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Preface 

About This Manual 

;~ 

nus manual provides a conceptual desaiption or version 1.5 or the AppleTaUc• ror 
VMS system. It explains the role or the various components or the system and how 
each communicates with the others to implement the AppJeTalk .network 
architecture on VAX/VMS. 

The AppleTalk for VMS services can be used only in proarams written in lanauaaes 
that suppon the VAX/VMS system services. VAX/VMS system 1ervices can be used 
only in proanms written in languages that produce '"'""code for the VAX 
hardware. At present these languaaes indude VAX MACllO and the following hiah­
level languages: 

o VAX BASIC c VAX BUSS-32 

c VAX C c VAX COBOL .. 

c VAX. COBOL-74 c VAX CORAL 

c VAX OIBOL c VAX FORTRAN 

c VAX PASCAL c VAX PVI 

Language systems not supplied by Digital may be able to use the AppleTalk ror VMS 
services if they adhese to the VAX/VMS aystem servic:el calling convenriona and 
VAX/VMS Procedure Calling and Condition Handlina SWadatd. 

Intended audience 
This manual ii inrended for dlOle who wan& to learn about the implementation of 
the AppleTalk nelWOdc archireaure oa VAX/VMS. It is primarily intended for·~ 
and applicadoa Pftll"llDIDell who want to use the AppleTalk for VMS eervicea. 1be 
guide assumes die reader bu t1uency in VAX/VMS and data communicadon 
prindples. Pot tbGle Jntetested in using the AppleTalk for VMS services, VAX/VMS 
system or application Proarammina aperience ii uaumecl. 111.11 ii not a aucar1a1. 

lnt.nded audience vii 



Structure of this document 
'Ibis manual is orpnized into four chapters, as follows: 

o Chapter 1 provides background information about AppleTalk and the AppleTalk 
for VMS system. 1be fust seaion of Chapter 1 inuoduces fundamenlal AppleTalk 
concepcs which the reader 9"ill encounter throughout AppleTalk for VMS 
documentation. These conceprs are cenual to the architectures of bod1 
AppleTalk and AppleTalk for VMS. 

o Chapter 2 provides a description of the AppleTalk for VMS system component 
known as the Virtual AppleTalk Driver (VN:). 

o Chapter 3 provides a brief overview of lhe AppleTalk Protocol Support Ubrary, 
which is treated in detail in a separate doc::umenL 

o Chapter <C provides a description of the AppleTalk for VMS system component 
known as the Bridge Proceu. 

Associated documents 
The followina manuals from Oiaital Equipment Corporation document the 
VAX/VMS system services and 110 architecture, and describe· the doc:umeftWion 
standards used throughout the VMS manuals. 

0 lntroducllon to VAJGIVMS Sys,,,,. RO&llfna 

o v~s Run-nnN Library Roull,,. bf~ M•Ulll 

o Gu""1 to W"'1"f a Dma DrlVlr for v~ 
o VO lMr'S Gu""1 

o VAJGl'VMS lllllUws Ref~ M11nual 

o VAXIY.MS Systnn S.nMa Rt1/ef'WfU:.• Manual 

The following manuals from Apple Computer. Inc. dommera the AppleTalk netwotk 
architecture. the interface provided to dlent processes of AppleTaUc. die 
architecture of the AppleTalk for VMS system. and the interface and services it 
pro-rides to client processes. 

o Sidhu, Gursharan S., Richard P. Andrews and Alan B. Oppenheimer, ""* 
AppleTallt (Apple Programmer'• and Dneloper's Auociadon dratU 

c hufM M~, Volume 0. Cblpter 10, 91be AppleTllk Manaaer­
c lnslt.M M__., Volume JV; Olapter 23, 91be App&eTllk Manaaer9 
c /nslt.M M__., Volume V, Clapter 28. 9'lbe AppleTalk Manaaer" 
c A/Jl*Tllli for VJIS Prol«:ol $fllJllOrf U,,,.,,, Rlfmna M""""6 

c App/ITllli for VMS lnlltlllllllOn "1lll OpMllfon Gu* 

c Ap/MTtlllt for VMS B,.,._ Co"'"1I Praannn Gu#M 

viii Preface: About Thia Manual 



Conventions used in this document 
Convention MeaN'lg 

file-spec,... Horizontal ellipsis indicates that additional parameters, values, or 
information can be entered or supplied 

