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Can | send Appl eTal k packets via frame relay technol ogy from AT&T or
W1 Tel ?

DI SCUSSI ON = = = = = = = = = = x = f ot o m ot o e e el

Yes, you can send Appl eTal k packets via frane relay, but you need to
consi der many factors that may adversely affect Appl eTal k performance across
franme rel ay.

First, there's no guaranteed maxi numtine delay between franes. This could
significantly affect performance/usability of sone Appl eTal k- based
services. AppleTal k services have nany tinme-dependent functions that are
hard-coded to a very |low value and nmay fail in the presence of long frane
del ay ti nes.

Second, frame relay has no recovery/re-transm ssion nechanisns to allow it
to recover fromlost franes. This forces the recovery nechanismto the

hi gher | evel services (AppleTalk in this case), which nay not be tuned for
re-transm ssions on such data links. The AppleTalk ATP TRel timer is a
perfect exanple of this problem |If a TRel packet was | ost while in
transit across the frane relay network, you'd be forced to wait at |east 30
seconds before the recovery process conpl et ed.

The third problemwith frame relay and AppleTalk is related to the second
problem but with a slightly different slant. Franme relay supports the
ability to drop packets in order to adjust the data stream for congestion
reasons. For AppleTalk, this can lead to the sane types of problens

di scussed in the | ast exanple.



Several router vendors (ACC, cisco, Coral, Network Equi pnent Technol ogi es,
Newbri dge, Proteon, 3Com and Wellfleet all currently offer AppleTal k
routing services over frane rel ay.

W' re not sure whether anyone has extensively tested AppleTal k over frane
relay.

Frame Rel ay Conpared to X 25

Frame relay is a packet-switching data |ink technol ogy which can be thought
of as a close cousin to present day X 25. Frane relay defines an
interface, or access protocol, between two data communi cati ons devices. |t
operates at |ine speeds up to 2.048 Miits/sec and can accomopdate the
bursty nature of LANtraffic without wasting |link capacity or causing
significant average del ay.

Conpared to the X. 25 protocol, frame relay is a stream ined approach to

wi de- area packet switching and provi des superior perfornmance by eliminating
the X 25's inherent overhead. Franme relay is also faster than X 25 because
it uses the fidelity and reliability of nodern digital facilities; the
access speeds of frane relay can reach 2 negabytes per second, conpared to
64, 000 bytes per second for X 25.

Defined by ANSI, franme relay is a packet-node service in which data is
organi zed into individually addressed units. As a result, it retains the
statistical multiplexing capabilities of X 25; multiple data streans can be
nmul ti pl exed over a single serial line, allowing for port-sharing. However,
frane relay elimnates nost of the other X 25 functions. Frane

acknow edgnment, automatic retransnission in case of errors, and

other X 25-1ike capabilities are handl ed by higher-layer protocols, such as
TCP/ 1P and OSI Transport Class 4, in the source and destination devices.

By essentially restricting its role to nultiplexing and routing, frane
relay is able to operate nore efficiently -- and therefore nore quickly --
t han X 25.

Frane Relay Limitations

Because it is a stripped-down protocol, frame relay has certain
limtations. |t doesn't have error handling and flow control, so frane
rel ay needs an error-free transmi ssion path, such as a digital carrier
circuit or fiber-optic span, and intelligent higher-layer protocols in the
devices at each end of the connection. Although it recognizes transm ssion
errors through a standard CRC, frane relay discards data with errors as
wel | as excess packets that result fromnetwork congestion. Frane relay

di scards these frames without notifying the sender that they need to be
retransmtted

As with X 25, frame relay allows for franes of variable length, so the
del ay that network traffic encounters will vary. Because of this, frane
relay isn't suitable for delay-sensitive traffic such as voice and
conpressed vi deo.

Anot her inmportant factor to consider is the service provider's conmitted



information rate (CIR), usually available for each virtual circuit
est abl i shed.

Frame-rel ay data communi cati ons networking services are appealing due to
their relatively | ow cost, but their burst-node transni ssion nmakes
reliability a big issue. Users are greatly concerned about the perfornance
and quality of their wi de area network (WAN) and | ocal area network (LAN)
conmuni cati ons systens. In bursty transm ssions, congestion is a crucial
concern, for the networks have the potential to beconme over-burdened if
many users on a public frame-relay network send a | ot of data at the sane
time.

Early frame-relay users, many of them custoners of W] Tel Conmunications
Systens, Inc. and other large carriers, currently operate without a | ot of
traf fic managenent control on their systens. WI Tel has approached the

i ssue conservatively, engineering its network so that users can't transmt
at speeds above a certain level unless their burst is nonentary. This
approach is considered inefficient by some, due to the slimchance that
Wl Tel's customers would all transnmit at once.

Frame Rel ay NuBus Card I nfornmation

Mul tiaccess Conputing Corp. offers a 1.544-Mops frame-relay NuBus card that
can be upgraded to SMDS. This is for users who want fast wi de-area

net wor ks now, but hesitate to upgrade to not-ready-for-prinme-tinme Swtched
Mul ti negabit Data Service. The MCC-1000F card | ets you connect to frane-
relay services expected fromthe regional Bell operating conpanies, AT&T
Co., M, Sprint USA, or other interexchange carriers.

Frane relay is a technology that |inks remote network sites by dedicated
virtual circuits, allowi ng access to nultiple sites through a single

physi cal connection. To speed transm ssion, it assenbl es network packets
i n super packets called franes, and routes them across a tel ephone network
to renpte sites. The technol ogy offers a high-speed, expandabl e WAN

envi ronnent, because it's easy to add new sites by subscribing to the sane
frame-rel ay service

Mul tiaccess will ship software with the MCC- 1000F card that provides

Appl eTal k-to-frane relay translation. Network resources, such as printers
and servers, connected to a Macintosh by frame relay will appear in the
Chooser as though they were on a local network. The MCC- 1000F al so
supports applications that use Apple's MacTCP TCP/ I P comuni cati ons stack
to access network resources. The card includes an integrated CSU DSU
(Channel Service Unit/Data Service Unit), hardware that provides the
physical interface to |long-haul digital tel ephone Iines.
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