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Subjectt MCS for Multlcs Release 6.0

Thils MTP descrlbes the modlflcatlons and extenslons desired for
the verslor of MCS to be Included In Multlcs Retlease 6.0. AN
attempt has been made to estimate tte amount of oprogrammer tlime
needed to accomplish tre varlous tasks. Because the arcunt of
tire requlred to acccwpllsh all these tasks exceeds the amcunt
avallable, some of the modlflcatlions wlll have to be omitted from
" MRE.0. A future MTR will speclify more accurately exactly what
will be Included.

PROPOSED EXIENSIONS
Instatlation=Detlned lypes

A mechanlisw will be provided to allow an Instattlation to
‘define Its own set of terrlnal types and Ilne types. The irltlial
modes table wlll ©be replaced by a type table (probably gart of
the COT) whlch witl speclfy the names and characterlstics of the
terminal and Ilne types supportea. A standard version of tbhlis
tatle should probably te suppiled with the system, speclfylng a
sutset of the types supported by the Honeyweli-supplled sctftware,

For termlinal types, the table will speclfy such thirgs as
detault converslon, translation, ana deiay tables, initial modes,
permlssible modes anc orders, tab-settlng strings, and compatlible
tlne types. The varlous default tables, currently bcurd Into
bound_tty_active, shculd probably be moved Into the user rings a
mechanlsm wlill be provided to generate thls segmrent {pcssibly
using cds) and blrdlrg the addresses of the tables to terminal
types speclfled Ir tte COT. Obviouscly, different types car share
one or more tables. '

Multlcs project Internal worklng documentation. Not to be
disrlbuted outslde tre Multlcs crolect.
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For 1lne types, the table wlll speclfy such thinrgs as
compatlible termlral types (and posslibly default termirnal type),
posslble baud rates, opticns and attributes that affect FNP
beravior, permlissible modes and orders, possible moders, and
whether the relevant protocol Is synchronous or asynchronous.
The existence of a ron-standard lire type Implies that a site Is
providing elther a new conrtrol tables module In the FNP or
modlflcatlens to ar existirg one. It wllt! be necessary to
orovide a reasonrably easy way to speclfy what contrcl tables to
use for a glven tlre type. The method of converting zttr lbutes
of a channel descrlbed In the CDT irto aporoorlate flag settings,
etcey Ir the FNP wlll have to be generallzed} at opresent It |is
diftflcult to add a flre tyce wlthout modifyling control_tables and
Inlt In the FNP, and posslbly load_fnp_ as well. :

Some of the code In both ring zero ard the FNP ccntains
assumptions about cossible terminal and line tyges? obv]lously
these wlll have to be ellmlratedy, and all declslcns based on
types be made table-driver. I assume that thre definitlcor cf rew
terminal tvypes witl be more wlidely used than that of new Iine
types: anyone provlding new control tables has to have a more
Intilmate understandirqg of tre workings of MCS than someore who
slmply wants all tre wusers at hils slite to have tre correct
corbinatlon of delay tlmlngcs arc converslon tables ty default.

When the varlcocus mecrtanisms assoclated with tre feature have
been deslgned Ir mcre detall, ar MTE wlil) be publlsted descrlibing
the proposed format cf the new tables and addressing Ir more
detall the [ssues referred to above,

New System=Deflped Types

CISL wl!l probatly have to provlide support for the IBM 2780.
This wilil entall a new set of control tables, or a modlficatlon
of the current tlsyrc tables, to allow alterratlion between
transparert and non-transcarent transmissior. A 2780 I/0 module
wil! also be requlred tc fecrmat messages and handle device
cortrol.

The generafllzatlon c¢f ‘termiral and Ilne type support
requlred to allow Irstaliation-deflned types wlll also make It
easler for us to add new types to the set suprorted by the
standard system.
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More Coptrol Over Jerminals

The user shouid be gliven mcre control over varlous espects
of terminal behavlor. Some plarned Improvements In thls area are
mentioned here. '

QUTPUT OPTIMIZATION

We would |lke to improve the tab-setting mecharlsm tc take
Into account a terrmiral®s llne lergth. In addltlcon, some users
have requested a rethce for telling the system that hardware tabs
are somewhere other than every 10 columns, and tab echo does not
work ‘well on terminals trat advance some flxed nurber of spaces
(such as 1 on the Tektrorix) when a tab ls typed.

In thls conrnectlon, 1t has alsc been suggested that delays
be taken  Into acccurt In deternining whetter to use tabs or
blanks to advance tte carrlage a small number of columns. Some
generallzatlon of tre delay mectanlsm ls also deslrable, possibily
Involving the addltion c¢f more celay values. Flinally, we may
declde to *“decancrlicallze" overstruck output for increased
efflclenrcy, It some recssonable way to determine the most
"etflclent™ sequence ot characters can be found.

