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This article describes Apple's OSI products. At the |lower end of the CSI
protocol stack, Apple offers MacX25 and OSI Connection for Mcintosh, which
provi de OSI connections for the Macintosh. At the top end of the stack the
of fering consists of MacODA and MacX. 400.
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Key Features and Benefits: Apple's first OSI product was MacX25 (see Figure 1),
first shipped in 1990. MacX25 provi des WAN connectivity to other X 25 systens.
MacX25 has recei ved pernission of attachment with the Telenet, GEIS, and Tymmet
networks in the United States. This allows MacX25 to connect directly to these
net wor ks. The MacX25 Tool is inplemented as a connection tool for the Macintosh
Conmuni cati ons Tool box. Any application that uses the Maci nt osh Comruni cati ons
Tool box to comuni cate on the network is conpatible with the MacX25 Tool
MacX. 25 sessions can be distributed across any Appl eTal k network which all ows
several users to share one MacX25 server. MacPAD is a Packet Assenbl er

Di sassenbl er (PAD) for Macintosh conputers. The PAD accepts a stream of
characters froma source, such as a Macintosh, and assenbles theminto X 25
format data packets for dispatch to the host system over a packet sw tched data
network (PSDN). The PAD al so recei ves packets over the PSDN, disassenbles the
packets, and sends themout to devices (the sane Macintosh in the exanple here)
as a stream of characters. This assenbly, transm ssion, and di sassenbly process
is conpletely transparent to the users. The MacX25 server requires a NuBus
capabl e Macintosh with a hard drive, 2MB of RAM for System 6.0.7 or 4MB of RAM
for System7 (or later), and a Serial NB card with appropriate connectors
(RS-232-C or V.35 cable).
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Figure 1 - MacX25

MacX25 1.1 Updat e:
This version of MacX25 offers the follow ng i nprovenents over its predecessors:

e Support for the Mcintosh Quadra family of conputers

e System 7 and 6.0.7 conpatibility

e Line Monitoring application allows adnmnistrators to examne activity at both
HDLC frame and PLP (packet) |evels

e More virtual circuits (in the same anobunt of menory)

* Coexistence with SNAsps 1.1

* 4/16 MB Token Ring NB Card support

MacX. 400

Key Features and Benefits:

X. 400 is the OSI standard for mail and messaging services. It is based on the
CSl seven layer nodel and is a store and forward technol ogy that is used by many
public service providers and private institutions (see Figure 2). X 400 can run
on either OSI or TCP/IP transports and is part of the U S. GOSIP. Apple's goa
with MacX 400 is to integrate the Macintosh into the global X 400 Message
Handl i ng System (MHS). The MHS can be viewed as a worl dwi de network of Message
Transfer Agents (MIA) and User Agents (UA). An MITA is a routing node in the

gl obal network; it works in a "store & forward" fashion. User Agents are end
user applications. MacX. 400 is an MIA runni ng under the Mac OS. MacX 400 can

i nterconnect with nulti vendor MIAs via X. 25 or Ethernet. The goal was to open
up this offering to third party devel opers. As a result, MacX 400 was desi gned
as a devel opnent platform providing an APl on top of which Gateways, as well as
UAs can be devel oped.
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Figure 2 - MacX. 400

MacX. 400 is easy to install and configure Iike nbst Macintosh products, but

unli ke nost existing MIAs. |In addition, it does not require a dedicated nachine
which is quite inportant for snmall businesses. The ease of use of the APl has
been enphasi zed so devel opers do not have to be X 400 experts. MacX. 400 can
convey one or nore enclosures (body parts) within each message. All body parts
defined in the 1984 recomendati on are supported as well as ODA docunents and
Maci nt osh files.

The MacX. 400 server permts any Macintosh user on a connected network to access
public X 400 nessage services via the MacX 400 server. Public X 400 nessage
services are currently available from M, Sprint, and AT&T in the U S. Public
X. 400 nessage services are accessed using an X. 25 line. In |ocal area network
(LAN) environments a MacX 400 server configured with the X 400 Gateway software
can be used to access a private X 400 backbone inside a corporation using the

Et hernet protocol stack. In this configuration, a user on a LAN can send nail to
users on other LANs via the server. The MacX. 400 server requires a NuBus capabl e
Maci ntosh with a hard disk, at |east 8 negabytes of RAM and System 7 or |ater
In addition, either a Serial NB or Ethernet NBis required for X 25 or |EEE
802. 3 connection respectively.

