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Ipntroguctior

This MYB descr ibes a proposed enhancerent to the HMultics
Ccemunicatiaons System (MCS), called demul tiplexing or
deconcentration, intended to provide a newx form of support for
mul tiplexed communications channels. The key oblective of
demul tiplexing Is to make each subchannel of a multipltexed
channel appear to be autonomouse. This permits different
stbchannetls to be Independentily controtied by different processes
without any explici t cooperat lon. Such a feature 11s deslred
primarily in order to support cluster terminals (e.g. Honeywell
VIpP 7700 and IBM 3270) as login devlces. Honever, this feature
can 3lso be used to suppaort any other types of mul tiplexed
devices including met works.

Deslign Alternatives

The principal design decision concerning demultiplexing 1s
chcosing the feve i at which 1|t Is performed. Several
atternatives were consldered.

Starting at the lowest level, it 1s possibie to perform
dermul tiplexing within the FNP, This sctreme has the adv antage
trat 1t relleves the central system cft the b ur den of
demul tiplexinge. Onfor tunatelys however, memory space within the
FNP s already tight. Unless one were nwilling to dedicate an FNP
tc hardling a particular kind of multiplexed device, there would
be Insuttficlent space fer new demultipliex ing programs and their
data bases. Requiring an additional FNP to run 3 nmultiplexed
device seems unreasomnable, Atsoy, the |[Inferior proaamming
ervironzent of the FNP would make Implementation and debugging
difficutt.

Ring 0 1s the next level at which demutltiplexing cculd be
implemented. At tthis level It Is stit]l possible to preseve the
current user Interface while making muttipltexed subchannels
aprear equivalient to non-nultiplexed channels.
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NDemulitiplexing can alsc be performed outside ring 0, [.e.,
in ring 1 or In the user ring. This possiblility is attractive
for two reasons. Flrsty it would spare ring n the additiomal

corplexity. Second, 1t would be somenwhat easler for sites to
provide thelr own suprort for multiplexed devices not standardty
supported. Unfortunately, however, outer rling demultiplexing

would requlre that each muttipltexed channet! have a singte owner
precess. This process would coordinate 1I/0 coperatjons for the
subchanre! processes. The added cost of Involving a second
process In every 1I/70 operation would be excessive,

0f the several alterrativesy, only ring 0 demul tiplexing has
no major drawbackse. Yheretforey ring 0 is the chosen level.

Basic Desian

The basic design for ring 0 demultiplexing centers around a
new data base called the Loglcal Channel Table (LCT) and a class
of new grograms cal led multiplexer modutes.

Yhe LCT contairs one entry for every channel{ and subchanne!
managed by MCS, An LCY entry Is ldentl fied by a device index
(devwx). LCYT entrjes correspond to different fevels of
mut tipltexinge. Starting at the bottom level, there [Is one LOY
entry for each FNP, At the mext levely there is one LCT entry
for each prysical channel! on each FNP, Tf one ot these physica!?
ctrannels ls muttiplexed, them there [s one LCY entry for each
stbchannel, A subchamel Itsel? can be multiplexed, In which
case there Is yet another Jevel of subcharnels,

Fach LT entry centains a major chanre! devx fleltd. A malor
channel is the mul tiplexed channel from which a subchamel (s
derived. Thusy alt LCY entries are (mplticitty arranged irto tree
structures that reflect the nuttiplexing hlerarchy. The root
node of a tree s atways an FNP. The teaf nodes of a tree are
alnways non-multiplexed channelis. Intermediate nodes correspond
tc Intermediate levels of mul tiplexing.

A separate mul ti plexer module Is required for each type of
multiplexed devices TFach such module must provide a standard set
of Interfaces that willi be Invoked throughk an iox_-1]lke call
suitch,s, Some of these interfaces are Invaoked In response to user
calls while others are invoked In response to Interrupts, The
call-side componemt of a multiplexer mecdule s called the
“multiplexer” and the Interrupt-side component 1Is called the
“interrupt handler™,

The retationship between multiplexer modutes and 1loalcal
channels can be described as follons?

Let A be a mul tiplexer type.
Let M be a mul tiplexer module for type A.
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Let C be a mut tiptexed channel of type A,
Let S he a subchanne! of C.

then we say?

M 1Is the multiptexer for S.
M Is the interrupt handlier for Ce.

The wrultiptexer and Interrupt handlier for each chamel is
specifled In the assoclated LCY entry.

Taken togethery the LCT and the multiplexer modules yleld a
systematic approach to handliing arbltrary levels of multliplexing.
Tach call-side operation propagates downward through one or more
tevels of multinptex Ing until reaching the FNP myltinlexer. Each
interrupt-side opneration propagates upward through one or more
ltevels of demultiplexing urtil reaching a non-multiplexed {ogicatl
channetl.

LDy ang CMF Changes

The LCYT will be constructed from inmnformatlon contajned In
the Channe! Definitjion Table {CDY). Therefores, the CDT and Its
source segment, the Channel Master File (CMF), must Dbde expanded
to describe multiptexed channels.