[logical-name) Square brackets indicate that the enclosed item is optional 

quotation mark Used to refer to the •double quote•(") 

aposuophe Used to refer to the •single quote• (') 

Other conventions used in this document are described in the Digital VAX/VMS 
manuals referred to in the previous section, particularly lhe VAX/VMS Run-nm. 
Ltbrary Routines Refmmce Manual. 

Conventions used In this dOeument Ix 
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Applelalk overview 
The AppleTalk necwork archireawe conforms to the Open Syscems Inrerconneaion 
(050 model of me International Standards Orpnization QSO) by deflning a series 
of layered protocols ttw manage network operations. 1be AppleTalk archirecture 
suppons the inrerconneaion of multiple necworks via direct intemetWork 
conneaion or lorig-distance communication links. 

The layeied AppleTalk protoCOls correspond to me ISO/OSI model u illustrated in 
Figure 1-1. Iteim shaded in pay represent AppleTalk ptacocols not cuneruly 
implemented ift AppleTalk for VMS. 

2 Chapter 1: Appi.Talk en V~/VMS 



This chapter introduces principal AppleTalk concepts and briefly defines the 
function of each AppleTalk protocol. It also provides an overview of AppleTalk 
network implementation in the VAX/VMS environment. 

AppleTalk concepts 
An AppleTalk network uses standardized communication protocols which operate 
on a range of explicitly defined physical and logical entities. These entities are 
desaibed below, and will be referred to frequently throughout AppleTalk for VMS 
documentation. AppleTalk protocols are def'aned in the following section. 

Nodes and node ID 

A aode is a single addressable entity conneaed to an AppleTalk network. A node 
on a physical AppleTalk network may be a computer, such u a Macintosh111 U, or a 
peripheral device, such as a LaserWrite,.e. 

Each node is identified by a network device ID number, also called the aocle D>. ID 
assignment is performed dynamically at the time of connection to the network, and 
network protocols verify the uniqueness of the assigned address. In this way nodes 
may be moved between networks without the risk of producina ID confUCll. 

Sockets 

Sockets are logical entities within nodes. Sockets enable network addressin9 to be 
extended beyond node ID to specify individual processes, or IOCkel c:llam. Socket 
numbers are classified as statfUlly or tlyurnu:ally assiped. Static soc:kell support 
AppleTalk core protocols and ocher protocol developmenL Dynamic soclcet 
assignment takes place durin9 network operation, as AppleTalk protocols provide 
unique identifiers by which to address socJcet clients. 

A socket's node ID together with its socket number constitute the unique AppleTalk 
aclclress of lhat socket 

lntemets 

AppleTalk supports the interconnection of multiple AppleTalk networks inlo an 
lateraet. A network number is assianed to each connecred network for 
addressina purposes. The complete latemet aclclreu of a socket consists of its 
node ID, socket number, and the ID number of the network to which the node ii 
comieaed. 

AppleTalk bltdgel 

1be linking of an A.ppleTallc network to one or moie additional networks ii 
accomplished ~ the use ol a brlclae. A bridge device has multiple pona and ii 
capable of execudn1 loaical lntemet routina opendona. Bridge-resident routin8 
pro1ocols are sublets or ~ral of cbe AppleTallc layered potoeoll. and ped'orm 
data link functions on bridae pons. message roudn& management, address 
maintenance, and other funaions detailed in AppleTalk prorocol documencadon. 
(See lnslM AJJIJ•Ttllll.) 

AppleTalk overview 3 



The following bridge configurations are suppofted: 

Local bltdge: A local bridae is used for the dilect inr.erconnection of two or more 
networks in doee proximity. 