MacX. 400 Programmer's Kit

The non dedi cated server capabilities designed into MacX 400 allow a single
Maci nt osh conputer to run the MacX 400 server, X 400 gateway, and E-nmil server
concurrently. The MacX. 400 server is available from Apple. Devel opers have a
variety of tools and options avail able. The MacX 400 Programrer's Kit works in
conjunction with the MacX 400 server and presents the hooks necessary for

devel opers to build X 400 applications. The MacX. 400 Programmer's Kit includes
the MacX. 400 APl software and the progranmer's guide. The MacX 400 APl software
| ets the devel oper easily gain access to the X 400 network. The progranmer's
gui de hel ps devel opers to create efficient and reliable software. The MacX. 400
Gat eway APl works with the MacX 400 server and is used to create custom gateways
to existing E-nail server systens. In this environnent, the mail users can have
client E-mail software running on their conputers that links to an E-nai

server. The E-nmail server then reaches the MacX 400 server using an X. 400 to
E-mail Gateway. E-mmil gateways will be available fromthird parties.

The MacX. 400 Sinple Mail APl (SMAPI) provides devel opers with easy access to
commonly used X 400 data structures. The SMAPI can be thought of as a
conmbi nation of three different APIs.

» Message APlI: to build and parse X 400 nessages.

» Transfer API: submit nessages to the MIA and retrieve nessages fromthe MIA
e Mil box APlI: submit nessages to the nail box and retrieve nessages fromthe
mai | box. The Mil box Server APl al so presents a set of nmail box admi nistration
primtives.



X. 400 Gateway Market

Many vendors provide X 400 products today. The X 400 narket can be divided in
two main segnments: X 400 Protocol LAN Interconnect Market and X. 400 Protoco
Host Systens |Interconnect Market. Apple's conpetitors in the X 400 Protocol LAN
I nterconnect Market can be divided in tw categories, those that support the
Maci nt osh and those that do not:

Supporting Maci ntosh conputers:

* OpenServer400 is a PC based X. 400 MIA; Maci ntosh supported as M crosoft Mai
clients only.

e Mcrosoft MIA is PC based. Supports X. 25 only (not Ethernet); Macintosh
supported as Mcrosoft Mail clients only.

e« ISOCOR is a new player in this field. Its product, |SOPLEX400, is an CEMd
versi on of Retix OpenServer400; does not currently support the Macintosh. | SOCOR
plans to add MacX. 400 to its product |ine.

Not supporting Maci ntosh conputers:

* Hewl ett Packard's X. 400/9000 is an X. 400 MIA that runs on an HP 9000 under
HP- UX working with gateways to send mail to HP desk. This product has been
identified by customers as the best X 400 product on the nmarket; it also
supports 1988 X 400.

e SunLink MHS is an X 400 MIA, plus a gateway to send nail to Sun workstations.

The key players in the X 400 Protocol Host Systens I|nterconnect Market are
as follows:

* IBMs PROFS to X 400 Connection is an X. 400 MIA, as well as a gateway between
PROFS and t he X 400 environnent.

e« IBMs DISOSS to X. 400 Connection is an X 400 MIA, plus a gateway between

DI SOSS and X. 400.

« DECs MRX is an X 400 Gateway between the DEC Message Router and X 400

envi ronnent s.

* Note that HP also offers X 400 inplenentation on its HP800/ 900 conputers.

In 1990, the total North Anerican el ectronic nail gateway narket was worth
$165.2 mllion. This is expected to reach a market value of $732.9 mllion in
1995. The X. 400 segnent is the fastest growi ng portion of this, $80 mllion
dollars in 1990, and expected to grow to $521 nillion by 1995. The X 400
gateways for LAN based systens represented 10% of the market in 1990 ($7.9
mllion), but is expected to growto nore than 50% of the X 400 gateway narket
by 1995 ($281 million, roughly 40% of total gateway narket). Source: |1DC "North
Anerican Proprietary and X 400 Electronic Mail Gateway Market Revi ew and
Forecast, 1990-1995." July 1991

From t hese nunbers, one can draw t hree concl usi ons:

e X. 400 has entered a real deploynent phase (market share in 1990 was 50%
roughly equivalent to the proprietary segnent).

* X. 400 mar ket becom ng predom nant (70% of the total gateway market in 1995).
* X. 400 Protocol LAN Systenms Interconnect is the fastest grow ng segment (the



LAN nessagi ng market is the nost diffuse segnent and therefore the nost needy of
gat eway technol ogy).

