

For the header, you must fill in the following:
the destination network number

the source network number of the multinode

the destination node ID
s the source multinode ID

the destination socket number

m the source socket number (if you are forwarding from the multinode a DDP packet
that contains an existing value for the source socket number, you can pass that value
on in this field)

m DDP protocol type (DDP protocol types 1 through 15 are reserved for use by Apple)

Note

A multinode is not associated with a DDP socket. If the source socket
field contains a value, it must adhere to the conventions that the
AppleTalk DDP protocol specification describes for the use of sockets.
For example, this field must not specify socket number 0 ($00); rather
the value should be constrained to socket number values belonging to
the user-defined range stated in the DDP protocol specification; see
Inside AppleTulk, second edition, for this information.

Using a Checksum

The long DDP packet header that you create for a multinode can include a checksum
value that is used to verify that the packet data has not been corrupted by memory or
data bus errors within routers on the internet. When you call the NetWrite routine to
send data from a multinode, you specify a value for the checkSumF1lag parameter of
the multinode parameter block. You use the checkSumF1lag parameter differently to
send data from a multinode than how you would use it to send data from a DDP socket,
even though in both cases the flag’s value controls the use of the long DDP packet
header’s checksum field.

Any application that uses a multinode can receive packets through that multinode. The
application can then repackage and forward the packet through the serial port and
modem to its multinode-application counterpart on a remote system. The multinode
application at the remote end can then decode the package and send the packet on
through a NetWrite call to a node on the network or a user-node process on the same

machine. An existing packet that is to be forwarded could already contain a checksum
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value. When you issue the NetWrite call, you can preserve that checksum value and
pass it on as part of the header in the packet. You use the checkSumFlag parameter of
the NetWrite routine for this purpose.

m If you do not want the current value in the packet header’s checksum field to be
altered, you set checkSumFlag to 0, and the existing checksum value in the DDP
header will not be changed. (If a checksum has already been calculated, it will be
passed along unmodified.)

m If you want the checksum for the datagram to be calculated and placed in the DDP
packet header’s checksum field before the MPP driver transmits the packet, set
checkSumFlag to a nonzero number.

Note that if you want to send a packet that does not include a checksum, you must
hardcode the value by setting to 0 the checksum field of the data structure that contains
the packet header that you point to from the write-data structure.

How the Apple Remote Access program uses the checksum flag

The Apple Remote Access (ARA) program is an example of an applica-
tion that sets the checkSumFlag flag to 0 in order to preserve a packet’s
original checksum value. The ARA client multinode can receive a DDP
packet addressed to that multinode or a broadcast packet, such as an
NBP lookup packet. In either case, the packet is a standard DDP packet
that could contain a checksum value. The client ARA software passes
the packet on to the ARA software on the server through the serial port
and modem. The ARA software on the server node sets checkSumFlag
to 0 when it calls the NetWrite routine to send the packet down from
the multinode through the AppleTalk stack and out to a node on the
network. ¢

Multinode Architecture Reference

This section describes the data structures and routines that are specific to the multinode
architecture.

The “Data Structures” section shows the Pascal data structures for the write-data
structure, the address block record, and the multinode parameter block to the
.MPP driver.

The “Routines” section describes the routines that you use to add a multinode address,
remove a multinode address, and send data from the multinode to be transmitted over
the network. Unlike most of the routines comprising the protocol implementations
described in this book, the multinode routines are not defined in the MPW interface files.
To call these routines from a high-level language, you must use the Device Manager’s
interface. The “Routines” section describes how to do this.

Multinode Architecture Reference 12-17
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Data Structures

This section describes the data structures that you use to provide information to the
multinode architecture implementation in the .MPP driver.

m You use the write-data structure to pass information to the NetWrite routine that
identifies the length and location of the header and data portions of a packet to be
sent from the multinode.

® You use the address block record to pass to the AddNode routine the address of the
multinode that you wish to acquire and to receive from the routine the actual multi-
node address that the .MPP driver assigns.

® You use the multinode parameter block to pass and receive the input and output
parameters for each multinode call.

The Write-Data Structure

A write-data structure contains a series of pairs of length words and pointers. Each pair
indicates the length and location of a portion of the data, including the header informa-
tion, that constitutes the packet to be sent over the network.

You create a write-data structure, then pass its pointer to the NetWrite routine to send a
packet from a multinode.

TYPE WDSElement =

RECORD
entryLength: Integer;
entryPtr: Ptr;
END;

Field descriptions
entryLength The length of the data pointed to by entryPtr.
entryPtr A pointer to the data that is part of the packet to be sent using the

NetWrite routine. The data storage area pointed to can contain the
header information, the data to be transmitted, or both.

The Address Block Record

12-18

The address block record defines a data structure of AddrBlock type. You use this
record type for

m the regNodeAddr field value of the multinode parameter block to specify the
preferred network number and multinode ID of the multinode that you wish to
acquire when you execute the AddNode routine

m the actNodeAddr parameter block field for the AddNode routine for the .MPP driver
to return the multinode address that it assigns to you

m the nodeAddr parameter block field for the RemoveNode routine to specify the
address of the multinode to be removed

Multinode Architecture Reference
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TYPE AddrBlock =
PACKED RECORD

aNet: Integer; {network number}
aNode: Byte; {node ID}
asSocket: Byte; {socket number}
END;
Field descriptions
aNet The number of the desired network to which the multinode node
that you are requesting or assigned belongs.
aNode The node ID of the multinode that you request or that MPP assigns.
aSocket The value of this field should always be 0.

The Multinode Parameter Block

The multinode routines that you use to add and remove a node and send a packet from a
multinode require a pointer to a multinode parameter block. The multinode parameter
block holds all of the input and output values associated with the routine. The multinode
parameter block is a variant record parameter block, defined by the MNParamBlock
data type.

IMPORTANT

For the multinode parameter block, you must define the
MNParamBlock type in your application because it is not
included in the MPW interface files. A

This section defines the fields that are common to the three multinode routines that use
the multinode parameter block. It does not define reserved fields, which are used either
internally by the MPP driver or not at all. The fields that are used for specific routines
only are defined in the description of the routines to which they apply.

TYPE

MNParmType = (AddNodeParm, RemoveNodeParm) ;

MNParamBlock =

PACKED RECORD
gLink: QElemPtr; {reserved}
qType: Integer; {reserved}
ioTrap: Integer; {reserved}
ioCmdAddr: Ptr; {reserved}
ioCompletion: ProcPtr; {completion routine}
ioResult: OSErr; {result code}
ioNamePtr: StringPtr; {reserved}
ioVRefNum: Integer; {reserved}
ioRefNum: Integer; {driver reference number}
csCode: Integer; {command code}
fillerl: Byte;

Multinode Architecture Reference
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checkSumFlag: Byte; {perform checksum on datagram}
wdsPointer: Ptr; {pointer to write-data structure}
filler2: Integer;

CASE MNParmType of

AddNodeParm:
(reqNodeAddr: AddrBlock; {preferred address requested}
actNodeAddr: AddrBlock; {actual node address acquired}

recvRoutine: ProcPtr; {address of packet receive routine}
reqCableLo: Integer; {preferred network range for the }
reqCableHi: Integer; { node being acquired}
reserved: PACKED ARRAY[1..70] OF Byte);

RemoveNodeParm:
(nodeAddr: AddrBlock); {node address to be deleted}

END;

Routines

Field descriptions

ioResult The result of the function. When you execute the function asynchro-
nously, the function sets this field to 1 and returns a function result
of noErr as soon as the function begins execution. When the
function completes execution, it sets the ioResult field to the

actual result code.
ioRefNum The .MPP driver reference number. You must fill in this value.
csCode The command code of the multinode command to be executed. You

must fill in a numeric value for this field.

12-20

This section describes the multinode routines that you use to

® acquire a multinode address
® remove a multinode address once you are finished with it
m send packets from a specific multinode

The multinode architecture is implemented in the .MPP driver. To pass parameters
required for a multinode routine, you use the multinode parameter block of type
MNParamBlock. You must define this parameter block type in your application. (See
“The Multinode Parameter Block” on page 12-19.) An arrow preceding a parameter
indicates whether the parameter is an input or an output parameter:

Arrow Meaning

- Input

« Output

The AddNode, RemoveNode, and NetWrite routines use different fields of the multi-

node parameter block for parameters specific to the routine. The description of each
routine identifies the parameter block values that the routine requires.
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Assembly-language note

You call the multinode commands from assembly language by putting a
routine selector in the csCode field of the parameter block and calling
the _Control trap. To execute the _Control trap asynchronously,
include the value , ASYNC in the operand field. Note, however, that

you must execute the AddNode routine as an immediate (immed)
synchronous routine. ¢

Because the MPW interface files do not define an interface for the multinode architecture,
you must use the Device Manager’s interface to call the multinode routines from a
high-level language.

To acquire a multinode address, you execute the AddNode routine specifying a routine
selector of 262 in the csCode field. You must issue the AddNode routine as an immediate
control call to the Device Manager. See Listing 12-1 on page 12-9 for an example of how
to make an immediate control call from the Pascal language.

To issue the RemoveNode (csCode equals 263) and NetWrite (csCode equals 261)
routines, you use the Device Manager’s PBControl function. The PBControl function
is defined as follows:

FUNCTION PBControl (paramBlock: ParmBlkPtr; async: Boolean): OSErr;

paramBlock A pointer to the multinode parameter block of type MNParamBlock that
contains the parameters required by the multinode routine to be executed.

async A Boolean value that specifies whether the function is to be executed
synchronously or asynchronously. Set the async parameter to TRUE to
execute the function asynchronously.

You can execute the PBControl function synchronously or asynchronously by setting
the async flag. The PBControl function takes a pointer to a multinode parameter block
that contains a csCode field in which you specify the routine selector for the particular
routine to be executed; you must specify a numeric value for this field. You must also
specify the .MPP driver reference number as the value of the multinode parameter
block’s ioRefNum field. The Device Manager’s OpenDriver function returns the .MPP
driver reference number when you call it to open the MPP driver.

Adding and Removing Multinode Addresses

This section describes the multinode routines that you call to add or remove a multinode
address for your application or process to use. You use the AddNode routine to add a
multinode ID after you open the .MPP driver. You use the RemoveNode routine to
remove the multinode ID when you no longer require the additional node address.