Hal bridge: Whese remote netw0rks are interconnected via long-distance links (suc:h 
a.s modems), eac:h network is connected to an AppleTalk bridge, whic:h in tum is 
conneaed to the datacr.>m link. Thus the bridae at eac:h end is said to serve as a 
•half bridge.• 

lackbone brtdge: A badcbone bridge may haw one or mote pons connected as a 
loc:al or half bridge, but it will alao be c:onoeaed to a backbone netWOrk of bridges, 
serving in effect to link multiple inremets. 

Figure 1·2 
AppleTalk brldQ9 Conftg&.fatloN 

loutlnQ tables 

A roadq .... ii ftllide!ll ln each AppleTallc bridae (which ii why the bridle ii 
sometimes relllred to u ua latenlel router). 1be fOWina table _,,. u a map of 
the internet. apedfytna the padl and ctilwlce between tbe aurent bridee and · 
brid.- of ccber ne&Worka, u wl1 u · tbe active scau ol each bfid&e. 

Zones 
A zoae is an atbicnrily deftned poupina of Appleralk DID'Olb, wbicb may be uaed 
in addressing a subset of the tou1 in&emeL Zonel ladliwe the depaianemal 
grouping of usen. 

4 Chapter 1: AppleTalk on V~/VMS 
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AppleTalk protocols 
As illustrated in Fiaure 1-1, the AppleTalk protocols implemented in AppleTalk for 
VMS correspond to the following layers of the lSO/OSl model: 

Cl data link control 

Cl network control 

Cl transport control 

CJ session control 

Higher-level AppleTalk protocols exist for functions and applications beyond these 
layers, but they are not at this time implemented in AppleTalk for VMS. 

The AppleTalk protocols are defined below. 

AppleTalk Unk Access Protocol <ALAP> 

Al.AP manages AppleTalk data link control functions for devices using the physical 
AppleTalk Personal Network cabling scheme. The primary functions of AlAP are to 
control network bus access, to manage data encapsulation into frames and control 
frame transmission/reception, and to provide device identification and network 
addressing mechanisms. Corresponding link access protocols can be used in place 
of Al.AP in other AppleTalk network environments, such as Ethernet Such link 
access protocols will provide functions similar to those of Al.AP for their respective 
environments. 

Datagram DeDvery Protocol <DDP> 

DDP defines internet addresses through socket and network 10 assignment, and 
delivers data between individual sockets aaoss an AppleTalk internet Dar.I packets 
routed by DDP are called datavams. ODP determines the destination address of 
datagrams and builds the appropriate address headers onto data packets, to enable 
routing through internet bridges as required. 

Routing Tobie Maintenance Protocol <RTMP> 

RTMP provides the logic required by bridaes to route dataarams throu&h bridge 
ports toward destination networks. Tbe key element used to accomplish this is the 
routing table resident in each bridae. RTMP dynamically mainwns routina tables to 
reflect changes in inlemet topoaraphy and periodically updates all table enuies. 

Name Binding Pl'olocol (NIP) 

NBP enables AppleTalk protocols to understand user-defined zones and device 
names, by providina and mainllinina uanslation tables that map these names to 
correspondina socket addresses. 

Appf9Tolk overview 5 
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AppleTalk Transactton Protoc:OI <ATP> 

An AppleTalk tnmucdon takes place when a client or one socket transmits to 
another socket a request for which some response is apeaed. (Generally a status 
repon or acknowledament or the requested function is returned.) ATP manaps this 
transaction in a way that binds the request and response toaether to ensure the 
reliable exchange of tequest/response pairs. 

Zone Information Protoc:OI CZIP> 
ZIP supports the AppleTalk zone rearure duouah network number-to-zone name 
mapping. Zone Information Tables are implemented in all internet bridges and 
maintained by ZIP services. 

