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It is planned to add a new subsystem to Multics that provldes
Inexpensive “classlcal tlmesharling™ capabititles. It wilt be called
Fast Access Subsystem tor Timesharing (FAST),
This system must have the foliowlng propertles; [t musts

be inexpensive to use,

Inctude both Fortran and 8aslic,

be easy to use.

It 1ls deslirable ftor FAST to be a closed subsystem with resource
i1imitartions so that fower prlices may be charged for lt.

~ It Is desirable for It to be similar to the Dartmouth System, O0OTSS1
The motivatlon for thls ls twofoldt

A primary user of FAST witl be General Motors who wlil
transter a targe number of OTSS users to thls system.

The DTSS user interface {(an extension of the original GE 265

system) ls very commonly avallable on other systems. As a

result it Is well known and has proven to be easy to use.
Components of this subsystem aret

A new Fortran compiler,

The Basic compllery,

The system modiflcatlons that altow a process to use a
smaller amount of resourcesy,

Pretlnking,

MCS,

~

Mul tics Project Internat working documentatlon. Not to be reproduced
or distributed outside the Multics Project.



June 4, 1975 User Inter face for FAST
A new Command System/Editor similar to DTSS.

Per formance Is the most Ilmportant factor In desligning FAST, When
there was a cholce between compatibililty with DTSS and per formance,
FAST dlid not simutate DISS. Features should not be added to FAST that
wllt degrade performance, Since the user requiring a more powerful
system could tog In under the fultl Multics system.

DYSS has a simple editor that {s entered at command level. This
editor uses two temporary fites. The “current™ flle which contains
the flle belng edlted and the "alter™ flle which contains replacement
tines or additional lines to be added to the flie when a merge |Is
done. Lines that begin with a number are added to the “atter"™ flle.
A{t other Ilnes are assumed to be commands. This editor works on a
complete (lne each time. It altows the user to add, delete or change
a tine and to tist the fite being created.

The "current™ flle ls used for Input and output for many commands that
use flless If the user calls a command that normally reads the
“current™ tite, the “alter™ flie and the *current™ ftile will be merged
and the result stored In the "current” flle before the command ls
caltedse No permanent files are created In the user®s catalog unless
the flles are explicittiy saved. This approach willl be used for FAST,

There are three major areas where DTSS and Muttics are not compatibie?
access mechanlismi search procedures; typing conventlions and terminal
controt. The DTSS operating system has several editors that oprovide
simitar functionse. FAST will incltude the EDIT requests: merge,
sequence, resequence and desequence. The DTYSS command DEBUG cannot be
implemented with the current Baslc compifer so the Multics debugger
probe will be provided instead.

Attached 1s the prellminary speclfication of the FAST user [nterface.
Later MTB8°s will discuss resource limitationsy the runtime environment
for ltanguages In FAST, and the adaptation of FAST Fortran for use In
regutlar Muttics. Questions about the speclficatlion shoutld be directed

as foltows?

Generat Interfacet Susan Barr
Fortran? David Levin
Basict Melanle Weaver



User Interface for FAST - Preliminary

FAST (Fast Access Subsystem for Tlimesharing) s a new subsystem that
wit! make simple Inexpensive time sharing available under Muttics.
The primary FAST deslign goal is high performance, especially In regard
to keeplng a process®s working set small. Subject to thls goatl and
the requlirements of Multics access controty, compatlbltity with DTSS
has been emphaslized.

Thls document contalns descriptlions of the FAST user Interface and of
the two programming tanguages avaiiabte In FAST: Fortran and Baslce.
The remainder of the document s organlzed as follows?

Part 1 General User Interface

Part II FAST Fortran

Part III Comparlison wlth 0OTSS Fortran
Part 1V FAST Baslc
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Part I -- General! User Interface

dystem commands (from DYSS) 1o be ingluded?

Eile and edlt ystemp Iecninal
APPEND BILL DIRECT
8UILD BRIEF FULLOUPLEX
IGNORE BYE HALFOUPLEX
LIST CATALOG KEY B0ARD
oLD GO00DBYE TAPE
RENAME HELLO

REPLACE LENGTH

SAVE NBRIEF

SCRATCH SYSTEM

SORT TTY

UNSAVE USERS

EDIT EXPLAIN

PRINT

NEW

Complitlers

COMPILE (for Fortran and Basic)
RUN

The Multics command probe wlill be added to replace the DTSS command
debuge.

Access controlt

DTSS has two types of access associated with each segment, Access
wlth a password entered by a user and access wlthout a password. Some
of the access Is for the convenlence of the user and does not protect
the segment or Its Information. For exampley, LIST access means the
segment Is ascill and can be (lilsted with the LIST command. This
feature does not requlre a separate access code and a check for
non-ascll segments can be bullt Into the LIST command for FAST. The
APPEND access 1Is not compatible with Multicse.