Multinode Architecture Reference 12-21
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AddNode
You use the AddNode routine to acquire a multinode ID that is separate from and in
addition to the standard user node ID assigned to the system. You call the AddNode
routine once for each additional multinode that you require. You use the PBControl
function to call the AddNode routine. See “Routines” on page 12-20 for a description of
the PBControl function. You use a synchronous immediate control call to issue the
AddNode routine.
Parameter block
« ioResult OSErr The result code.
- ioRefNum Integer The .MPP driver reference number. You
must fill in this value.
- csCode Integer The routine selector. Always equal to 262 for
this routine. You must fill in this value.
—  reqgNodeAddr  AddrBlock  The requested multinode address.
« actNodeAddr  AddrBlock  The actual multinode address assigned and
returned by the .MPP driver.
—  recvRoutine  LongInt The address of the application’s
receive routine.
- reqCableLo Integer The start of requested network number
range for the multinode.
—  reqCableHi Integer The end of the requested network number
range for the multinode.
—  reserved char 70 reserved bytes required by the
MPP driver.
Field descriptions
reqNodeAddr The desired network address of the multinode to be acquired. You
specify a value for this field in AddrBlock format. (See “The
Address Block Record” on page 12-18.) The value of the aSocket
field of the AddrBlock record must always be 0. Set the aNet and
aNode fields to the desired network number and multinode ID. If
the address that you specify is in use or is invalid, the .MPP driver
will assign a different multinode address. To allow the .MPP driver
to randomly generate the multinode address to be assigned, specify
0 for all three fields of the AddrBlock record. The MPP driver
returns in the actNodeAddr field of the parameter block either the
multinode address that you request or the one that it selects.
actNodeAddr The actual network address of the multinode that the .MPP driver
assigned and returned to you.
recvRoutine The address of the routine that you provide as part of your
application to receive packets addressed to this multinode. The
.MPP driver calls this routine when it receives either a packet
addressed to the multinode or a broadcast packet.
reqCableLo The network number that defines the low end of the range of
network numbers from which you would like the MPP driver to
select a multinode ID for your use. The reqCableHi field contains
the network number that defines the high end of this range. The
12-22 Multinode Architecture Reference
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-MPP driver uses the values that you specify for the cable range if all
of the following conditions are true: the MPP driver could not assign
the multinode number that you specified in the reqNodeAddr field
(if you specified one), there is no router on the network, and all the
multinode addresses belonging to the network whose number is
specified in the NetHint field are being used. The NetHint field
contains the last used network number stored in RAM.
The network range for the system on which your application is
running is defined by the seed router on a network.
If your application does not require that the multinode ID that the
MPP driver assigns to it belong to a specific network cable range,
you can set the reqCableLo and reqCableHi fields to 0.
reqCableHi The network number that defines the high end of the range of
network numbers from which you would like the MPP driver to
select a multinode ID for your use. The reqCableLo field value
delimits the low end of the range.

reserved 70 bytes that are reserved for internal use by the MPP driver.

The AddNode routine acquires the multinode address that you specify as the value of the
regNodeAddr parameter if that multinode ID is available and the .MPP driver is able to
service the call.

If the requested node is already in use or is invalid, or if you do not request a specific
multinode ID, the MPP driver will randomly select a multinode ID and return it as the
value of the actNodeAddr parameter.

If the .MPP driver is unable to service the call, it will return a result code of -1021, which
indicates that you should try the AddNode routine again. If you receive this result code,
you can retry the AddNode routine call repeatedly until either the MPP driver assigns
and returns a multinode ID to you or you receive a different error message. Because of
this need to be able to retry this call repeatedly, you cannot issue the AddNode call
asynchronously.

Your application must provide the address of a receive routine that it uses to receive both
packets addressed to the multinode and broadcast packets. You pass the address of this
routine to the .MPP driver in the recvRout ine parameter. For more information about
the receive routine, see “Receiving Packets Addressed to Your Multinode” beginning on
page 12-10.

You must issue the AddNode routine as a synchronous immediate control call at system
task time.

81N}98YYOIY SPOUNINI n

To execute the AddNode routine from assembly language, call the _Control trap macro
with a value of 262 in the csCode field of the parameter block. You must issue the
routine request as an immediate call.
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noErr 0 No error

tryAddNodeAgainErr -1021 The .MPP driver was not able to add the
multinode; try again

mnNotSupported -1022  Multinode is not supported by the current
AppleTalk connection file of type ' adev'

noMoreMultiNodes -1023 No multinode addresses are available on

the network

SEE ALSO
For an example of how to issue the AddNode routine as a synchronous immediate
control call from the Pascal language, see Listing 12-1 on page 12-9.
RemoveNode
You use the RemoveNode routine to remove a multinode address that you acquired
through the AddNode routine. You use the PBControl function to call the RemoveNode
routine. See “Routines” on page 12-20 for a description of the PBControl function.
Parameter block
- ioCompletion ProcPtr A pointer to a completion routine.
¢«  ioResult OSErxr The result code.
- ioRefNum Integer The .MPP driver reference number. You
must fill in this value.
—  csCode Integer A routine selector. Always equal to 263 for
this routine. You must fill in this value.
—  nodeARddr AddrBlock  Anaddress of the multinode to be removed.
Field descriptions
ioCompletion A pointer to a completion routine that you can provide. When you
execute a function asynchronously, AppleTalk calls your completion
routine when it completes execution of the function if you specify
a pointer to the routine as the value of this field. Specify NIL for
this field if you do not wish to provide a completion routine.
If you execute a function synchronously, AppleTalk ignores the
ioCompletion field. For information about completion routines,
see the chapter “Introduction to AppleTalk” in this book.
nodeAddr The address of the multinode to be removed. You specify a value for
this field in AddrBlock format. (See “The Address Block Record”
on page 12-18.) The value of the aSocket field of the AddrBlock
record must always be 0. Set the aNet and aNode fields to the
network number and multinode ID values of the multinode to
be deleted.
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DESCRIPTION

The RemoveNode routine removes the multinode address that you specify. You should
remove only a multinode address using this routine; you must not attempt to remove the
user node address.

ASSEMBLY-LANGUAGE INFORMATION

To execute the RemoveNode routine from assembly language, call the _Control trap
macro with a value of 263 in the csCode field of the parameter block.

RESULT CODES

noErxr 0  Noerror
paramErr  -50  Bad parameter value

Sending Datagrams Through Multinodes

This section describes the NetWrite routine that you use to send a packet from a
multinode. You can use a multinode to send a packet down through the AppleTalk
protocol stack and across the AppleTalk network to another multinode or to a socket
client application or process, or you can send the packet from the multinode to a
socket-client application of the user node on the same system.

NetWrite

You use the NetWrite routine to send a packet from a multinode to another multinode
or socket-client application. You use the PBControl function to call the NetWrite
routine. See “Routines” on page 12-20 for a description of the PBControl call.

Parameter block

- ioCompletion ProcPtr A pointer to a completion routine.

« ioResult OSErr The result code.

- ioRefNum Integer The .MPP driver reference number. You
must fill in this value.

-  csCode Integer A routine selector. Always equal to 261 for
this routine. You must fill in this value.

- checkSumFlag Byte A flag indicating whether the checksum
should be calculated or the existing
checksum left unmodified.

—  wdsPointer Ptr A pointer to the write-data structure
for the function.
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Field descriptions

ioCompletion A pointer to a completion routine that you can provide. When you
execute a function asynchronously, AppleTalk calls your completion
routine when it completes execution of the function if you specify
a pointer to the routine as the value of this field. Specify NIL for
this field if you do not wish to provide a completion routine.
If you execute a function synchronously, AppleTalk ignores the
ioCompletion field. For information about completion routines,
see the chapter “Introduction to AppleTalk” in this book.

checksumFlag A flag whose value you set to a nonzero number if you want the

checksum for the datagram to be calculated and placed in the DDP
header of the packet. If you do not want the current value in the
packet header’s checksum field to be altered, you set this field to 0.

wdsPointer A pointer to the write-data structure that contains a series of length
words and pointers that indicate the length and location of a portion
of the data, including the header information, that constitutes the
packet to be sent over the network.

To send a packet over an AppleTalk network from a multinode, you must first prepare
a write-data structure, and then call the NetWrite routine, passing it a pointer to the
write-data structure.

The write-data structure that you create for multinodes differs slightly from the standard
write-data structure that you create to send a DDP packet using the PWriteDDP
function. For a multinode, you must specify both the source multinode address and the
destination address in the packet header information data areas that you point to from
the write-data structure. You can also set the checksum field of the write-data structure
to 0 to direct AppleTalk to not calculate a checksum for this packet.

You specify the source network number and the source multinode ID of the multinode;
the .MPP driver does not set these values for you in the header area of a packet sent from
a multinode as it does for a standard DDP packet, although both packets are transmitted
as DDP datagrams.

If you are sending the contents of an existing DDP packet through the NetwWrite call,
you can leave the value of the source socket field unchanged. The value in the source
socket field should adhere to the conventions that the AppleTalk DDP protocol speci-
fication describes for the use of sockets. The socket number value must fall within the
defined user range as stated in the DDP protocol specification. (See Inside AppleTulk,
second edition, for this information.)

The checkSumF1lag parameter block field of the NetWrite routine relates to the
standard DDP header checksum field. However, the multinode architecture uses this
flag differently than the DDP interface uses it.

m If you want the checksum for the datagram to be calculated and placed in the
DDP header before the .MPP driver transmits the packet, you set this field to a
nonzero number.
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s If you want the checksum field of the DDP packet header not to be modified, you
set this field to 0, and the existing checksum value in the DDP header will not
be changed. .

Note that if you want to send a packet that does not include a checksum, you must
hardcode the value by setting to 0 the checksum field of the data structure that contains
the packet header that you point to from the write-data structure.

All packets that you send using the NetWrite routine are built with the long DDP
packet header to allow for inclusion of the source multinode address. The DDP packet
header includes the source multinode address even when the destination and source
nodes are on the same LocalTalk network.

Because the source multinode ID is associated with the application that sent the packet
and the source user node ID is associated with the machine that transmitted the packet,
the source user node ID in the frame header and the source multinode ID in the DDP
packet header are always different values.

IMPORTANT

Do not set the socket number to 0 ($00) for the source socket number
that you specify in the data area pointed to by the write-data structure.
You do this in the address block record socket field for the AddNode
routine because the socket number does not apply when you are
acquiring a multinode, but you must not do it for the NetWrite

call because NetWrite causes the .MPP driver to build a DDP packet,
and socket number 0 has special meaning to DDP that is outside the
valid user socket range. A

SPECIAL CONSIDERATIONS

Memory used for the write-data structure belongs to the multinode implementation in
the .MPP driver for the life of the NetWrite call and must be nonrelocatable. After the
NetWrite call completes execution, you must release the memory that you used for
the write-data structure.

ASSEMBLY-LANGUAGE INFORMATION

RESULT CODES

SEE ALSO

To execute the NetWrite routine from assembly language, call the _Control trap

macro with a value of 261 in the csCode field of the parameter block. .
N
g
noErr 0 No error =
ddpLenErr -92  Datagram is too long ]
noBridgeErr -93 No router found ;
excessCollsns -95 Excessive collisions on write §
=
Q
=4
o

See the section “Preparing a Write-Data Structure” on page 12-14 for information on how
to create the write-data structure.
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Summary of Multinode Architecture

The multinode architecture MPP parameter block data structure and symbolic constants
for routines and result codes are not defined in the MPW interface files. (The write-data
structure and the address block record are defined in the MPW interface files for use
with other protocols, but you can use them for multinode also.)

You must declare the MPP parameter block for multinode in your application. If you
want to use the symbolic constants for the routines and result codes, you need to declare
them also.

You use the Device Manager’s PBControl function to call the RemoveNode and
NetWrite routines from the Pascal and C languages. You must issue the AddNode
routine as an immediate synchronous control call from the Pascal and C languages. You
must define a function as part of your application. (See Listing 12-1 on page 12-9 for an
example of how to do this in Pascal.) From assembly language, you can directly make an
immed _Control trap macro call.

Pascal Summary

Constants

(Declare the following constants in your application.)