Printer Accea Protoc:ol <PAP> 
PAP is a session-level protocol intended for use between workstadons and print 
serven. PAP is a connection-oriented protocol that handles connection tetup, 
maintenance, and teardown in addidon to data transfer. 

Echo Protoc:OI <EP> 
EP is implemented as an echoer process at a panicular AppleTalk address. It can be 
used by a DDP client to der.ermine if the desipated address Is acceuible over the 
interneL 1be echoer process ii also useful to developen in c:lelennilUna die lime 
required for a. packet to reach ics descinadon. 

AppleTalk for VMS 
The implementation of AppleTalk in the VAX/VMS envitoameat it ac:bieftd Uliq 
the protocoll of an AppleTalk inremet. Within ddl inremet, die VAX comparer 
represents a Tinual AppleTalk networ .. coMeCled via an intemerwork bricfae. 
The virtual network within the VAX ii composed of VMS proceue1, each of which 
represencs a network node. Three priftcipal architectural c:omponen11 aupporc this 
desip: 

o The virtual AppleTalk nerwodc resident in VMS is manaaed by the Vlrblal 
AppleTalk Driver, to whlcb VMS poce1111 can connea to pin 1C1C1111 to 
network services. · 

o 1be Protocol Sappon .....,, provides VMS proc11aes with an 1nrerface to 
AppleTalk necwort func:danl. 

o 1be AppleTalk for VMS 8rltlae Proceu 11 die IOaical equivalent of an AppleTalk 
internet bridle clnk:e. Tbe Bridae Procell manaaes inlemel'Wolk roulin& of 
datqrama. 

To any AppleTalk network cowered to the VMS boll, the VMS Bridge Procell 
appears u an AppleTalk bridge. Each boat proces1 connected to die vinua1 
·netWork-includifta the Bridae P100111 is ueated u an AppleTalk node Csee flause 
1·3). 

6 Chapt.r 1: AppleTOlk on VAX/VMS 
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Nonbridge processes are normally connected only to the virtual network. Bridge 
processes may be connected to both external physical networks and to the internal 
virtual network. There can be multiple bridge processes and virtual networks, it 
desired (possibly uselul in a duster environment). 

The key concepcual elements or AppleTalk for VMS are: 

CJ a VMS proceu ii mapped a.s an AppleTalk node 
CJ the bridge is such a process/node 

CJ AppleTalk network services are available to VMS processes a.s individually 
callable Protocol Library routines 

CJ the virtual network is indistinguishable from a ieal network a.s far u the aaac:hed 
processes are concerned 

Figure 1·3 
lmplementa11on of AppleTOlk on V~ 
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11te Viltual AppleTalk Driver is a sof'c:ware-only driver. It hu no usodated physical 
device. Such drivers are known u """°"dftlfu or "'"""' ~ drivers. A vtrtual 
device driver acts u the 110 transfer aaent fot communicadon between proc:essa. 
The Virtual AppleTalk Driver provides a conttolled and sync:hrcnized method fot 
processes to exc:hanae data. 

Virtual Unk Access Protocol (VLAP) 
In the AppleTalk for VMS system. processes use the Virtual AppleTalk Driver to 
exchange AppleTalk packets. The Virtual AppleTalk Driver employs a VlrlDal UDk 
Access Protocol 1be VI.AP essentially proVides the same basic setYice u the 
AppleTalk Link Access Protocol CALAP>. which is to provide "best efl'ott• delivery of 
packets between nodes. 1be Al.AP manaaes the encapsulation and decapsulltion of 
data in an IJ.AP frame and the tranam.ilSion ·and reception of packets on the bus. 
IJkewise, the VI.AP manages the encapsuladon and decapsulltion ol data in a VJ.AP 
frame and the transmission and reception of packets l#llll#n flodG on ta l1'fflUll 
bu.I. 

IJke /J.AP, VLAP is also responsible for arbitratJna access to the virtual bus and 
provides equal access for all nodes. Whereu the Al.AP uses an access method 
termed Carrier Sense, MultJple Access with Collision Avoidance (CSMA/CA), the 
VI.AP uses the VMS 110 architecture and operatina system process twe/priority 
mechanism to perfonn necwotk acceu arbitration. 