Apple is conmitted to international standards |ike Open Docunent Architecture
(ODA) that enrich the user experience in a nulti vendor environnent. ODA is the
i nternational standard for interchange of conpound docunents. ODA allows the
exchange of conpound docunents (styled text, raster graphics, vector graphics)
bet ween different applications and across different platforns. ODA preserves the
| ayout of docunments as well as their |ogical structure. Docunment |ayout
attributes (fonts, sizes, styles) are preserved within the ODA exchange.
Docurment |l ogical attributes (hierarchical structure of the docunent such as
chapters and paragraphs) are preserved within the ODA exchange. Headers,
footers, and footnote attributes are supported by the ODA standard. This
includes the ability to translate a variety of graphic formats and to preserve
advanced design features such as nultiple columm designs (see Figure 3). MacODA
i s supported under System 6.0.4 (or later) and System 7 (or later).
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Figure 3 - MacODA

MacODA al | ows XTND conpati bl e applications to read and create ODA docunents.
Ceneral formatting attributes are retained: headers, footers, footnotes,

mul ti ple columms, and graphics. Al so tabulations, first, left, and right

i ndentation attributes are retained. The followi ng fonts are supported:

Hel vetica, Tines, Courier. Oher fonts default to Tines. Al type sizes are
supported. Text styles are supported: plain, bold, italic, strike through
under|ine, double underline, superscript, and subscript. MacODA supports the | SO
8613 (ODA), 1SO 6937 character set, T.4 and T.6 (CCITT raster graphics), and CGM
(1 SO vector graphics). MacODA conforns to the European Wrkshop for Open Systens
(EWDS) Q112 profile. ODA profiles are sets of inplenmentation options chosen from
the | SO 8613 base standard.

There are three profile |evels:

 Level 1: text only



* Level 2: text and graphics, word processing |evel
 Level 3: text and graphics, desktop publishing |evel

MacODA i nmpl enents Ql12, therefore it is a |level 2 ODA product. Mst other ODA
products on the market inplenent that same QL12 profile. The ODAC Tool kit

i mpl enents the FOD 26 profile, a level 2 profile. The prinmary difference between
QL12 and FOD 26 is that FOD 26 adds support for double byte characters (such as
Kanji). QlL12 supports only European characters.

The foll owi ng applications conpatible with XTND and MacODA:

* Beagl eWorks
e ClarisWrks

» Great Wrks

e MacWite I

* Nisus Conpact
e Ragtine 3
 WordPerfect

Devel opers can |icense MacODA from Apple and bundle it with their applications
MacX. 400 supports the ODA body part type. This way, E-mail encl osures that
contai n ODA docunents can be transferred intact, which allows users running
MacX. 400 to transfer ODA docunents in the X 400 mail environnent.

The ODA Consortium consi st of:

« IBM

 DEC

e Uni sys

e Bull

* Si enmens/ N xdor f
e ICL/Fujitsu

OSlI Connection for Macintosh

OGSl Connection for Macintosh (fornerly nanmed MacOSI Transport when it was
announced in March 1992) is Apple's OSI transport platformfor users and

devel opers who want to extend the reach of their Macintosh applications to CSl
environnents. OSI Connection for Macintosh supports both the industry standard
XTIl interface and a Macintosh CIB interface. OSI applications required by U S
GOSI P 2.0 include X. 400, FTAM and VT (Virtual Terminal). OSI Connection for
Maci nt osh supports built-in Ethernet on Maci ntosh Quadra CPUs. OSI Connection
for Macintosh includes layers 1 through 4 of the OSI nodel. Two OSI transport
protocol suites are supported:

« LAN: |SO TP4 (CLNP/802. 2/ Et her net)
« WAN: [SO TPO (X. 25)

For X. 25 connectivity, OSI Connection for Macintosh has to be used with the
MacX25 product. On an | EEE 802. 3 Et hernet backbone one of the foll owi ng nust be

used:

e Built in Ethernet port on a Mcintosh Quadra



* Appl e Ethernet
e Appl e Ethernet

NB Card
LC Card

Software |l ayers 2 and 3 are downl oaded to the interface cards. Token Ring (IEEE
802.5) support is being considered for those custonmers who want OSI on a Token
Ri ng network (see Figure 4).
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Figure 4 - OSI Connection for Mcintosh

OSI Connection for
(ES-1S) protocol

Maci nt osh supports the End Systemto Internedi ate System
ES-1Sis a routing protocol defined by 1SO to support the

transfer of OSI packets between OSI End Systens (ES) via an Internedi ate System
(1'S). MacX. 400 functions as an OSI ES as do MIAs from other vendors. An IS is an
CSl router that supports the ES-1S protocol, such as a C sco router (see Figure
5).
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Figure 5 - OSI Connection for Macintosh Det ai
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