CONST
{csCodes}
netWrite = 261; {send packet through multinode}
addNode = 262; {request a multinode}
removeNode = 263; {remove multinode}
Data Types
The Write-Data Structure
TYPE WDSElement =
RECORD
entryLength: Integer;
entryPtr: Ptr;
END;

12-28 Summary of Multinode Architecture



CHAPTER 12

Multinode Architecture

The Address Block Record

TYPE AddrBlock =
PACKED RECORD

aNet: Integer; {network number for multinode}
aNode: Byte; {multinode ID}
aSocket: Byte; {socket number; always 0}

END;

The Multinode Parameter Block
(Declare this data type in your application.)
TYPEMNParmType = (AddNodeParm,RemoveNodeParm);

TYPE MNParamBlock =
PACKED RECORD

gLink: QElemPtr; {reserved}
qType: Integer; {reserved}
ioTrap: Integer; {reserved}
ioCmdAddr: Ptr; {reserved}
ioCompletion: ProcPtr; {completion routine}
ioResult: OSErr; ’ {result code}
ioNamePtr: StringPtr; {reserved}
ioVRefNum: Integer; {reserved}
ioRefNum: Integer; {driver reference number}
csCode: Integer; {call command code}
fillerl: Byte; {reserved}
checkSumFlag: Byte; {perform checksum on datagram}
wdsPointer: Ptr; {pointer to write-data structure}
filler2: Integer; {reserved}
CASE MNParmType OF
AddNodeParm:
(regNodeAddr: AddrBlock; {preferred address requested}
actNodeAddr: AddrBlock; {actual node address returned}
recvRoutine: ProcPtr; {pointer to packet receive routine}
reqCableLo: Integer; {preferred network range for the }
reqCableHi: Integer; { node being acquired}
reserved: PACKED ARRAY[1l..70] OF Byte):;
RemoveNodeParm:
(nodeAddr: AddrBlock); {node address to be deleted}

END;

MNParmBlkPtr = “MNParamBlock;
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C Summary

Constants

(Declare the following constants-in your application.)

/*csCodes*/

enum {
netWrite = 261, /*send packet through multinode*/
addNode = 262, /*request a multinode*/
removeNode = 263 /*remove multinode*/

}:

Data Types

The Write-Data Structure

struct WDSElement {
short entryLength;
Ptr entryPtr;

} WDSElement;

The Address Block Record

struct AddrBlock { .
short aNet; /*network number for multinode*/
unsigned char aNode; /*multinode ID*/
unsigned char aSocket; /*socket number; always 0*/

typedef struct AddrBlock AddrBlock;

The MPP Parameter Block for Multinode
(Declare this data type in your application.)

typedef struct {

MPPATPHeader
char fillerl; /*reserved*/
unsigned char checkSumFlag; /*perform checksum on datagram*/
Ptr wdsPointer; /*pointer to write-data structure*/
char filler2[2]; /*reserved*/
union {
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AddrBlock regNodeAddr; /*preferred address requested*/
AddrBlock nodeAddr; /*node address to be deleted*/
} MNaddrs;
AddrBlock actNodeAddr; /*actual node address acquired*/
Ptr recvRoutine; /*address of packet receive routine*/
short reqCableLo; /*preferred network range for the */
short reqCableHi; /* node being acquired*/
char reserved[70];

} MNParamBlock;

typedef MNParamBlock*MNParmBlkPtr;

Assembly-Language Summary

MPP Parameter Block Common Fields for Multinode Routines

0 qLink long reserved
4 qType word reserved
6 ioTrap word reserved
8  ioCmdAddr long reserved
12 ioCompletion  long address of completion routine
16  ioResult word  result code
18  ioNamePtr long reserved
22 ioVRefNum word  reserved
24  ioRefNum word  driver reference number
AddNode Parameter Variant
26  csCode word  routine selector; always 262 for this routine
36  reqNodeAddr long requested multinode address
40  actNodeAddr long actual multinode address assigned
4  recvRoutine long address of the application’s receive routine
48  reqCableLo word  beginning of requested network number range
for the multinode
50 reqCableHi word  end of the requested network number range for the multinode
52  reserved array 70 reserved bytes required by the .MPP driver

(Note that to execute the AddNode routine from assembly language, you call the
_Control trap macro and issue the routine request as an immediate call.)

RemoveNode Parameter Variant

26  csCode word  routine selector; always 263 for this routine
36  nodeAddr long actual multinode address assigned

Summary of Multinode Architecture 12-31
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NetWrite Parameter Variant

26  csCode word  routine selector; always 261 for this routine

29  checkSumFlag  byte a flag indicating whether the checksum should be calculated or
the existing checksum left unmodified

30  wdsPointer long a pointer to the write-data structure for this routine

Result Codes

noErr 0  Noerror

paramErr -50  Bad parameter value

ddpLenErr -92  Datagram is too long

noBridgeErr -93  No router found

excessCollsns -95  Excessive collisions on write

tryAddNodeAgainErr -1021  The .MPP driver was not able to add node; try again

mnNotSupported -1022  Multinode is not supported by the current AppleTalk

connection file of type 'adev'
noMoreMultiNodes -1023  No node address is available on the network
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'adev' file See AppleTalk connection file.
ADSP See AppleTalk Data Stream Protocol.
AEP See AppleTalk Echo Protocol.

AEP Echoer The implementation of the
AppleTalk Echo Protocol (AEP) on each node
that uses the AEP Echoer or echoer socket; the
AEP Echoer listens for packets received through
this socket and sends a copy of them back to

the sender. Applications use the AEP Echoer to
measure the round-trip packet delivery time in
analyzing network performance.

AFP See AppleTalk Filing Protocol.

alternate interface The first version of the
AppleTalk Pascal interfaces. The alternate
interface was replaced with the current version of
AppleTalk Pascal interfaces, which was originally
referred to as the preferred interface.

AppleTalk connection file A file of type
'adev' that contains a link-access protocol
implementation for a data link (ELAP for
EtherTalk, for example).

AppleTalk Data Stream Protocol (ADSP) A
connection-oriented protocol that provides a
reliable, full-duplex, byte-stream service between
any two sockets in an AppleTalk internet. This
protocol appears to its clients to maintain an
open pipeline between two entities on an
AppleTalk internet. Either entity can write a
stream of bytes to the pipeline or read data

bytes from the pipeline. ADSP is a symmetrical
protocol.

AppleTalk Echo Protocol (AEP) A simple
protocol that allows a node to send a packet

to the echoer socket of any other node in an
AppleTalk internet and receive an echoed copy
of that packet in return. AEP is implemented
in each node as a DDP client process that is
referred to in this book as the AEP Echoer.

AppleTalk Filing Protocol (AFP) A protocol
that allows users to share data files and applica-
tion programs that reside in a shared file server.

AppleTalk internet A type of network in which
more than one AppleTalk network are intercon-
nected through routers. An AppleTalk internet
can consist of a mix of LocalTalk, TokenTalk,
EtherTalk, and FDDITalk networks, or it can
consist of more than one network of a single
type, such as several LocalTalk networks.

AppleTalk Manager A collection of the
application programming interfaces to the
AppleTalk protocols.

AppleTalk multivendor architecture See
multivendor architecture.

AppleTalk protocol stack The AppleTalk
networking system, which consists of a number
of protocols arranged in layers.

AppleTalk Secure Data Stream Protocol
(ASDSP) A superset of ADSP that includes
authentication and encryption features.

AppleTalk Session Protocol (ASP) A protocol
that provides asymmetric session support. It uses
the services of ATP to establish, maintain, and
break down the session.

AppleTalk Transaction Protocol (ATP) A
transport protocol that provides a loss-free
transaction service between sockets. ATP allows
for the exchange of a limited amount of data

in which a client requester application sends a
request to a client responder application that
can satisfy the request and respond to it. Because
it is transaction-based, ATP does not incur the
overhead entailed in establishing, maintaining,
and breaking a connection that is associated
with connection-oriented protocols, such as
ADSP. ATP provides reliable delivery of data.
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AppleTalk transition A change in AppleTalk’s
current state or function, such as an AppleTalk
driver being opened or closed or a network
connection or link being dropped, that can affect
active AppleTalk applications.

AppleTalk Transition Queue (ATQ) An
operating-system queue that the LAP Manager
maintains that can notify an application each
time an AppleTalk driver is opened or closed or
each time certain other network-related
transitions occur.

ASDSP See AppleTalk Secure Data Stream
Protocol.

ASP See AppleTalk Session Protocol.

asymmetrical session A session in which only
one end of the connection can control the commu-
nication. One end of the connection makes a
request to which the other end can only respond.

asynchronous execution A mode of executing a
routine in which the system returns control to the
calling program directly after the program calls
the routine so that the calling program can
continue with other processing while the routine
is either queued for execution or completes
execution.

at-least-once transaction A type of ATP trans-
action that ensures that the responder application
receives every request directed to it at least once.
This type of ATP transaction allows for the
possibility of a responder application receiving
duplicate requests. Compare with exactly-once
(XO) transaction.

ATP See AppleTalk Transaction Protocol.

ATP sequence number The bitmap/sequence
number field of the header, when the ATP packet
is a response packet. The ATP sequence number
is used to identify the sequential position of

the response packet in the complete response
message; ATP uses the sequence number to
manage and handle lost or out-of-sequence
response packets.

authentication process A process that ASDSP
performs to positively identify two parties who
want to communicate over a secure ADSP
connection. The process, which is a kind of
handshake, involves the use of a session key.
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best-effort delivery The level of reliability for
the data delivery services that a connectionless
protocol offers. The network attempts to deliver
packets that meet certain requirements, such as
containing a valid destination address, but it
does not inform the sender when it is unable to
deliver the packet; nor does it attempt to recover
from error conditions and packet loss.

bitmap/sequence number An ATP header field
that is 8 bits long, the use and significance

of which depend on whether the ATP packet

is a request packet or a response packet. For
request packets, this is the transaction bitmap;
for response packets, this is the ATP sequence
number.

CCB See connection control block, command
control block.

checksum A calculated value based on the
contents of a packet’s header and data informa-
tion. A checksum is used to verify that the packet
contents have not been corrupted by memory or
data bus errors within routers on the internet.

client In AppleTalk, a protocol that uses the
services of another protocol in order to carry out
some functions. An application or process that
uses the services of a protocol is also considered a
client of the protocol.

closed connection A connection state in which
both connection ends have terminated the
connection and disposed of the connection
information that each maintains. Compare
half-open connection, open connection.

command bleck A data structure specifying an
AFP command and its parameters that the .XPP
driver sends to an AFP server to be executed.

The XPP parameter block for the AFPCommand
function contains a pointer to the command block.

command control block (CCB)  An array at the
end of the XPP parameter block that the XPP
driver uses internally to build the data structures,
parameter blocks, and buffer data structures
(BDS) that it needs to make function calls to the
.ATP driver.

connection control block (CCB) A data
structure that is used by ADSP to store state
information about the connection end.
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connection end The combination of a socket
and the ADSP information maintained by a
socket client for establishing and maintaining a
session. The client applications associated with
either end of a connection can communicate with
each other over the session connection.

connectionless network A network over which
an application or process can directly send and
receive data one packet at a time without having
to first set up a session or connection. A
connectionless network is also referred to as a
packet-oriented network or datagram network. A
protocol can also be connectionless.

connection listener A socket that accepts
open-connection requests and passes them along
to its client, a connection server process, for
further processing. A connection listener can also
deny an open request.

connection-oriented protocol A protocol that
requires that a path or session be established over
which the two communicating parties at either
end of the connection can send and receive data.
The process of establishing a session often
requires that the two parties identify themselves
in a handshake.

connection server A routine that accepts an
open-connection request passed to it by a
connection listener and selects a socket to
respond to the request.

connection state One of three conditions that
define the association between two connection
ends: open connection, closed connection, and
half-open connection.

connectivity The ability to connect to one or
another type of data link or network. The connec-
tivity infrastructure includes the communication
hardware and the associated link-access proto-
cols for controlling access to the hardware links.

credentials Information that is required to
prove that the potential users of both ends of an
ASDSP connection are who they claim to be
before ASDSP can establish an authenticated
session between the two ends. This information
includes the session key, the initiator’s identity,
and an intermediary, if one is used.

datagram See packet.

Datagram Delivery Protocol (DDP) A connec-
tionless AppleTalk protocol that provides best-
effort delivery. DDP, which is implemented at
the network level, transfers datagrams between
sockets over an AppleTalk internet with each
packet carrying its destination internet socket
address. See also packet.

datagram network See connectionless network.
DDP See Datagram Delivery Protocol.

destination service access point (DSAP) An
802.2 packet header field that is used to differen-
tiate between different protocols using the 802.2
interface in a single node. One service access
point, $AA, is reserved for use by protocols that
are not standard IEEE protocols.