Dynamic node establishment 
The VI.AP provides the additional service of dynamic node establishment. 'lbrouah 
the VI.AP, processes may request that &hey be connected and eatablished as a node 
on the virtu21 bus. When a process is connected to the Yinull bus, the VI.AP aeates 
and establishes a link between the process and the virlUal AppleTalk network u well 
u assigning a node ID. By creating a new link, each process (node) is provided with 
its own access path to the virtual bus; this link is analogous to the hardwife 
connection in an AppleTalk necwotk runnin& Al.AP. M with Al.AP. the VI.AP mes a 
dynamic node usipment scheme. 

Every VAX/VMS driver defines a unit conuol block (UCB) for each device unit it 
supports. Normally, one simply deiinu and scalically aeates a aepan.re UCB for 
each unil 1be Virtual AppleTalk Dmer maps each vinual link u a teparare unit 
(with its UCB). It is not pnclical to define the UCBs stalically because we are 
dealing with a dynamic:ally c:hanafna number or vinual links. VMS •device unit 
dOftina• makes 11 pouible to aeare IDd delete units on demand. 

To make use of dlll feature, the Virtual AppleTalk Driver def1net a template UCB. 
When a client plOClll ... I SYS$ASSIGN system setvice to. drWer with. 
remplare UCB, VMS dooes the UCB. When a UCB ii cloned. It 1ppa11 u a new 
device unit to VMS. A device unit corresponds to a node in the AppleTalk for VMS 
knplementation. 1be Vinual AppleTalk Driver ueats each UCB u a node with a · 
node IO equal to the unit number 111iped to the UCB by VMS. 11le UCB or node ii 
removed from the system when all channels have deassigned from It. 

10 Chapter 2: The vtrtuat AppleTalk Drlv• (VN:) c, 
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Addressing 
M mentioned in the previous section, each node on a virtual AppleTalk network has 
a node address or ID assigned by the VI.AP. The node ID is actually the unit 
number of the UCB that defines the node on the virtual network. It uniquely 
identifies a node on the local network and is used to determine the source and 
destination of VI.AP packets. 

The VI.AP delivers packets directly to a node on the local virtual network by 
matching the destination node address to a unit number. >J with Al.AP, the address 
255 ($FF) has special signifia.nce, and node 0 is not allowed and will aenerite an 
error. Packets with a destination address of 255 ($FF) are delivered to all nodes 
on the virtual network. This permits broada.stina to all nodes on the virtual 
AppleTaJk network. 

Performing VLAP communication 
A process prepares for VI.AP communication by calling the ATX$ INIT PORT and 
ATK$0PEN_PORT routines in the AppleTalk Protocol Ubrary. ~ roUdnes 
establish communication with the vinual AppleTalk network by issuina a $ASSIGN 
system call, which requests a system-assigned channel number from VAX/VMS. 1be 
routine specifies the pseudodevice of the Virtual AppleTalk Driver (VN:) in the 
assignment. VMS proceeds to done a copy of the Virtual AppleTalk Driver's 
template UCB. The UCB is allocated from the operating system's nonpaaed pool. If 
the assignment is successful, the system returns a channel number to the client 
process for use in subsequent VI.AP I/O requests. 

Once the ATKSOPEN PORT routine has obtained a channel number (established 
itself as a node), it uses the VAX/VMS $GETDVI system service to determine its 
node address. The node address is the unit number of the cloned device unit 

The AppleTalk Protocol Library supports AppleTalk communication by using the 
VMS QIO system service with a function code of either IO$_REAI>VBLK or 
I0$_WRITEVBLK. If the 1/0 request is an I0$_WRITEVBLK, the driver completes 
the write request with success whether or not the destination node actually receives 
the packet 

Broadcast messages and those sent to a node with no receive pendina are buffered 
in system dynamic memory for up to 2 seconds. If a receive is issued within the 2-
second message lifetime, the messaae is copied to the reader's buffer and the 
messaae is deleted from pool. 