BREAK CHARACTERS

It would be nlce to allow users to modify thelr Input break
characters, Unfortunately, thls term means dlfferent thlngs at
different levels of the system: the FNP recoagnlzes
“transmlsslon™ characters, ring zero recognlzes “wakeup"
characters and “end=cf-llne" characters, and tty_ doesn®t know
about anythling except newllne. We wlil attempt to ctarlfy the
.break character concept and at lezsst glve the user some control
~over ore or more of these functiors. To alter the transmlisslon
-character In the FANP we wlll have tc devise a way of constructing
HSLA CCTs on the fly, and wralrtalnlrg reference counts c¢n the

tables thus constructed.
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LINF CONTROL

"We wll! add a palr of features trat allows Infcrmatlon to be
passed between FNP ccntrol tables and user orograms wlthout any
of the [ntermedlate levels of software havling to understzrd Its
content., An "alter parameters®™ order wilil atlow 3 user to send
orcders directiy to the ccntrol tables wltrout [nterpretatjon by
tty_Index or dla_manj a generallzed "slgnal" from the control
tables will be Intercreted by dnr355 as a request to Interrupt the
process (whether we wlll lrvent an lps slgnal tyce or restrict
thls mechanlsm to blccked processes remalns to be declded).,

Deconceptratlion

We will supply 2 derultliplexing faclliity for crhannels from a
remote concentrator. The Intention Is that the wuser-rilirg and
outer-level ring-zerqo software perceive each subctannel exactly
as If 1t were a normal comrunlicatlors channel! wlitr a llre ¢cf 1Its
OWN,y and the FNP percejve tre concentrator as a single channetl;
4n355 must recognize concentrator channels and call speclal
routlres to perfcrm the marplng between the concertrator channel
and the subchannels,

Immedlate candldates for a concentrator Interfzce are TymNet
and TeleNet. We have had dlscusslors wlth Mlke Forc of TeleNet,
and have determined that a new line protoco! Is reculred?: blisync
wlthout acknowledcerent., HWe may be able to modlfy the exlstlng
blsync tables to make acknowledgerert optloral,.

Poll_and Select

Currently exlistlno support for the VIP oprotccol witl be
extended to support multlole termlnals via poltl ard select. We
might want to |Irplewment deconcentralon In rlng zero for a
multlole-termlnal VIF channel., Slrce the VIP "terminals™ may
Include a printer and a8 tape cassette reader as well as a
keyboard/displayy, 1t we <choose to support trese addlitlonal
devlices we wlil probably need a user=-ring 1/0 module to manage
them, =
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Yalldatlon Level

"GM has rejuested tre abllity to assoclate the wuser's
valldatlon level wilth a ctrannel at attach tlme, so thrat the
channel cannot be yusec by an outer ring. An orcer would be
provided to “promote™ the channel®s valldatlon level If ar 1lnner
ring wishes to make tre channel avallable to an outer ring.

Modem Management

The advent of new Bell mcdems In the 20Z serles has
hlghilghted the lack of generality In the control tables® use of
dataset leads. In partlicvlary, varlous modems teve different
responses to the request-to-send leady, and presert carrler and
clear-to=-send under 2 varlety of clrcumstances. It Is ©posslble
that we should rave a way of speclfying some detalls of modem
maragement withln a (lne type. In partlcular, 1t might be
advisable to Implerert 3 hatf-duptex protocol that wculd be
generalizatlion of the current 202C6 protocols (ARDS and TN300).

INIERNAL IMFROVEMENIS

Eccor Reportling

» There Is currertly ro rellable mechanlsm for recortling
conflguration errors detected during FNP Inlitlallzatlons$
moreover, errors resulting from an attemot to attact an
unconflqured or lnrproperly conflgured channel are not easy to
Interoret, Better error-reportlng mechanlsms for botr trese
situatlions witt bte Incliuded 1In the modiflcatlors recqulred for
installatlor=-detlred tyoese.

Buftec Space ip _the C3

" The management of tty_but requlres some exterslcn and
generalization. The Inabliity to altlocate blocks of ary slze
other. than 16 words has to got for one thlings 1f we are to
support llre speeds areater tran 9600 baud, larger data tuffers
wlill be needed? for another, the adcltlon of new features (both
proposed and as yet unlraglned) wlll reaulre addlitlcnal tlelds In
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the dynamlicalliy-atliccated CTL, whlch s opresertly ftllled to
capaclty (except fcr a dangerously small number of mode and flag
blts)s flnally, tre 1lmit of 16 output OCWs In a block
unacceptably restricts tre size of an output message.

It would also be useful to allocate FCTLsS =« the blocks
describlng all deflred channels =-- dynamlcally, so trat new
channels could be mace avallable sleply by Instalilrg a new COT
and reloadlng the FNP, ratrter than having to walt untll tre next
Multics bootload as at present. On the other hard, tre FCTL
address must be readlly derlvabte from the 1lne number (uceqg by
the FNP) and the device [ndex (used by tty_)e The best scilutlon
may be to keep a flxed~slze (cr Irstatiatlon-settable) array of
relatlve polnters In the teader of tty_buf (where the FCTLs
themselves are kept row).