DSAP See destination service access point.

dynamically assigned socket One of two
classes of sockets that DDP maintains. When an
application opens a socket without specifying a
number within the range of statically assigned
sockets, DDP dynamically assigns the application
a socket from a pool of available sockets. See also
statically assigned socket.

echoer socket On every node, the statically
assigned DDP socket, socket number 4, that
AEP uses to receive packets sent from other
nodes over DDP and echo those packets back
to the sending node. See also AEP Echoer,
AppleTalk Echo Protocol.

Echo Reply packet A packet sent from the AEP
Echoer to the originator of the Echo Request
packet. Whenever the AEP Echoer receives an
Echo Request packet, it modifies the function
field, which is the first byte in the packet’s data
portion, setting it to a value of 2 to indicate that
the packet is now a reply packet, then it calls
DDP to send a copy of the packet back to the
socket from which it originated. See also Echo
Request Packet.

Echo Request packet A packet send to the AEP
Echoer from a DDP client. The first byte of the
data portion of the packet serves as a function
field. When this byte is set to 1, the packet is an
Echo Request packet. When the AEP Echoer
receives an Echo Request packet, it modifies the
function field to now identify the packet as an
Echo Reply packet. Then the AEP Echoer calls
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DDP to send a copy of the packet back to the
socket from which it originated. See also Echo
Reply packet.

ELAP See EtherTalk Link-Access Protocol.

encryption The process of encoding data based
on an algorithm that makes the data unreadable
by anyone other than the intended recipient.

entity name A name that is associated with a
network entity to register that entity with NBP.
An entity name consists of three fields: object,
type, and zone.

Ethernet Phase 1 packets The original style of
Ethernet packet as defined by the IEEE 802.3
protocol. If the value of the last 2 bytes in the
packet header is greater than 1500, the packet is
an Ethernet Phase 1 packet.

Ethernet Phase 2 packets The style of Ethernet
packet defined by the IEEE 802.2 protocol. If the
value of the last 2 bytes in the header is less
than or equal to 1500, the packet is an Ethernet
Phase 2 packet.

EtherTalk The data link that allows an
AppleTalk network to be connected by
Ethernet cables.

EtherTalk Link-Access Protocol (ELAP) The
AppleTalk link-access protocol used in an
EtherTalk network. ELAP is built on top of the
standard Ethernet data-link layer.

exactly-once (XO) transaction A type of ATP
transaction that ensures that the responder
application receives a specific request only once.

extended addressing A method of addressing
that allows an extended network to use a range
of network numbers. In principle, extended
addressing allows an extended network to have
over 16 million (224) nodes. In any specific
implementation, the hardware or software might
limit the network to fewer nodes.

extended DDP header See long DDP header.

extended network An AppleTalk network that
allows addressing of more than 254 nodes. An
extended network can support multiple zones.

FDDITalk The data link that allows an
AppleTalk network to be connected by FDDI
fiber-optic cables.
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FDDITalk Link-Access Protocol (FLAP) The
AppleTalk link-access protocol used in an
FDDITalk network. FLAP is built on top of the
standard FDDI data-link layer.

fiber optics The thin transparent fibers of glass
or plastic in which data is transmitted through
light pulses.

flagship name A personalized name that users
can enter to identify their nodes when they are
connected to an AppleTalk network. The flagship
name is different from the Chooser name that a
node uses for server-connection identification.

Flagship Naming Service A feature that allows
users to specify a flagship name to identify

their nodes when the node is connected to an
AppleTalk network.

FLAP See FDDITalk Link-Access Protocol.

forward reset The event that occurs when

one connection end cancels delivery of all
outstanding data to the other connection end,
causing ADSP to discard all data in the send
queue, all data in transit to the remote connection
end, and all data in the other connection end’s
receive queue that the client has not yet read.

frame A group of bits that form a discrete
transmission unit that is sent between data-link
protocol implementations across an AppleTalk
internet. Each frame includes its own addressing
and control information in the header. The first
several bits in a frame form the header, followed
by the message data, and ending with a check
sequence for error detection. A DDP datagram or
packet is enclosed within a frame to transmit the
packet at the data-link layer. Whether the data-
link type is LocalTalk, TokenTalk, EtherTalk, or
FDDITalk, all data-link frames are constructed as
LLAP (LocalTalk Link-Access Protocol) frames
because that is the frame format that AppleTalk
recognizes and expects to receive.

full-duplex dialog A transmission method that
permits simultaneous two-way communication.

functional address A token ring hardware
address that is shared by a subset of nodes on
a particular data link.
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function field The first byte of the data portion
of a packet sent to or from the AEP Echoer that
indicates whether the packet is an Echo Request
packet (1) or an Echo Reply packet (2).

half-duplex dialog A transmission method that
permits communication in either direction, but in
only one direction at a time.

half-open connection A connection state in
which one connection end is established but the
other connection end is unreachable or has
disposed of its connection information. Compare
closed connection, open connection.

handshake The exchange of predetermined
signals between two processes engaged in
establishing a connection.

header The information that comes at the
beginning of a frame or a packet before the
message text. It often includes control and
addressing information.

hop count The number of internet routers
that a datagram passes through in transit to
its destination; each internet router counts as
one hop.

initiator The ASDSP client application of a
connection end that retrieves information from
an authentication server and makes a request
to open a session.

intermediary A proxy that has used the
AuthTradeProxyForCredentials function to
obtain from the AOCE server the credentials
used in the authentication process that is
required to establish an ASDSP session.

internet address See internet socket address.

internet socket address The combination of the
socket number, the node ID, and the network
number associated with an application or process.
An internet socket address provides a unique
identifier for any socket in the AppleTalk internet.

intranode delivery An AppleTalk feature that
allows two programs running on the same node to
communicate with each other through AppleTalk
protocols. The AppleTalk PSetSelfSend
function enables or disables intranode delivery.

LAP Manager See Link-Access Protocol
Manager.

link A data transmission medium shared by
nodes and used for communication among these
nodes. A link forms the basis for networking
these nodes.

Link-Access Protocol (LAP) Manager A set of
operating-system utilities that makes it possible
for the user to select among AppleTalk connec-
tion files by using the Network control panel to
specify which network is to be used for the
node’s AppleTalk connection. The LAP Manager
provides for AppleTalk’s data-link independence.

link independence The ability to connect to
various types of data links that are installed on
anode and to switch among those data links.

Logical Link Control (LLC) A data-link
standard defined by the Institute of Electrical and
Electronics Engineers (IEEE) for use on Ethernet,
token ring, FDDI, and certain other data links.

At the physical level, these protocols include the
802.3 CSMA /CD protocol, the 802.4 token bus
protocol, and the 802.5 token ring protocol. At
the data-link level, you access these protocols
through the IEEE 802.2 Logical Link Control
(LLC) protocol.

long DDP header A DDP packet header that
includes the source node ID as well as the
destination node ID.

multicast address A hardware address that is
shared by a subset of nodes on a particular data
link—an Ethernet network, a token ring network,
or an FDDI network. A multicast address is used
to send directed broadcasts to this group of
nodes rather than to all nodes on the data link.

multinode A node ID that an application or
process can acquire that is in addition to the
standard user-node ID that is assigned to a system
when it connects to an AppleTalk network. Multi-
nodes are used by special-purpose applications
that receive and process AppleTalk packets in a
custom manner instead of passing them directly
on to a higher-level AppleTalk protocol for
processing.

multinode application An application that uses
a multinode to receive DDP packets from and
send them to another multinode or socket on an
AppleTalk network. A multinode application
typically implements custom processing of an
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AppleTalk packet. A multinode application
cannot pass a packet on to a higher-level
AppleTalk protocol for processing because a
multinode is not connected to the AppleTalk
protocol stack above the data-link layer.
Multinode applications must include a receive
routine to read in a packet’s contents.

multinode architecture A part of the AppleTalk
protocol stack that implements a feature that
allows an application or process to acquire
multinode IDs. Multinodes allow a single system
to appear and act as multiple nodes on an
AppleTalk network. The multinode architecture
is not connected to the AppleTalk protocol stack
above the data-link level, and applications that
use it cannot access the higher-level AppleTalk
protocols, such as ADSP, from a multinode.

multivendor architecture An AppleTalk feature
that allows for multiple brands of Ethernet, token
ring, and FDDI network interface controllers to
be installed and used on a single node at the
same time.

Name-Binding Protocol (NBP) An AppleTalk
protocol that provides a way to map user-
friendly names associated with applications and
processes to their machine-readable addresses.
Users can choose an application based on its
NBP name, and applications and processes can

contact another application or process based on
its address.

names table A table that NBP builds on each
node; the table contains the name and internet
address of each entity in that node that is
registered with NBP.

NBP See Name-Binding Protocol.

NBP names directory The collection of NBP
names tables on all the nodes in an internet.

network architecture The design or
assemblage of the various components of
a network into a unified structure.

network number A 16-bit number used to
indicate the AppleTalk network that a node is
connected to.
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network number range For an extended
network, the range of network numbers that
are valid for use by nodes on a particular
AppleTalk network.

network-visible entity A network entity that is
registered with NBP. After the entity is registered,
it is made visible and is available to other entities
throughout the network.

node A data-link addressable entity on an
AppleTalk network. All physical devices on

an AppleTalk network, such as personal
computer workstations, printers, and Macintosh
computers acting as file servers, print servers,
and routers, are nodes.

node ID An 8-bit number assigned to a node
on an AppleTalk network that is used to identify
that node in conjunction with the network
number. A node ID is part of the addressing
information used to deliver packets across a
network or internet.

nonextended network An AppleTalk network
that is assigned only one network number and
supports only one zone. LocalTalk is an example
of a nonextended network.

object The field of an NBP entity name that
identifies the user of the system or the system
itself, in the case of a server.

open connection An association or connection
set up between two sockets in which both ends
have been established so that data can flow
between them.

packet A unit of data that is sent as a unit
within a frame from one node to another across a
network or internet. A packet includes a header
portion that contains addressing and control
information and a data portion that contains the
message text. The terms packet and datagram are

synonymous.

packet-oriented network See connectionless
network.

peer-to-peer communication A connection in
which both ends have equal control over the
exchange of data and either end can begin or end
the session.
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peer-to-peer session See symmetrical session.

preferred interface The AppleTalk interface
standard designed to be similar to that of the
Device Manager and the File Manager. Its routines
use parameter blocks to pass input and output
values. The interface glue code converts the
parameter block values into a Device Manager
control call to the appropriate AppleTalk

device driver.

private key A number that is derived from a
password and used by an encryption algorithm.
The ASDSP initiator and recipient each have a
private key, which is used in the authentication
process. The private key is also called a user key
or client key.

protocol A formalized set of rules that net-
worked computers use to communicate. Network
software developers implement these rules in
programs that carry out the functions specified
by the protocol. AppleTalk consists of a number
of protocols, many of which are implemented

in drivers.

protocol discriminators A series of hierarchical
type fields in a packet header that incrementally
distinguish for which protocol handler a packet
is intended. The value of a higher field can affect
the possible values of a field that follows it.

protocol handler A piece of assembly-language
code that controls the reception of packets of a
given protocol type that are delivered to a node.
A protocol handler receives packets for a specific
protocol type much like a socket listener receives
packets for a specific socket. The data link
determines the type of the packet and passes it
on to the appropriate protocol handler.

read-header area (RHA) A buffer that is
internal to the MPP driver. When the MPP
driver receives a frame containing a DDP packet,
the MPP driver’s interrupt handler moves the
frame’s first 3 bytes (the frame header) into the
read-header area (RHA). Eight bytes of the RHA
are then available for the application’s use.

receive queue An ADSP buffer in which the
local connection end receives and stores bytes
of data from the remote connection end until
the local connection end’s client application
reads them.

receive routine A software process that a
multinode application must include in order to
read in the contents of packets delivered to that
multinode. Because the MPP driver passes
values in registers to a multinode application’s
receive routine when the .MPP driver calls the
routine, receive routines must be written in
assembly language.

recipient The ASDSP client application of the
connection end that receives the request and the
information from the server.

reliable delivery of data The services a
protocol provides that include error checking and
recovery from error or packet loss.

requester An ATP application that transmits a
request for some action to be performed to an
ATP responder application that carries out the
action and transmits a response reporting

the outcome.

responder An ATP application that carries
out a request sent to it from an ATP requester
application, and then transmits a response to
the requester returning the resulting data or
reporting the outcome.

response message A message comprising up to
eight packets that the responder client applica-
tion can send to the requester client application.
ATP maintains and manages the correct sequence
of these packets.

router Software that interconnects AppleTalk
networks to create a single, large, dispersed
AppleTalk internet.