The buffered S)'llelD dynamic memory is charaed to the writer's buffered I/O byte 
count quoca. Each wrire uses 605 byces of sysrem dynamic memory. When the write 
completes, either wbeft the addressee issues a read or the messaae lifetime expires, 
the system dynamic memory is freed and the writer's buffered 1/0 byte count quota 
is aedited. 

A process an remove itself as a node from the virtual network by issuinl a 
SDASSGN system service on the corresponding channel assianed to the VN: driver. 
The deassign completely removes the node associated with the channel Crom the 
virtual network. It also causes VMS to delete the doned UCB. 

Performing VW comrrunk:atlon 11 



Loading the Driver 
The Virtual AppleTalk Driver (VN:) will normally be loaded during system startup. 
However, it can be loaded any time aft.er system startup. It cannot be reloaded. 

To load the Virtual AppleTalk Driver, Nn the System Generation Utility (SYSGEN) 
from the system manager's account or from an account having Change·Mode-to­
Kernel privilege using the following command: 

$ RUN SYS$SYSTEM:SYSGEN 

SYSGEN responds with a prompt and waits (or further inpul: 

SYS GEN> 

The VA.'IVVMS Utll"'es Re/ermc• Monual describes the full set of SYSGEN 
commands. To load the VN: driver, use the CONNECT command u follows: 

SYSGEN> CONNECT VNO/NOADAPTER/DR?VEIUfAME•VNDRIVSR 

The CONNECT command loads the Virtual AppleTalk Driver, If It is not already 
loaded, and aeates the control blocks in the 110 data bue needed to desaibe the 
VN: device. The /NOADAPTER qualir.er is required for driven usociated wirh 
software devices. The /DRIVEIUfAME qualirler is opclonal. If this qualifier ii omitted. 
CONNECT concatenates the fust two charaaers ol the device code with 9DIUVER•; 
for example, VNDRIVER. 

12 Chapter 2: The vtrtuot AppleTolk Or1ver (VN:) 
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Protocol Ubrary routines 
1be AppleTalk for VMS Protocol Support Library (or simply the Protocol Library) 
provides pro.,.ammen wich a coordinaced set ol procedures for accasina 
AppleTalk services under VAX/VMS. To the utent prac::rical. the library procedures 
mirror che func:tlonality of che hiah·leftl (Pucal) calls proyided by the Macintosh 
AppleTalk Manapr. 

The Protocol Ubrary provides a common Nn-dme environment for applications 
because its procedures follow the VAX Modular Propammina Standard. The 
advantage of a common run-time environment is chat any proaram written in 
MACRO, BUSS, or anocher supporced hiah·level Janauaae can call any procedure in 
che Protocol Library. 

Protocol Library procedures are written laraely in lhe C lanauaae. ustna lhe VAX 
Procedure Callina and Condition Handlin& Standard u described in the 
Introduction IO VAX"VMS S,stna ~ .... 'Ibey may aeneraUy be~ in 
conjunction wich VAX/VMS system services, which aie also callable procedures (see 
the VA.\'l'VMS S)'ltna SmJlces R•/mmt:• Momual ). 

Organization of the Protocol Ubrary 
1be role of the Protocol IJbrary is to provide the functions needed for a process 
running under VMS to act u a node on an AppleTalk nerwork, independendy ol the 
data link in use. The following data link devices (ports) aie supponed: 

o VI.AP: virtual AppleTalk on VMS, DDP-addressable 

o EI.AP: backbone Echemet using Digital conuollen CDEUNA, DEQNA, DELUA), 
not DDP-addressable 

·c AHL.AP: asynchronoua half bridae (Hayes lnterBridp-compatible), usina 1he 
VMS terminal driver. This protocol is subjea to change, and its use in die 
current implementation does not iepresent an endorsement by AppleComputer, 
Inc. 