Multics access control is very different from ODOTSS access control,
Ail DTSS access except for APPEND Is avaltable on Multlcs. Instead of
simutating DVSS accessy [t Is proposed to use Multics access with the
SAVE and REPLACE commands. If the user gives no access with the SAVE
command the Multics default access wlil be used (read and wrlte access
for the user and the system backup onliy).
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DYSS1? SAVE $RXP, RXP PUBLIC access
FAST: SAVEere ¥ ,.,¥%,% PUBLIC access
Search culest

It lIs proposed to simulate DTSS and to have no search rules. ALt
external subroutlnes wlil be found with the LIBRARY statement,
Prelinking will be used for the compliers and the command
processor so they wlill not requlire dynamic tinking.

Iyolng copventlons and lnput?

DYSS uses dilfferent erase and klit characters and has more
control! In some areas of lnput than Multlics. It Is proposed to
use Muttics conventlons. FAST wilt have the foltowling
dlfferences from DTSS!

1. Erase will be "#*" instead of "(CTRL) Z".
Kitl wilt be "3 Instead of “(CTRL) X™.

2. The internal representation of source segments will wuse the
Multics convention of one character (new-line) for the end of
the 1{lne. DTSS uses a two character string {(carrlage return
folitowed by a Ilne-feed) for the end of the (tine. This
change should be invisible to users, silnce thils |is
Implementation dependent knowledge rather than part of the
Basic or Fortran languagesS.

The following DTSS features mitit not be Implemented on Multics.

1« HWHhen a tine Is deleted using the OTSS kit! character, the
word “DELETED™ 1Is printed and the carrlage ls posltloned at
the start of the next flne. On Multlics there is no echo for
the kill character.

2« OTSS permlts the user to suppress the normal even parlty
generation. In thls modey the ejighth bit is transmitted as
generated by the program causing the [nformatjon to be
transmitted to the terminal, This 1s wused for speclal
purpose termlnals. There arae plans to Impiement this feature
on Multics In the future.

3. The DTSS system allows the user to skip blocks of output
(about 256 characters) by typing CTRL X whlle the termlnal |s

- 3 -
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printing.

Case conventionst

DYSS and Multics differ In the use of case conventlons. DTSS
stores input from uppercase only termlnals as uppercasey but
Muttics maps Input from those terminals Into iowercase. The DTSS
printer uses uppercase only. FAST should be easy for users to
learn. If a user has always seen programs In uppercases the use
of towercase can be confusinge.

1« Case conventlons for fitenames on DTSSt

Filenames can be up to 8 characters long and consist of these
characterst

A=-Z

0-9

hyphen

perjod

The command processors B8asic and Fortran map fltenames to
uppercase,

2« Case conventlons for non-filename use on DTSSS
a. Command Processor

The contents of user files are left as the user created
them so0 upper and lowercase distinctlons are preservede.

be Basic

1. Upper and lowercase 1Is signiflicant within quoted
strings. For example, the subprogram name must
exactiy match the name given on the CALL statement.
In both cases an upper and lowercase distinctlon Is

made.

2« The upper and lowercase distinctlon s not made
outside of quoted strings. (l.e. CALL, CalLl, and
call are all treated as 3 CALL statement)

c. Fortran
Fortran maps alt characters Into uppercase.
de Printer
The OTSS printer can onty print with uppercase. That |s

a deficlency of that system slnce users can create fltes
and B8asic programs where the distinctlon of upper and
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towercase ls slgnlflcant.

It 1s proposed to handle upper and lowercase by using Mutltlics
conventions, but allow the user some visual alds. FAST wlit have
these features:?

i The lnput from uppercase only terminals wlll be mapped into
towercase as 1s the Multlcs convention. The users of these
terminals will enter uppercase letters by preceding the
fetter by an escape character.

2. System (ibrary names will be lowercase. Segment names will
not be mapped into uppercase by the complliers and the command
processora. A command witl be supplled that will convert
letters In asclil segments from uppercase to lowercasee These
names wltll be used as glven.

3. A new command, "uppercase™ wlll be supplled for users who
would 1llke to see only uppercase characters on a two case
terminal. This command could be requested when the wuser |s
at command tevel. It will make a modes call to the tty_ dim.
(It has also been suggested that this be a Jlogin optlon.)

usaget uppercase {edlt]

If the "edit™ optlon Is gliven, all tetters wilil be printed as
uppercases Non-printing characters will be deleted.