At presenty, the CDY contalns two types of entrles? FNP
entries and chanmnnel entries. A third type of entry, calied a
multiplexer entry, wiill be added to define nultiplexed channels,
Channe! entries will be used to define the non-mul tiplexed
stbchannetls of a multiptexed channetl. Thuss a one-to-one
correspondence will exist between COT entrles and LCY entrles,

Multipltexer entrjes will resemble channel entrjes to some
extent, For example, 2 baud rate and a f(ine ¢type can be
specl fied for a mul tipltexer entry, A terrinal type, however,
carnot be specifled, Insteady, a mnultipltexer ¢type must be
specified, An optional argument string may alsc be specified ¢to
guide nmultiolexer Initiatization.

The current scheme for naming channels must be dlscarded
since It represents an enceoding ot FNP channel! rumbers. Instead,
aulti-comgonent names witl be used nwhere each component
corresponds to a tevel! of mul tiptexing. Yhe first component of a
channel name for multiplexer name) wllit always Dbde the FNP
identification tag. The second component will represent the FNP
channel number. For example, the name "a.,h1i07" Indicates channel
h107 on FNP a, {(Here, hin? means hs!a {4 subchannel 7Y, Channel
nares wil! have more thar two components 1t multiplexing 1is
invotlwved. For example, suppose that a,ri07 is a multiplexer,
Yhen, a.h107,.,13 1Is subchanre!l 13 on that nuliltiplexer.
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The (implications of Introducing new chamne! names are
discussed tater, Note that network channel! names, both for
telnet and ftpy, are mot affected by this new raming scheme.

Inltialization

Initlatization of ring 0 demultiplexing 1Is essentlally a
matter of constructing the LCT and causing all multiptexer
modules to Initjalize themselves. Thises ¢t course, Is an
integral! part of the overall initialization ot MCS.

MCS initlalization is managed by the Iritiatlzer process at
answering service startup time, Every loglcal! channe! (l.e.y
every COT entry) must be Initialized. The procedure begins by
initiatizing an FNP, Nexty, all chanmnels on the FNP are
initiatized., It one of these 1is mul tiptexed, then its
swbchannels are initializedy, and so on wuntil the entire
multiplexer hierarchy is firished.

Whenever a mul tiptexer <channel is 1Iritiatlized (Inctuding
FNPsS)y, an Injitialization routine of the assoeciated mul tipltexer
module Is rune This routine recejves a Utist of multipnlexer
sybchanrels extracted from the CDT. It assigns an LCT entry to
each subchanmel! and assigrs [ tself to be the multiplexer for each
subchannel. Also, it assigns Itself to be the Interrupt handler
for the rajor channetils Multiplexer data bgses are allocated and
initiatized at this time.

Reiritializatign

When a mutipiexer mgpdule detects that a multiplexed channel
has “crashed™ due to physlical disconnection or cther causesy It
must reinjitlaltize the channel. Thlis 1s accomplished 1In the
fcllowling waye. First the multiplexer s igrals each subchannel
that the rator channel has crashed. Any subchannel which 1is
1tselt muttiplexed must relterate this procedure. Each
stbchanne! then sigratls the Initializer that It has hung up and
ls not to be reinijtiallzed. When all subchannels are finished,
controf returns to the major channel multiplexer, which then
proceeds to clean up after the major chanrel, AtYl subchannel LCT
entries are discarded and all major chanrel data beses are
deatiocated. Flnally, a slgnatl s sent to the 1Initiatizer
indicating that the mafocr channel has c¢rashed and should be
reinjtialtized. The Injtializer themn beglins the prev jously
descr lbed initlatization procedure starting with the crashed
channel.

LChapnel Names

YThe introduction ot a new genre of channel! names Is an
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incompatible user interface change. Therefore, ex isting
inter faces must comtirue t¢c accept old-style channe! n:zmes as
well as the new type. This situation is complicated by the fact
that cld-style names have a maximum length of six ctharacters.
New=-style names for all channels that exlst today wilt no{ exceed
tris length, However , nen-style names for mutltiplexed
subchanrels can be longer.

The faoallaoning approach Is suggested!?

1. tty_gtty_attach, hcs_ttty_attachsy and hcecs_S$tty_index witd
accep?t both old asnd new-style names.

2« user_info_%terminat_data will return tre new-style channel
name, However, it the caltier provides Insufflcient space, an
error ctode will be returned.

3. Tuser device_channetl wlil return the new-Style mame,

Le Dial messages sert by the TInitiallzer will contaln a devx
instead of the chanrel name, convert_dial_message_ wllt
conver?t this devx to a new-stylie name, Howevery If the catler
prcvides insufticient spaces an error code wnil}! be returned,

Prograns that call user_info_2% terminat_data or
convert_dlal_message_ may require a minor change. These changes
can be made at any time, even before new channet! names are
introcuced. Such progranms, if not thangedy will not encounter
prcblems unt]ll used in corjunction with mul tiplexed devices.

lapglepentation Plans

Khenever a newm type cf multiplexed device is to be attached
to Multicsy, a new multipltexer module wilt have to be added to the
supervisor andy in general, a new or mcdlfied set of control
tables to run the device witl have to be added to the FNP, For
Muttics release 7.0, we plan to Implement the general mechanism
descr ibed in this decumenty, and a set of control tables and a
multiplexer module for one type of device, rarely the VIP 7790.
0 ther muyltiplexer types, such as the IBM 3270, wiil be added In
future reteases,