o DI.AP: DECnet logical link between bridps 

The connec:tlon to a particular data link device is handled by a modular object 
called a port drl•u as deraned in 1he AppleTalk architeaure doaunent. IJlllM 
App1-Talll. The port driver is anaioaaua to a device driver at 1he data Unk le'llel. It 
isolares the layers above it from 1he tpedfic:s ol the link device and its aeldrelliq. 
The port driverl far tbe AppleTalk for VMS Protocol Library aie completely 
isolated in sepan111 lhareable imaaea. 'Ibis makes it pouible for developers to write 
their own port dmerl wilhout rellnldna 1he main library. It also allows painleu · 
adjustments to low-left! pror.ocols 

14 Chapter 3: The AppleTalk for VMS Protoeol SUpport Lbary 
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Figure 3·1 
OrganlZatton of Protocol Ubrary 

The AppleTalk for VMS Protocol Suppon Library is descnbed in areater detail, and 
each library routine is explicidy dermect. in the companion document tilled 
AppleTallt for VJVS Protocol Support Llbrrlry R1/~1 M•nlllll. 
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This chapter describes the AppleTalk ror VMS llrldae Pl'oCeU. 1be Bndae Process 
provides all the services of an AppleTalk bridae ot internecwork router, indudina an 
internet routina aaent. a routina table .maintenance procen, a Name Bindina 
Protocol directed broadcast handler, and a zone inf'ormation manager. 

Conceptual description 
Conceptually, the bridae is a VMS process chat provides the services or a real 
AppieTalk bridge device. The Bridae Process ac:rs u the daraanm routin1 aaent for 
internet datagrams between networks, includina the vinual (VI.AP) network. To do 
this, it has an aaent that maintains a rou11n1 table accorcUn1 to RTMP. ll also 
handles direaed broadcast NBP lookups resultin1 ftom specified zone lookup 
requests. Finally, it participates in the mainrenance and use of zone names 
according to ZIP. In other words, the Bridae Process is a •rea1• AppleTalk bridae in 
every sense. 

AppleTalk dermes three types or bridges that may be used to build an intemet Csee 
Chapter 1). They are called local bridaes. half bridaes, and backbone bridges. 1be 
Bridge Process destan is aeneral enough to allow support ror all types of bridae 
connections. In ract. a single Bridge Process may have multiple network 
connections, each uaing any one or the deraned bridae type connections. 

This is made possible by the port orientation of AppleTalk Protocol Ubrary 1/0 
routines. Each connect.ion to a network is kept in the contUt of a port. u dertned in 
the Apple RTMP documentation. Incoming packets are taged with the ID of the 
port on which they arrived; no other information is needed. 1be port drivers are 
implemented as separate shareable imaaes which are activated by the Bridae 
Process (via Protocol Ubrary calls) as needed. 

1be routing decision is based solely on the desdnation network number in the DDP 
header, and on the routina table tbat contains the physical addresaina needed to aet 
the packet to the next router or the destination. Physical addreslina is kept separate 
from the program code so that various types of physical layers can be 
accommodated. 

Routing tables 
Jloudq tables are the principal data suuc:&ures needed for inwnet fOUdna. They 
are dynamically c:hanainl mape of tbe internet. In AppleTalk, bridges manaae and 
consult routina tables co allow them co determine how to forward a daraanm. 
Routing tabla ae manaaed Uling the Routina Table Main1enance Protocol (JtTMP). 
In the AppieTalk far VMS 1J1te1D. roudng table manaaement is handled by Bridae 
Proc:eares. 
To minimize name lookup broadcut conaesdon. and to suppon the lopcal division 
of networb into JeCS, AppleTalk det1nes die concept of zoaes. A zone ii an ubivuy 
colledion of networks in die inlemet, which defines die boundaries within which 
names mun be unique. Each nerwork belonp to one and only one zone. Zone-to­
netwotk mappina is performed in bridaa Ulin9 a Zone Information Table czm. 
Bridges manaae die zrr using the Zone Information Protocol (ZIP). 

l8 Chapter 4: 'The AppleTdlc for VMS Bridge Proc .. 
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ZIP is intimately dependent upon the routina table information maintained by the 
RTMP handler. Information about chan1es in the table must be realized by both the 
RTMP and ZIP agents. 1be routin1 table should also be suuaured for fast lookup so 
that the routing of dataanms is not delayed by 1 time-consuminl table lookup. 
Lastly, the tables must be confiaured to allow for mappina from network number to 
zone name and from zone name to the list of netWOrks in the zone. 