What allocatlor scheme |s most sultable Fras not been
determined. The rmrost llkely cholces aret 1) trest the cdynamic
portlon of tty_buf as an area, or 2) modlfy tty_free to be able
to allocate blocks Ir muitiplies of some fixed slze (protably 8 or
16) rather than one slze ¢cnly. The second solutlor requlres the
Introductlion of a free=block=combinling mechanlsm such as
presentiy exlsts Ir tre FNP,

Ir any case, tre rew bufferlng scheme wlll aimcst certalnly
regulre recomplliirg al! the programs In ring-zero MCS.

Byfter Space_ ip _the FHNP

Uslna larger byuffer <slzes for faster channels obvlously
affects the FfMNP 3s well 3as the CCS, Since the FNP buffer
allocatlon mechanlsn already allows the allocatlon cf ©blocks of
any multiolte of 32 18=-bit words {(up to 1024), lt would be ecslest
to continue to restrict the size of data buffers tc be multiples
of 32 words (16 worcs Irn the CS). A buffer slze cculd be
asslgned to each ctzrne!l at dlaluc time.

TIBs wlll protatly rave to be more than 32 words scrmetime
soony, but need rot be 3as large as 64, Thls does not present a
problem, as TIBs are altocated durilng FNP [nitlatizatlone. They
could be 48 words lcrg, as HSLA software cormmunicatlons reglons
already are.
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The FNP must te made less llable to complete exhaustlcn of
buffer space, Certaln appllcatlons (notably per-charnel input
and output buffers) rust be prevented from taklng the tast buffer
{by Irposing a thresbcid ofy, say, 1024 words) so ttat there wlil
always be buffers for those modules that need trem lrreclately
{ee gey the scheduier and the LSLA Interrupt bhangler), These

‘non=crltical apollcations would not crash the FNP when they could
not get enough buffers. '

An assoclated lcea s the (irlt Imposed on the slze o¢f .an
Input chaln. Thils should be mace dynamlc (savy a functior of the
avallable space 2s  [In the C(CS), rather than shutting cff the
channel when 1t reactes an absolute 1lmlt (10 buffers per channel
In the present Imclenentztion).

Input Processing

Thls may be the tlme t0 elilmlnate the common clrcular bufter
In tty_buf used for atl Input, and [mplement a DCW mechanism to
copy Input data fror the FNP directly into allocatec buffers.

Qtter Improvements

Some new op blocks may be acded to - make control table
wrltlrg easler?! scme FMP debuggling alds are also planned. It has
"been suggested trat tre llire speed In characters per second be
reported along witr (or Instead of) the baud rate, and be wused
for delay caftculatiors, The Implementation of these feztures
~must depend on the arount of time avallable.

LIME_ESIIMAIES

The remalnder of this document Is a sopeclflcatlon of the
. tasks necessitated by the moclflcations descrlbec above, along
with estimates of tre time requlrec to accomplist  eact taske.
Those [tems whlch seem |Ilkely candidates for ellminatlon or
postponement are marked wlthr asterisks. All times are glven In
_programmer-weeksSe.
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Instatlatlcn-defined Types
Neslgn CDT changes anc write MTR
NDeslgn modiflcatlons to icad_fno_, FNP
Desligr new cefault tables addressling
Code addltlors tc cv_cmt
Modl fy loac_fno_, FNP
Modl fy tty_lrdex for rew tabte stuff

Debugglrg
Total

Space Management -- CS
Deslgn
Codlna
Debugglng

Total

Space Management =- FAP
NDesigr TIR extenslons
Desligr by fter trresrofd mechanlsm
Codlng
Ueﬁugglrg

Total
*Deconcentratlion

Oeslgn new data bases, dn355
mechanismy MTB?

NDesligr K code speclflc deconcentratlon
routines

MTR

27

10

138
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Adg no-ack optlon to tisyrc
Debugalng

Total

~ User Slgnal and “Alter Parameters™ Order
Oesligr

Code’

Debygglng

Total

'Qreék Chara§fers
- Deslgn, urlfe'HTe
Code (lncludes new CCT mechanlsm)
Dengglhg

Total |
‘27805 |
| Design ccrtrol table modltications
Code new ccntral tables
2760 170 mcdule
Debugglng

fota!

*Poll and Select |
’oeslgn contéoj-tables modltlcatlors
| Codge confrcl tables modlflcatlors
pébugqlng

Total

10

MTR -

24

14

12

138
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¥Output Optlimlzaticr
Design & code
Debugglng
‘Total
¥*Modem Management
(Most of thls 1Is lrcludec In COY design)
Additlonal code In controil tables

Total

Other
Valldatior Level
*Input processinc
Mlscellarecus (overhead)

Total

Grand Total

Grand Total (minlrum)
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MTR -
3
1
o 4
2
" 2
1
1
4
- 6
119
67

138