Routing Table Maintenance Protocol

(RTMP) An AppleTalk protocol that provides
routers with a means of managing routing tables
used to determine how to forward a packet from
one socket to another across an internet based on
the packet’s destination network number.

RTMP See Routing Table Maintenance
Protocol.

secure session An ADSP session that uses
ASDSP to perform an authentication process in
which the identities of the users at both ends of the
connection are verified. Users can exchange data
over a secure session, and direct ASDSP to encrypt
the data before transmitting it and decrypt the
data before delivering to the recipient.
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send queue A buffer in which ADSP stores the
bytes of data being sent until the remote
connection end acknowledges their receipt.

server node ID A node ID that falls within
the numeric range of 128-254 ($80-$FE). An
application or process must explicitly request a
node ID within the server range by making an
extended Open call and setting to 1 the high bit
(bit 31) of the extension ioMix field.

session A logical (as opposed to physical)
connection between two entities on an internet.

session control block (SCB) A block of
memory that an ASP workstation client
application must allocate for the XPP driver
to use internally to manage a session.

session establishment The process of setting
up a connection over which a dialog between
two applications or processes can occur. Session-
oriented protocols provide this service.

session key A unique key that the AOCE
authentication server generates and returns to
the ASDSP initiator in a secure manner. The
authentication server generates the session key
exclusively for use by the authentication process
for the session that the initiator attempts to open.
The session key is valid for a limited time only.

session listening socket (SLS) A socket that the

ASP server uses to listen for incoming session
requests.

session reference number A unique session
identifier that ASP assigns to a session that it
opens successfully. The ASP server uses this
number to distinguish between communication
from various concurrent sessions.

SNAP See subnetwork access protocol.

socket A piece of software that serves as an
addressable entity on a node. Applications and
processes send and receive data through sockets.
See also statically assigned socket, dynamically
assigned socket.

socket client An application or process that is
associated with a socket and that sends and
receives data through the socket.

GL-8

socket listener A piece of assembly-language
code that a socket client application provides
that receives datagrams that are addressed to
that socket.

socket number An 8-bit number that identifies
a socket. A socket number is one of the three
parts that together constitute an AppleTalk
internet address.

socket table A table that DDP builds and
maintains that contains entries for open sockets;
each entry identifies the socket number and the
socket listener that are associated with it.

state dependence A condition in which a
response to a request is dependent on a
previous request.

statically assigned socket One of the two
classes of sockets that DDP maintains. To use a
statically assigned socket, an application must
request a specific socket number. Statically
assigned sockets have numbers in the range of
1-127. See also dynamically assigned socket.

subnetwork access protocol (SNAP) An 802.2
packet header field that is used to discriminate
for which protocol family a packet with a DSAP
of $AA is intended.

symmetrical session A session in which both
ends of the connection have equal control over
the communication. Both ends can send and
receive data at the same time and initiate or
terminate the session. A symmetrical session is
also referred to as a peer-to-peer session.

synchronous execution A mode of executing a
routine in which the routine is executed as soon
as possible and the calling program is prevented
from doing any other processing until the routine
completes execution.

TLAP See TokenTalk Link-Access Protocol.

TokenTalk The data link that allows an
AppleTalk network to be connected by token
ring cables.

TokenTalk Link-Access Protocol (TLAP) The
AppleTalk link-access protocol used in a
TokenTalk network. TLAP is built on top of the
standard token ring data-link layer.
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transaction The exchange of data between

two ATP client applications in which the requester
application sends a request to the responder
application to perform. The exchange of data is
limited to the request-response interaction, and
the response data is bound to the request data by
a transaction ID.

transaction-based protocol A communications
protocol in which one socket client transmits a
request for some action and the other socket
client carries out the action and transmits a
response.

transaction bitmap The bitmap/sequence
number field of the header, when the ATP packet
is a request packet. The transaction bitmap
identifies the number of buffers that a requester
application has reserved for the response data.

transition An AppleTalk event, such as an
AppleTalk driver being opened or closed, that
can affect an AppleTalk application.

transition event handler routine A developer-
supplied routine that the LAP Manager calls

to handle a transition event. Entries in the
AppleTalk Transition Queue contain a field that
holds a pointer to the transition event handler
routine.

transport protocol A protocol that includes
services that determine how data is to be
transferred across an AppleTalk internet.

tuple The NBP name and internet socket
address pair that an entity provides to register
itself with NBP. NBP adds the tuple as a names
table entry to its names table.

type The field of an NBP entity name that is
used to identify the type of service that the entity
provides. Entities of the same type can find
potential partners by looking up addresses of
other entities that are registered with NBP based
on the type portion of the name.

user node ID A node ID that falls within the
numeric range of 1-127 ($01-$7F). Unless a
program explicitly requests assignment of a
node ID within the server range, AppleTalk
dynamically assigns a user node ID to a system
when an application or process on that system
opens AppleTalk.

write-data structure A data structure that
contains a series of pairs of length words and
pointers. Each pair indicates the length and
location of a portion of the data that constitutes
the packet to be sent over the network.

ZIP table A zone information table that
contains a complete mapping of network numbers
to zone names for an AppleTalk internet. Each
AppleTalk internet router maintains a ZIP table.

zone A logical grouping of nodes in an
AppleTalk internet. A zone is typically used

to identify an affiliation between a group of
nodes, such as a group of nodes belonging to a
particular department within an organization.

Zone Information Protocol (ZIP) An AppleTalk
protocol that maintains the mapping between
zone names and network numbers and provides
applications and processes with access to

Zone names.

zone name hint The name of the parameter
stored in RAM that is the last zone to which
the node belonged.
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802.2 protocol handlers 10-27 to 10-32, 10-39 to 10-42
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and LAP Manager 10-27 to 10-32, 10-39 to 10-42
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AARP. See AppleTalk Address Resolution Protocol
AARP packet type 10-28, 10-41
AddNode routine 12-9, 12-22 to 12-24
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for ATP 6-23
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AppleTalk Session Protocol (ASP) (continued)
data structures for 8-6 to 8-8
driver for 1-17, 8-4
and higher-level protocols 8-4
introduced 1-13, 1-21
maximum capacities 8-22
opening sessions 8-9 to 8-12
optimizing memory for CCBs 8-17
routines for 8-8 to 8-26
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uses of 1-25, 8-4
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buffer data structures (BDS). See buffer data
structures
canceling ATP functions 6-19, 6-38 to 6-44
data structures for 6-20 to 6-23
driver for 1-17, 6-3
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flags 6-8 to 6-9
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introduced 1-13, 1-21
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sequence numbers 6-5
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adding entries to 10-4, 10-7 to 10-14, 10-33 to 10-36

defined 1-27

removing entries from 10-34 to 10-36

transitions, cable-range-change 12-10
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AppleTalk Utilities 2-3 to 2-28
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MPP parameter block 2-9 to 2-11

routines for 2-11 to 2-22
ARA. See Apple Remote Access
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ASP. See AppleTalk Session Protocol
ASPAbortos function 8-25 to 8-26
ASPCloseall function 8-14 to 8-15
ASPCloseSession function 8-13 to 8-14
AsSPGetParms function 8-22 to 8-23
ASPGetStatus function 8-23 to 8-24
ASPOpenSession function 8-9 to 8-12
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asynchronous execution 1-29, 1-30, 4-11, 6-22, 9-8
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and ADSP 5-6

and AFP 9-17 to 9-19

and ASP 8-4, 8-11

and attention codes 5-38
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best-effort delivery 1-5, 1-15, 74
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cards, NuBus. See NuBus cards
CCB. See command control blocks; connection control
blocks
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clients 1-3
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connection control blocks (CCB) 5-6, 5-12, 5-35, 5-36 to
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resetting 5-76

state of 5-36
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types of 5-27,5-37
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connection files. See AppleTalk connection files
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connectionless protocols 1-6, 1-15
connection listeners 5-22 to 5-26, 5-63 to 5-68

activating 5-65 to 5-67

and ASDSP 5-33

defined 5-5, 5-7 to 5-8

sample code 5-24 to 5-26
connection-listening sockets 5-7, 5-36
connection-oriented networks 1-4
connection-oriented protocols 1-5, 5-4
‘connections

closing 5-62

defined 5-6 to 5-7

denying an open request 5-67

determining the status of 5-69 to 5-70

maintaining 5-17 to 5-22

modes 5-14, 5-53, 5-58
opening 5-13 to 5-22, 5-48 to 5-56
secure. See AppleTalk Secure Data Stream Protocol
connection servers 5-14, 5-65 to 5-66
connection states 5-37
connectivity 1-9
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CPU speed changes 10-26
credentials, ASDSP 5-10
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Datagram Delivery Protocol (DDP) 7-3 to 7-49
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driver for 1-17,7-4
introduced 1-7, 1-15, 1-21
MPP parameter block for 7-36 to 7-37
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routines for 7-37 to 7-43
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uses of 1-26,7-3
datagram network. See connectionless networks
datagrams. See packets
data-link addresses 2-5, 2-14
data-link independence. See link independence
data-link layer protocols, and DDP 7-3
data links 1-9, 1-22
data streams 1-5
DCE. See device control entries
DDP. See Datagram Delivery Protocol
DDP packets. See packets
destination service access point (DSAP) 10-28, 10-40
developer-defined transitions 10-26
device control entries (DCEs) 2-12
device drivers 1-16 to 1-18. See also .ATP driver; .DSP
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MPP driver 10-15
driver shells -
.ENET 11-7, 11-8 to 11-11
JFDDI 11-25
.TOKN 11-22
DSAP. See destination service access point
dspAttention routine 5-15, 5-74 to 5-75
dspCLDeny routine 5-67
dspCLInit routine 5-64 to 5-65
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.DSP driver
different version numbers 5-13
implementing protocols 1-17
opening 5-13, 5-24
dspInit routine 5-45 to 5-46
dspNewCID routine 5-60
dspOpen routine 5-14 to 5-15, 5-48 to 5-54
dspOptions routine 5-47 to 548
DSPParamBlock data type 5-12, 5-39 to 5-41
DSP parameter block 5-38 to 5-42
dspRead routine 5-15 to 5-16, 5-70 to 5-71
dspRemove routine 5-12, 5-62 to 5-63
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dspStatus routine 5-69 to 5-70
dspWrite routine 5-15 to 5-16, 5-72 to 5-74
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EAddMulti function 11-40 to 11-41
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EAttachPH function 11-17, 11-28 to 11-30
echoer sockets 7-32
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Echo Request packets 7-33
EDelMulti function 11-41 to 11-42
EDetachPH function 11-30 to 11-31
EGetInfo function 11-36 to 11-38
ELAP. See EtherTalk Link-Access Protocol
encrypting data, ASDSP 5-9, 5-11, 5-34 to 5-35, 5-72 to
5-74
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.ENET driver
getting information about 11-36 to 11-38
and LAP Manager 10-27 to 10-29, 10-41
and protocol handlers 11-17 to 11-19
transmission modes 11-39
ENET parameter block 11-26
.ENETO driver 11-8, 11-22, 11-24
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EntityName record 3-12, 3-21
entity name records 3-12, 3-21
entity names
confirming 3-17 to 3-18, 3-34 to 3-36
extracting 3-16 to 3-17, 3-33
fields in 3-8
looking up with NBP 3-13, 3-30 to 3-33
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ESetGeneral function 11-39
Ethernet
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data structures for 11-26 to 11-27
driver for 11-6
getting information about 11-36 to 11-38
opening 11-8 to 11-10
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introduced 1-10
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routines 11-28 to 11-42
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exactly-once transactions 6-6, 6-7 to 6-8, 6-9, 6-13, 6-36
extended addressing 1-8, 1-10
extended networks 1-8, 2-5, 2-13, 2-14
and ZIP 4-5,4-7,4-15
and zones 4-3