Internet routing 
The primary purpose or an AppleTalk bridge is to sene u a dataaram forwardina 
a1ent between networks in an interneL Nodes on a netWork send packets destined for 
a socket on another network to a bridge on the local network. 1'he Bridae Proceu 
examines the destination addn!ss of the packet and usea ill roudna tables to forward 
the packet through the internet for evenNal deliYery to ill destination node. 

In the AppleTalk for VMS system, the intemet routina agent is established by calling 
the ATKSINIT_ATALK Protocol Library routine with the addn!ss of the intemet 
routing agent process. Specifying the routin1 agent araument causes the callina 
process to be initialized u a full internet routin1 aaenL 1be routin1 process is called 
to route packets whose destination. address is not a directly conneCled network. 1be 
intemet routing agent uses the routina table to find a path to the packet's next 
immediate destination. 

Broadcast request handler 
M mentioned in a previoua section, AppleTalk deranes the concept of zones to 
minimize name lookup broadcast congestion in the interneL If NBP sent a directed 
broadcast to every network in the internet, considerable uaflic would be generated. 
On AppleTalk, zones are formed to resUict NBP name lookups to the nodes in a 
zone. Since bridge processes are responsible for establishina and maintaining the 
mapping of network numben to zone names, the bridae processes must panidpate 
in the name lookup protocol 

In the AppleTalk for VMS system, the Bridge Process partidpates in internet NBP 
name lookups through the use of an NBP brmdcast request handler. 1bis handler ii 
established when the Bridge Process initializes die Protocol Library. 1be Bridae 
Process ·puses the address of the broadcast request handler to die 
ATK$INIT_ATALK routine. The Protocol IJbr&Jy calla this rouline wbenner I 
broadc:a.st requesc paclcet ii received. 

The NBP broadcuc request handler converu the incoming NBP broadc:ut request 
packets (BrRq aequelfl) inlo r.one-wide broadcuts of lookup requesta (LkUp 
requests). It does 10 by aeuchlna die ZIT for a zone name match with the r.one 
name in the BrRq request packet. It traverses the routina table e.nUiea extending 
from the zrr queue entry with the matchi.na zone name to obcaift the lilt of all die 
networks in the desired zone. It then uses DDP to send a direcred btoaclcut LkUp 
request to each network in the zone. 1be packet II broadcast on any cUrecdy 
connected networks and sent to die next bridge field in die roudna table enuy for 
any network not direcdy co.nnec:ted to the bridae. 
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Bridge ports 
The Bridge Process U1eS the bridae port concept definecl by AppleTalk co allow ror 
multiple nerwork connections. A brlclae port is definecl u a hardware port 
extendina from a bridp device, widl a unique physic:al address on lhe 
communication line or nerwork to which il is connecred. In the cue of the 
AppleTalk for VMS Bridge Process, the bridge port is defined simply u a port ID 
usigned and managed by the AppleTalk for VMS Protocol Library. for each bridge 
port, the Bridge Process requests the Protocol Libruy lO allocate and usign a port 
ID. In the AppleTalk for VMS system, the Bridae Process can have any number of 
bridge ports and il uses the port ID co identify each. 

When the Bridp Process Sllrts up, it scans I pol't descriptor 8Je and opens the 
listed bridae ports. Cwreruly, this file is defmed u a list of port dacripcor lines 
containing the pon name, port driver name, che zone name, and a port informadon 
•Uina· 
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