It the "edit™ option Is not glven, the folloning conventions
wlti be used.

ae Lower case letters wiil be mapped into uppercase.

be Uppercase letters wlil be bpreceded by an escape
character.,

Ce Non=-printing characters willt cause the string "“\nnn"
to be printed to glve the octal representation of the
character.

ke The FAST iImplementatilon of the PRINT command, which tists on
a tine printer, wll!l have an uppercase option.

Use of external subroutinest

DTYSS does not use dynamic llnking wlith search rutes. Subroutines
that are not found wlithin the source segment are found with the
LIBRARY statement. The LIBRARY statement glves the pathname of
flies to be searched for the subroutines referenced In the
current file, but not found there. The LIBRARY statement may
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glve one or more tiles to be searched for the subprogram source
code. A LIBRARY file may contaln more than one subprogram and
may contaln source or objlect code.

It is proposed to iImplement the LIBRARY statement In a simltar
manner.

Bathname conyentionss
DYSS uses different pathname conventlions from Multics. It 1Is
proposed that Muttics pathnames be used. The following 1ist

shows DTSS pathnames and the equlvalent Multics pathname.

1. <name>
The tlile Is In the user®s cataloge.

(On Multics? name The fite Is In the user®'s working
directory)

2e ¥cuser_no, >i<name>
The ftile 1Is In the main catalog of user with account number

user_noe.

(On Muiticss >udd>»prolect_ld>user_ld>name The user
must know the project name and user name Instead of a user
NOe)

3. <name>¥¥=»
The tile Is In DLIBRARY

(On Multics! >idd>dilbrary>name )
4o 3DLIBRARYt<subllibrary>t<name>
<subl lbrary>**¥¥gt<name>
The fitle Is In the subtibrary off the DLIBRARY off the main
{lbrary DLIBRARY.
{On Multics? >tdd>dilbrary>sublibrary>name )

5. The user®'s “worklng™ catalog can be changed to be one of his
subcatalogs or to a system catalog.

ENTER <subcatalog> Change to sub catatog.
{On Multics? cnud subdir )
ENTER *MYCAT Use maln catatog of user.

(On Multicst cwd )
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’,A Namlng conventiens?

r

On DTSS tltenames are arbltrary names glven by the user. The
user can rename a program after [t has been compiled.

It 1ls proposed to use Multlcs naming conventions Users would
folliowmw these conventlons?

i« Source code must have a tanguage sufflx. (leeo test.bas lic,
maln.fortrand).

2. Obl)ect segments wilt be given the source segment name without
the tanguage sufflx. {When the user successfully complles
“test.basic™ the current segment would contain the oblect
code and the “current name®™ would be changed to "test®).

Qata chalning?

Chainling will be Implemented for both Baslc and Fortran.

Backaround?

The BACKGROUND command In DOTSS altows users to run "batch®™ Jobs.
This woutd not be conslstent with the jdea of the fast I(imlted
system because 1t would aliow users to have two jobs belng
processede.

DTSS users must use BACKGROUND to 1lst segments on the 1I{lne
printer. FAST wil!l supply a repliacement for the BACKGROUND PRINT
request.

Edlitors:

The OTSS EDIT operates on the current flle and does one request
for each call to the editor, It permits the user to merge
several flles, to move bilocks of tilnes wlithin the flle, to
resequence the flle, and to convert the flle to a “string™ data
title tor input to Baslc programse.

Edit witt be [mplemented. The other DTSS editors wlli not be
Implemented.

Catalogs

The CATALOG command prints Informatlon about the user®s cataloge.
On FAST the user wlit use a subset of the Multics list command
arguments with the CATALOG command. No attempt will be made to
format the resulting output to took Iike DTSS.
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Part II -- FAST Fortran

This sectlon describes the proposed FAST Fortran by listing the
dl fferences between |t and Multlcs Fortran as deflned In AJ28, Reve. 0.
The differences are classifled as foliomss Restrjictlons,
Incompatibitities, Extensions, and Undecided Points.

Multlcs Fortran Restrictlons

1. A subscript expresslion may be lnteger, reat, or double precision.
If It Is real or double precisiony, 1t will be truncated to
integer before use. Multlics Fortran atliows subscript expressions
to be complexe.

2« An Implicit statement may only appear [mmediately after the
subprogram statement, if present, and before atl other
statements. The ranges of letters soveclfied may not overiap.
Multics Fortran atiows more than one impliclit statement which may
appear anywhere In the program body and does not check for range
overlape.

3. Block data subprograms may not contaln executable statements.
Multics Fortran atlonws thls extentlon because of the
Implementation of block data subprograms. This extension is at
variance wlth ANSI.