F

FDDI. See Fiber Distributed Data Interface
.FDDIO driver 11-25
Fiber Distributed Data Interface (FDDI) 1-10, 11-23 to
11-25
data structures for 11-26 to 11-27
driver for 11-6
and 802.2 packets 11-4 to 11-5
ENET parameter block for 11-26
introduced 1-10
routines for 11-28 to 11-42
Fiber Distributed Data Interface Link-Access Protocol
(FLAP) 1-10
fiber optics 1-9
filter address 5-50, 5-56, 5-66
filtering addresses
and ADSP 5-15, 5-50, 5-56, 5-66
and ATP 6-14, 6-31
flagship-name-change transition 10-21
flagship names 1-28, 10-9, 10-21
Flagship Naming Service 1-28
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FLAP. See Fiber Distributed Data Interface Link-Access
Protocol
forward reset event 5-9
frames 7-8. See also long DDP packet headers
for ATP packets 6-5 to 6-6
for DDP packets 7-8,7-11, 7-14 to 7-16
full-duplex dialogs 1-6, 1-20, 5-5
functional addresses for token ring 11-7, 11-22, 1140 to
11-42

G

gestaltAppleTalkVersion selector 2-4
GetAppleTalkInfoParm variant record 2-9 to 2-11
GetBridgeAddress function 2-6,2-18
GetlLocalZones function 4-5, 4-7 to 4-9, 4-14 to 4-16
GetMyZone function 4-5, 4-6,4-12 to 4-14
GetNodeAddress function 2-3, 2-6,2-17
GetZoneList function 2-6, 4-5, 4-7 to 4-9, 4-16 to 4-18
glue code for handling transitions 10-11 to 10-12

H

half-duplex dialogs 1-6, 1-20

half-open connections 5-7

handshaking 5-10

hardware, communications 1-4, 1-8, 1-22
hardware device drivers 10-27 to 10-29
headerPtr field 7-42

headers, packet. See frames

hop count 7-16, 7-25

LJ, K

IEEE. See Institute of Electrical and Electronics
Engineers
initiator
ADSP 5-10
ASDSP 5-10, 5-29, 5-30
Institute of Electrical and Electronics Engineers
(IEEE) 10-5, 10-27
intermediary, ASDSP 5-10
internet 1-7,4-7, 4-16
internet routers 2-6, 2-13, 2-15, 2-17 to 2-18
internet socket addresses
and DDP 7-4
defined 1-7, 3-5
internetworking 1-21

intranode delivery 2-6, 2-15 to 2-16, 7-4
ioCompletion field

in ENET parameter block 11-27

in MPP parameter block 7-36
ioRefNum field, in MPP parameter block 7-37
ioResult field, in MPP parameter block 7-36
IsATPOpen function 2-21
IsMPPOpen function 2-20 to 2-21

L

L802Attach routine 10-27, 10-29, 1040 to 10-41, 11-29
L802Detach routine 10-27, 10-42, 11-31
LAPAdAATQ function 10-34 to 10-35
LAP Manager. See Link-Access Protocol (LAP) Manager
LAPMgrPtr global variable 10-5, 10-35, 10-37
LAPRmvATQ function 10-36 to 10-37
layered architecture 1-4, 1-19
Link-Access Protocol (LAP) Manager 10-3 to 10-42
data structures for 10-33
defined 10-3
determining if installed 10-5
802.2 protocol packets 10-27 to 10-29
802.3 protocol packets 11-29
introduced 1-10, 1-15 to 1-16
Phase 1 packets 1-29, 10-27, 11-3
Phase 2 packets 1-29,11-3
routines for 10-33 to 10-42
and transitions 10-7 to 10-27, 10-33
uses of 1-27 to 1-28, 10-3
link-access protocols 1-10, 1-22
link independence 1-10, 1-15, 1-28
links 1-22
LLAP. See LocalTalk Link-Access Protocol
LLC. See Logical Link Control
localSocket field 5-14
LocalTalk 1-7 to 1-11
and multinodes 12-5
and receive routines 12-12
and socket listeners 7-19
LocalTalk Link-Access Protocol (LLAP) 1-10
Logical Link Control (LLC) 10-5, 10-27, 11-33
long DDP packet headers 7-10, 7-19, 12-4. See also
frames

M

masks, in ASDSP 5-35
measuring performance. See AEP Echoer ..
MPPClose function 2-20, 10-14 to 10-15
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.MPP driver
closing 2-20, 10-14, 10-16
configuration flags 2-12 to 2-13
denying permission to close 10-14, 10-17
getting information about 2-5, 2-11 to 2-15
implementing protocols 1-17
maximum capacities of 2-5,2-14
opening 2-19, 2-20, 10-13
port number of 2-12
and registers for DDP 7-13 to 7-14

status changes 10-7. See also AppleTalk Transition

Queue

MPPOpen function 2-19
MPP parameter blocks

for AppleTalk Utilities 2-9 to 2-11

for DDP 7-36 to 7-37

for NBP 3-22
MPW equates, for socket listeners 7-16
multicast addresses 11-7

for Ethernet 11-20, 11-40 to 11-42

for FDDI 11-7, 11-23
multinode application 12-3
multinode architecture 2-16

defined 1-16, 12-3

requirements for using 12-3,12-8
multinode parameter blocks 12-9, 12-19 to 12-20
multinodes 1-16, 1-27

adding one 12-8 to 12-10, 12-22 to 12-24

addresses 12-4

and cable-range-change transition 10-24, 12-10

defined 1-27

and intranode delivery 2-7,2-15

limit per machine 12-6

removing one 12-10, 12-24 to 12-25

sending data from 12-14, 12-25 to 12-27
multivendor architecture 1-16, 11-5 to 11-7

N

Name-Binding Protocol (NBP) 3-3 to 3-48
buffers for 3-8, 3-12, 3-13, 3-16
data structures for 3-20 to 3-23
driver for 1-17,3-3
introduced 1-7, 1-14, 1-21
requests, number of 2-14
routines for 3-23 to 3-39
uses of 1-23, 3-3 to 3-6
names table entries 3-5, 3-21
NamesTableEntry record 3-8, 3-21
names table entry records 3-8, 3-21
names tables
adding entries to 3-8 to 3-11, 3-24 to 3-28
defined 3-5
removing entries from 3-18 to 3-19, 3-36 to 3-37
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NBP. See Name-Binding Protocol
NBP entity names. See entity names
NBPExtract function 3-16 to 3-17, 3-33
NBP names directory 3-6
NBP requests, maximum number of 3-7
NBPSetEntity procedure 3-12, 3-28
NBPSetNTE procedure 3-7, 3-24 to 3-25
network addresses 2-3, 2-13
network architecture 1-19
network-connection-change transition 10-17
network interface controllers (NIC) 11-5 to 11-7
network numbers 2-17, 4-3, 12-22

defined 1-6

determining range of 2-5,2-13

value of 2-13
network-visible entities 1-23, 3-5, 3-27
NetWrite routine 12-14, 12-25 to 12-27
NICs. See network interface controllers
node IDs 2-5 to 2-7, 2-17

assignment 3-4, 3-5

defined 1-6

of the user node 2-3,2-17
nodes 1-4
nonextended networks 1-8

and ZIP 4-5

and zones 4-3
NuBus cards

Ethernet 11-8 to 11-10, 11-19

FDDI 11-24

finding 11-8

hardware addresses, changing 11-19

and multivendor architecture 11-5 to 11-7

token ring 11-22

O

open-connection modes 5-14, 5-52, 5-57

open connections 5-7

OpenDriver function 2-21,12-8

Open Systems Interconnection (OSI) model 1-19 to 1-22
open transition 10-13

OpenXPP function 2-22

out-of-band signaling 1-13

P

packet-oriented networks 1-5

packets. See also Datagram Delivery Protocol; frames
DDP header 7-7, 7-11 to 7-15
defined 1-5
for 802.2 protocols 10-27 to 10-32, 10-39 to 10-42
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for 802.3 protocols 10-28, 10-41
for 803.2 protocols 11-29
PAddResponse function 6-4, 6-16, 6-36 to 6-38
Pascal interface 1-30 to 1-31
PATalkClosePrep function 10-16
PBControl function
and ADSP routines 5-12, 5-44, 5-45
and ASDSP routines 5-31
and multinode routines 12-21
PCloseATPSkt function 6-31 to 6-32
PCloseSkt function 7-39
PConfirmName function 3-34
peer-to-peer relationships 5-4
performance measuring. See AEP Echoer
permission-to-change-flagship-name transition 10-22
permission-to-close transition 10-15
PGetAppleTalkInfo function 2-3to 2-6,2-9, 2-11 to
2-15
PGetRequest function 6-32 to 6-34
Phase 1 Ethernet packets 1-28, 10-27, 11-3
Phase 2 packets 1-29, 10-27, 11-3
PKillGetReq function 6-19, 6-41
PKillNBP function 3-38 to 3-39
PKillSendReq function 6-20, 6-38 to 6-39
PLookupName function 3-13 to 3-16, 3-30 to 3-32
PNSendRequest function 6-9, 6-27 to 6-30
POpenATPSkt function 6-14, 6-30 to 6-31
POpensSkt function 7-9, 7-38 to 7-39
preferred interface 1-29
PRegisterName function 3-7, 3-9 to 3-11, 3-25 to 3-28,
79 :
PRelRspCB function 6-20, 6-43 to 6-44
PRelTCB function 6-40
PRemoveName function 3-18 to 3-19, 3-36, 7-9
prepare-to-close transition 10-14
private keys 5-10
ProDOS 9-3
protocol handlers 11-3
defined 10-5
802.2 10-27 to 10-30, 10-39 to 10-41, 1042
Ethernet 11-13 to 11-19
attaching 11-14, 11-29, 11-34
default 11-3, 11-13 to 11-17
using your own 11-17 to 11-19
for the .MPP driver 2-14
protocols 1-4
AppleTalk 1-11 to 1-22
protocol stack 1-3, 1-11 to 1-18
PSendRequest function 6-9, 6-24 to 6-27
PSendResponse function 6-16, 6-34 to 6-36
PSetSelfSend function 2-6, 2-9, 2-15 to 2-16, 7-4
PWriteDDP function 7-12,7-19, 7-41 to 7-42

Q

queue element pointers 6-39
queues. See AppleTalk Transition Queue

R

read-header area (RHA)
and DDP 7-8,7-14
and multinode receive routines 12-11
ReadPacket routine 11-17
and DDP 7-17 to 7-19
and Ethernet 11-17 to 11-19
and multinode 12-11 to 12-12
ReadRest routine 11-17
and DDP 7-17 to 7-19
and Ethernet 11-17 to 11-19
and multinode 12-11 to 12-13
receive buffers. See receive queues
receive queues
defined 5-13
dspInit routine 5-46
dspRead routine 5-16
receive routines 12-3, 12-9, 12-10 to 12-14
recipient, ASDSP 5-10, 5-29
registering NBP entity names 3-7 to 3-11, 3-25 to 3-28
release timers. See timeout value for ATP
reliable delivery of data 1-5, 1-21, 6-6
ADSP 5-8
RemoveNode routine 12-10, 12-24 to 12-25
regCableLo routine 12-22
regNodeAddr field 12-18
requester ATP client applications 1-26, 6-3 to 6-4, 6-9 to
6-14, 6-24 to 6-30
resource type 'eadr’ 11-20
responder ATP client applications 1-25, 6-3 to 6-4, 6-14
to 6-19, 6-34 to 6-38
response messages 6-6
retry count for ATP 6-13,6-26
RHA. See read-header area
routers 1-7
routing table 1-15
Routing Table Maintenance Protocol (RTMP) 1-15, 1-21
RTMFP. See Routing Table Maintenance Protocol
RTMP stub 1-15
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S

sample code
connection listeners 5-24 to 5-26
glue code for handling transitions 10-11 to 10-12
user routine 5-28
using ADSP to establish a connection 5-17 to 5-22
SCB. See session control blocks
scbhMemSize constant 9-17
sdspOpen routine 5-54 to 5-59
using 5-33
SDsPParamBlock data type 5-30, 5-41
secure session 5-9
send queues
and dspInit routine 5-46
and dspWrite routine 5-15, 5-13
flushing 5-73
send-transmission status 6-6
server node IDs 2-7
servers, connection. See connection listeners
servers, status 8-23 to 8-24
session connections 5-3
session control blocks (SCB) 8-10,9-17
session establishment 5-4
session keys 5-10, 5-32
session listening sockets (SLS) 8-10
session protocols 1-20
ADSP 1-13
ATP 1-25
session reference numbers 1-25, 8-3, 8-13
sessions
asymmetrical 1-6, 1-13, 1-24
defined 1-5
maximum number of 8-22
opening 8-9 to 8-12
symmetrical 1-6, 1-13, 1724
SLS. See session listening sockets
SNAP. See subnetwork access protocol
socket clients 1-7, 3-5, 7-4 to 7-6
socket listeners 7-4, 7-5 to 7-6
using for more than one socket 7-10
using registers 7-20
writing socket listeners 7-20 to 7-32
socket numbers 7-4
defined 1-6,1-7
sockets
assigning numbers to 7-6 to 7-7, 7-10
connection listening 5-8, 5-36
defined 1-7,7-3,7-5 to 7-6
.MPP driver capacities for 2-14
opening 6-14, 6-30 to 6-31, 7-9, 7-38 to 7-39
socket tables 7-5, 7-9
socket-to-socket delivery 7-4
SONIC-based network interface cards 11-37

IN-8

spCategory field 11-8, 11-22, 11-24

spCType field 11-8,11-22, 11-24

state dependence 1-25, 8-5

streams 1-5

subnetwork access protocol (SNAP) 10-28, 10-40
symmetrical sessions 1-6, 1-13, 1-24
synchronous execution 1-30

SysEnvirons function 2-4

T

timeout value for ATP 6-7, 6-13, 6-26, 6-36
TLAP. See TokenTalk Link-Access Protocol
token ring 1-10, 11-5, 11-20 to 11-22
data structures for 11-26 to 11-27
driver for 11-6
and 802.2 packets 11-3 to 11-5
ENET parameter block for 11-27
introduced 1-10
routines for 11-28 to 11-42
TokenTalk 10-3
TokenTalk Link-Access Protocol (TLAP) 1-10
.TOKNQO driver 11-22
transaction-based protocols 6-3
transaction bitmaps 6-5
transaction IDs in ATP header 6-7, 6-9, 6-10, 6-15, 6-40
transactions 6-3
transaction sequence numbers 6-7
transition event handler routines 10-5, 10-7 to 10-12
transitions 10-7 to 10-27. See also AppleTalk Transition
Queue
defining your own 10-27
list of 10-5
and multinodes 10-24, 12-10
notification of 10-37 to 10-39
transport protocols 7-3
TRCCB record. See connection control blocks
TRSecureParams record 5-42 to 543
tuples 3-5,3-21

U v

universal coordinated time 5-31

unsolicited connection events. See connection events,
unsolicited

user data in ATP packets 6-6, 6-7, 6-13, 6-15

user keys. See private keys

user node IDs 2-7

user routines, ADSP 5-26, 5-28
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w

Z

wildcards, with NBP entity names 3-14, 3-31
write-data structures 11-22, 11-25
for DDP 7-12 to 7-13, 7-35, 7-41 to 7-42
for Ethernet 11-10 to 11-13, 11-26, 11-33
for FDDI 11-25, 11-26, 11-33
for token ring 11-22, 11-25, 11-33
for multinodes 12-14 to 12-15, 12-18, 12-26

X, Y

xCallParam variant record 4-5
XPP driver
implementing protocols 1-17, 4-3, 8-5
opening 2-22,9-13
XPPParamBlock data type 4-10 to 4-11, 8-6 to 8-8, 9-6
to9-8
XPP parameter blocks
for AFP 9-6 to 9-8
for ASP 8-6 to 8-8
for ZIP 4-10 to 4-11

ZIP. See Zone Information Protocol
ZIP tables 4-3
Zone Information Protocol (ZIP) 4-3 to 4-23
and ATP 4-5
buffers for 4-5, 4-13, 4-15,4-17
data structures for 4-10, 4-11
driver for 1-17,4-4
introduced 1-12, 1-21
routines for 4-11 to 4-18
uses of 1-23,4-3
and the .XPP driver 44
XPP parameter block for 4-10 to 4-11
zone information tables. See ZIP tables
zone name hint 2-13
zone names 2-5,2-14
zones 1-10, 3-3
defined 1-7,4-3
getting lists of 4-7 to 4-9, 4-14 to 4-18
getting names of 2-14, 4-6, 4-12,4-13
identifying 1-23
in NBP entity names 3-8
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About Inside Macintosh

Inside Macintosh is a collection of books, organized by topic, that describe the system software of
Macintosh computers. Together, these books provide the essential reference for programmers,
designers, and engineers creating applications for the Macintosh family of computers.

Inside Macintosh: Overview

This book provides a general introduction to the Macintosh Operating System, the Macintosh
Toolbox, and other system software services. It illustrates how to write a Macintosh application by
gradually dissecting the source code of a sample application. The book also provides guidelines for
writing software that is compatible with all supported Macintosh computers.

272 pages, ISBN 0-201-63247-0

Inside Macintosh: Macintosh Toolbox Essentials

This book describes how to implement essential user interface components in a Macintosh applica-
tion. The Macintosh Toolbox is at the heart of the Macintosh, and every programmer creating a
Macintosh application needs to be familiar with the material in this book. This book explains how to
create menus; create windows, dialog boxes, and alerts boxes; create controls such as buttons and
scroll bars; and create icons for an application and its documents. This book provides a complete
technical reference for the Event Manager, Menu Manager, Window Manager, Control Manager, and
Dialog Manager.

928 pages, ISBN 0-201-63243-8

Inside Macintosh: More Macintosh Toolbox

A companion to Inside Macintosh: Macintosh Toolbox Essentials, this book describes important features
such as how to support copy and paste, provide Balloon Help, and create control panels. This book
provides a complete technical reference to the Resource Manager, Scrap Manager, Help Manager,
List Manager, Component Manager, Translation Manager, and Desktop Manager.

928 pages, ISBN 0-201-63299-3

Inside Macintosh: Imaging With QuickDraw

This book describes QuickDraw, the part of the Macintosh Toolbox that performs graphics opera-
tions, and the Printing Manager, which allows applications to print the images created with
QuickDraw. This book explains how to create images, display them in black and white or color, and
print them.

832 pages (tentative), ISBN 0-201-63242-X

Inside Macintosh: Text

This book describes how to create applications that can perform all kinds of text handling—from
simple character display to complex, multi-language text processing. It provides a brief introduction
to the unique Macintosh approach to text handling and shows how to draw characters, strings, and
lines of text; how to work with fonts in any size, style, and language; how to use utility routines to
format numbers, dates, and times; and how to use the WorldScript technology to design an applica-
tion that handles text in any language.

1120 pages, ISBN 0-201-63298-5

Inside Macintosh: Files

This book describes the parts of the Macintosh Operating System that allow you to manage files and
other objects in the file system. It describes how to create an application that can handle the com-
mands typically found in the File menu. This books also provides a complete technical reference for
the File Manager, the Standard File Package, the Alias Manager, the Disk Initialization Manager, and
other file-related services provided by the system software.

544 pages, ISBN 0-201-63244-6



Inside Macintosh: Memory

This book describes the parts of the Macintosh Operating System that allow you to directly allocate,
release, or otherwise manipulate memory. It shows how an application can manage the memory
partition that it is allocated and perform other memory-related operations. This book also provides a
complete technical reference for the Memory Manager, the Virtual Memory Manager, and other
memory-related utilities provided by the system software.

312 pages, ISBN 0-201-63240-3

Inside Macintosh: Processes

This book describes the parts of the Macintosh Operating System that allow you to manage process-
es and tasks. It shows in detail how an application can manage processes and tasks and provides a
complete technical reference for the Process Manager, the Notification Manager, the Time Manager,
the Deferred Task Manager, and other task-related services provided by the system software.

208 pages, ISBN 0-201-63241-1

Inside Macintosh: Operating System Utilities

This book describes the parts of the Macintosh Operating System that allow you to manage low-
level aspects of the Operating System. It describes how you can get information about the available
software features, how to manage operating-system queues, get information about parameter RAM
settings, and manipulate the trap dispatch tables. It also describes other utilities, such as mathemati-
cal and logical utilities; date, time, and measurement utilities; and the System Error Handler. This
book provides a complete technical reference to the Gestalt Manager, Trap Manager, Start Manager,
and Package Manager.

400 pages (tentative), ISBN 0-201-62270-X

Inside Macintosh: Devices

This book is a companion volume to both Guide to Macintosh Family Hardware and Designing Cards
and Drivers for the Macintosh Family. It is written for anyone writing software that interacts with built-
in and peripheral hardware devices and covers critical hardware and device programming topics
including the Device Manager, SCSI Manager, Power Manager, ADB Manager, Serial Driver, and
Slot Manager.

560 pages (tentative), ISBN 0-201-62271-8

Inside Macintosh: Interapplication Communication

This book explains how to create applications that work with other applications to give users even
greater power and flexibility in accomplishing their tasks. It provides an introduction to how appli-
cations work together in a cooperative environment and discusses how they can share data with
other applications, request information or services from other applications, and respond to scripts
written in a scripting language. This book provides a complete technical reference to the Apple
Event Manager, the AppleScript component, the Program-to-Program Communications Toolbox,
and the Data Access Manager.

1008 pages, ISBN 0-201-62200-9

Inside Macintosh: Networking

This book describes key concepts of networking the Macintosh with other computers. It describes in
detail the components and organization of AppleTalk, how to select an AppleTalk protocol, and
how to write software that uses AppleTalk networking protocols.

592 pages, ISBN 0-201-62269-6



Inside Macintosh: QuickTime

This book describes how to create applications that can use QuickTime, Apple’s system software
extension that supports time-based data in the Macintosh desktop environment. Time-based data is
any information that changes over time, such as sound, video, or animation. Inside Macintosh:
QuickTime discusses how to manipulate time-based data in the same way that you work with text
and graphic elements, and it describes how to use the Movie Toolbox to load, play, create, edit, and
store objects that contain time-based data. It also explains how to use image compression and
decompression to enhance the performance of QuickTime movies in an application.

736 pages, ISBN 0-201-62201-7

Inside Macintosh: QuickTime Components

This book is a companion to Inside Macintosh: QuickTime. It describes how you can use or develop
QuickTime components such as clock components, image compressors, movie controllers, sequence
grabbers, and video digitizers.

848 pages, ISBN 0-201-62202-5

Inside Macintosh: Sound

This book describes the parts of the Macintosh Toolbox that allow you to manipulate sound and
speech. It shows how to use the Sound Manager, the Sound Input Manager, and the Speech
Manager to create and record sounds, and to convert written text to speech.

432 pages (tentative), ISBN 0-201-62272-6

Inside Macintosh: AOCE Application Interfaces

This book describes the application interfaces to the Apple Open Collaboration Environment
(AOCE), the technology behind the PowerTalk system software. This book is intended for anyone
who wants to add mail services, messaging services, catalog services, digital signatures, or authen-
tication services to their application. It also shows how to write templates that extend the Finder
ability of display information in PowerTalk catalogs.

Inside Macintosh: AOCE Service Access Modules

A companion book to Inside Macintosh: AOCE Application Interfaces, this book is required reading for
anyone developing software modules that give users and PowerTalk-enabled applications access to
a new or existing mail and messaging service or catalog service. It also describes how to provide an
interface that lets a user install and set up the service.

Inside Macint‘c;srlil:r PowerPC System Software

This book describes the new process execution environment and system software services provided
with the first release of PowerPC processor-based Macintosh computers. It describes the 68LC040
Emulator, which allows existing 680x0 applications to execute unchanged on PowerPC processor-
based Macintosh computers, as well as the Mixed Mode Manager, which handles switching between
the PowerPC and 680x0 environments. It also documents the Code Fragment Manager and the
Exception Manager.

224 pages (tentative), ISBN 0-201-40727-2

Inside Macintosh: PowérPC N@eﬂcs

This book describes the floating-point numerics provided with the first release of PowerPC proces-
sor-based Macintosh computers. It provides a description of the IEEE Standard 754 for floating-point
arithmetic and shows how PowerPC Numerics complies with it. This book also shows how to create
floating-point values and how to perform operations on floating-point values in high-level lan-
guages such as C and in PowerPC assembly language.

336 pages (tentative), ISBN 0-201-40728-0



Inside Macintosh QuickDraw GX Library

QuickDraw GX is the powerful new graphics architecture for the Macintosh that provides a uni-
fied approach to graphics and typography, and that gives programmers unprecedented flexibility
and power in drawing and printing all kinds of shapes, images, and text. This extension to
Macintosh system software is documented in a suite of books that are themselves an extension to
the Inside Macintosh series. The Inside Macintosh QuickDraw GX Library contains volumes that
are clear, concise, and organized by topic. They contain detailed explanations and abundant pro-
gramming examples.

Inside Macintosh: Getting Started With QuickDraw GX

This book provides an introduction to the QuickDraw GX development environment. It begins with
an overview of QuickDraw GX and the key elements of QuickDraw GX programs and then moves
on to illustrate these features using practical programming examples.

Inside Macintosh: QuickDraw GX Objects

This book gets you started in understanding how to work with QuickDraw GX and how to create the
objects that underlie all of its capabilities. It focuses on the object architecture as a whole, and how to
use the objects that make up a QuickDraw GX shape: the shape object, the style object, the ink object,
and the transform object.

Inside Macintosh: QuickDraw GX Graphics

This book shows you how to create and manipulate the fundamental geometric shapes of
QuickDraw GX to generate a vast range of graphic entities. It also shows you how to work with
bitmaps and pictures, specialized QuickDraw GX graphic shapes.

655 pages (tentative), ISBN 0-201-40673-X

Inside Macintosh: QuickDraw GX Typography

This books shows you how to create and manipulate the three different types of text shapes support-
ed by QuickDraw GX, and how to support sophisticated text layout, including text with mixed direc-
tions and multiple language text.

672 pages (tentative), ISBN 0-201-40679-9

Inside Macintosh: QuickDraw GX Printing
This book shows you how to support basic printing features including desktop printers, and how

to use QuickDraw GX printing objects to customize printing and perform advanced printing-relat-
ed tasks.

480 pages (tentative), ISBN 0-201-40677-2

Inside Macintosh: QuickDraw GX Printing Extensions and Drivers

This book shows you how to extend the printing capabilities of QuickDraw GX by creating a printing
extension that can work with any application and any kind of printer. It also shows how to create a
QuickDraw GX printer driver.

512 pages (tentative), ISBN 0-201-40678-0

Inside Macintosh: QuickDraw GX Environment and Utilities

This book shows you how to set up your program to use QuickDraw GX, how QuickDraw GX
relates to the rest of the Macintosh environment, and how to handle errors and debug your code. It
also describes a public data format for objects, and documents several managers that extend the
object architecture and provide utility functions.

640 pages (tentative), ISBN 0-201-40676-4



Inside Macintosh

Control Manager; Dialog Manager; Event Manager; Finder Interface;
Menu Manager; Window Manager

Inside Macintosh: More Macintosh Toolbox Component Manager; Control Panels; Desktop Manager; Help Manager;
Icon Utilities; List Manager; Resource Manager; Scrap Manager;
Translation Manager

Inside Macintosh: Imaging With QuickDraw Color QuickDraw; Cursor Utilities; Graphics Devices;

Offscreen Graphics Worlds; Printing Manager; QuickDraw

Inside Macintosh: Text Dictionary Manager; Font Manager; International Resources;
Keyboard Resources; QuickDraw Text; Script Manager; TextEdit;
Text Services Manager; Text Utilities; WorldScript Extensions

Inside Macintosh: Files Alias Manager; Disk Initialization Manager; File Manager;
Standard File Package
Inside Macintosh: Memory Memory Management Utilities; Memory Manager; Virtual Memory Manager
Inside Macintosh: Processes Deferred Task Manager; Notification Manager; Process Manager;
Segment Manager; Shutdown Manager; Time Manager;
Vertical Retrace Manager
Inside Macintosh: Operating System Ultilities Control Panel Extensions; Date, Time, and Measurement Ultilities;

Gestalt Manager; Mathematical and Logical Utilities; Package Manager;
PRAM Utilities; Queue Utilities; Start Manager; System Error Handler;

Trap Manager

Inside Macintosh: Devices Apple Desktop Bus Manager; Device Manager; Disk Driver; Power Manager;
SCSI Manager; Serial Driver; Slot Manager

Inside Macintosh: Interapplication Communication Apple Event Manager; AppleScript Component; Data Access Manager;
Edition Manager; Program-to-Program Communications Toolbox

Inside Macintosh: Networking AppleTalk Data Stream Protocol (ADSP); AppleTalk Filing Protocol (AFP);

AppleTalk Session Protocol (ASP); AppleTalk Transaction Protocol (ATP);
AppleTalk Utlities; Datagram Delivery Protocol (DDP);

Ethernet, Token Ring, and FDDI Drivers;

Link-Access Protocol (LAP) Manager; Name-Binding Protocol (NBP);
Zone Information Protocol (ZIP)




Inside Macintosh (continued)

Inside Macintosh: QuickTime

Image Compression Manager; Movie Toolbox

Inside Macintosh: QuickTime Components

Clock Components; Derived Media Handler Components;
Image Compressor Components; Movie Controller Components;
Movie Data Exchange Components; Preview Components;
Sequence Grabber Components;

Standard Image-Compressor Dialog Components;

Video Digitizer Components

Inside Macintosh: Sound

Sound Input Manager; Sound Manager; Speech Manager

Inside Macintosh: AOCE Application Interfaces

AOCE Utilities; Authentication Manager; Catalog Manager;
Digital Signature Manager; Interprogram Messaging Manager;
Standard Catalog Package; Standard Mail Package

Inside Macintosh: AOCE Service Access Modiiles

Catalog Service Access Modules; Messaging Service Access Modules

Inside Macintosh: QuickDraw GX Objects

Color Objects; Ink Objects; Shape Objects; Style Objects; Tag Objects;
Transform Objects; View Objects

Inside Macintosh: QuickDraw GX Graphics

Bitmap Shapes; Geometric Operations; Geometric Shapes; Geometric Styles;
Picture Shapes

Inside Macintosh: QuickDraw GX Typography

Fonts; Glyph Shapes; Layout Shapes; Text Shapes; Typographic Shapes;
Typographic Styles

Inside Macintosh: QuickDraw GX Printing

Dialog Box Customization; Page Formatting; Printing

Inside Macintosh: QuickDraw GX Printing Extensions
and Drivers

Printer Drivers; Printing Extensions; Printing Functions; Printing Messages;
Printing Resources

Inside Macintosh: QuickDraw GX Environment
and Utilities

Collection Manager; Debugging; Mathematical Functions;
Memory Management; Message Manager; Stream Format

Inside Macintosh: PowerPC System Software

Code Fragment Manager; Exception Manager; Mixed Mode Manager

Inside Macintosh: PowerPC Numerics

Conversions; Environmental Controls; Numeric Operations and Functions




Please keep me informed about future volumes in

New Inside Macintosh.
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Reading, MA 01867

APDA

Your main source for Apple development products

Get easy access to New Inside Macintosh and over 300 other programming
products through APDA, Apple's worldwide source for Apple and third-party
development products. Ordering is easy. APDA offers convenient payment and
shipping options.

Call today for your FREE APDA Tools Catalog

1-800-282-2732  U.S.
1-800-637-0029  Canada
(716) 871-6555  International

Site licensing is available for many of the
development tools. For information, contact
Apple Software Licensing at (408) 974-4667.

© 1992 Apple Computer, Inc. Apple, the Apple logo, APDA, and Macintosh
are registered trademarks of Apple Computer, Inc.
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Networking

Inside Macintosh: Networking describes how to write software that uses any of the AppleTalk
networking protocols. You need this book if you want to write an application specifically designed to
use AppleTalk, an AppleTalk network server, or a new networking protocol that is a client of any of
the AppleTalk protocols. This book will also enhance your understanding of Macintosh
communications and collaborative computing products such as the Communications Toolbox and
the PPC Toolbox.

Inside Macintosh: Networking covers the following topics in detail:

s the components and organization of AppleTalk

= how to select an AppleTalk protocol

= application interfaces to all AppleTalk protocols, including Name-Binding Protocol (NBP),
Datagram Delivery Protocol (DDP), AppleTalk Transaction Protocol (ATP), Zone
Information Protocol (ZIP), AppléTalk Session Protocol (ASP), AppleTalk Filing
Protocol (AFP), and Applelalk Data Stream Protocol (ADSP)

w the Link Access Protocol (LAP) Manager

w the .ENET driver and Ethernet protocol handlers

Because all AppleTalk protocols are implemented as device drivers, to use
this book you should be familiar with the Device Manager, which is
described in Inside Macintosh: Devices. If you want to design your own
protocol to work with the AppleTalk protocols or if yvou want to
implement an AppleTalk protocol on a non-Macintosh platform, you
should also consult Inside AppleTalk.

Inside Macintosh is a collection of books, organized by topic, that
describes the system software of Macintosh computers. Together,
these books provide a definitive guide and an essential reference
for anyone writing software for Macintosh computers. A graphic
overview of Inside Macintosh appears on the inside back cover
of this book.
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L 5200 5
p 3
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