4 Recursive programming will not be supported by the (anguage.
There [s no automatic storage In FAST Fortran.

Se Extents of parameter arrays may be parameters or constants onivye.
Multlcs Fortran atso allons the extents to be in common or
Internal statlc storage.

6e The number of subscripts In equivalence statement must be 1 or N.
Multlcs Fortran atlows the number of subscripts to be from 41 to
Ne

7Te As a tirst release restrictlion, nametist I/0 and the namellst
statement will not be supported. They wiil be supported in a
tater refease.
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8.

9.

10.

11.

12.

13.

14,

15.

16.

17.
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As a first release restrictlon, alternate return statements and
fabel valued arguments will not be supported. Both Multics
Fortran and FORTREV have extenslons of thls form although they
ditfer on the syntax. The semantics are the same.

As a flrst release restriction, expresslons may not appear wilthin
an output request Impiled do-loope.

As a first retlease restrictions, entry statements will be
prohlibl ted.

The maximum character string constant or varliable length is 256
characters. Multlcs Fortran character string constants are
timited to 256 charactersy, although variables are Iimited to one
segment {256k times &).

Restricted assignment statement semantics. If the right hand side
Ils a character string constant, and the mode of the teft hand
side is {nteger, the blt-string representatlion of the right hand
slde Is assigned without conversjion to the leftt hand side.
Multlics Fortran altliows the left hand side to be any arlthmetic
mode.

Character stringy constants dellmited by * (apostrophe) or *
(quote) may not contalin the dellmlt character as part of the
constant., Hollerlth constants may be used to defline any
character string constant,

The token In a stop or pause statement may only be an Integer
constant or character strilng constant. Thils permits possible
future extension to altlow a varlable name.

As an Intlal release restriction, data statements may not contain
lmplled do~-toops.

Only one statement is allowed on a tine.

A do-loop index must be a scatar. Multlcs Fortran altlovws both
array names and array element namese.
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1.

2e

Le

S5e

7e

Multics Fortran Incompatiblliites

Do-loop semant ics are not compatible. Mutltlcs Fortran dynamlcally
calculates m2 and m3 every time the range of the do-loop s
executed. The value of | is not compared to m2 untiil after the
range ot the do-loop has been executed once. If the progranm
changes the vatue of l, m2, or m3 thlis affects the number of
lteratlons performed. The value of m3 must be positive. 1In DTSS
Fortran the expresslion (m2-mi)/m3+1 1Is calculated before the
range of the do-loop s executed. The values of ml and m3 are
saved at this point. The number of times the range of the
do-1oop Is executed 1ls equal to the value of the above
expression. The range of the do-toop iIs not executed If the
value s 2zero or negative. Modifylng the values of 1, m?2, or m3
has no affect on the nuaber of | teratlons performede.

Multics Fortran lImpliclt llne contlnuation conventions wll! be
replaced by DYSS Fortran free format Input. Thlis format lIs
identlcal to one of the FORTRAN-Y Input format options. There
wllii be no card-image format available.

There will be no distinction betueen alphabets. Al!l tetters, not
In character string constants or hollerith constants, wnlil be
foided to a single alphabets, (This feature Is avaitlable In
Multics Fortran with -card.)

List-dlirected input wlit be continued on the following record onty
1f the last nonblank character of the current record is a comma,
List-directed Input terminates when the {ast nonbtank character

of the current record Is not a comma. Any remalning ftems In the
Input (ist are ignored. In Muttics Fortran, a comma at the end

ot the tine indicates that a nul!l value follows [t. Multlcs
Fortran also reads as many records as are necessary to satisfy

the entlire tist.

A prompt charactery 7", will be printed when Input Is requested
from the terminal.

The ftirst record of a kevyed file wllt have a record number of
zero. The flrst record of a Multics Fortran keyed fite had a key
of onea

The execution of an opentflie statement witi poslition a flle after
the last recorde.

-= 10 ==

ﬂ
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10.

11.

12.

13.
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2e
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The endfite statement wlli not rewind a ftile.

At the beginning ot a coreloady all varlabtes will be initlalized
to binary zero by zerolng core. Then any data Initiatlzatlons
are pertormed. VYarlabtes wlil be reinltlatized at each
invocation untess specifled In a save statement,

Al! double precision and complex varlables and constants wlil be
atigned on double word storage boundarles. This will affect
common block storage allocatjony as words may be added to common
bltocks to force proper allgnment; those equlvalence groups whlch
attempt to force odd word atignment wilt be prohlbjited. The code
generated by FAST Fortran will assume doubte word atjignment.
Multics Fortran atiows parameters, members of common, and
equivatenced varlables to be unallgned.

Varlabte names are limited to elght characters with no
distinction between cases. Multlics Fortran atliows up to 256
characters In a varlabte name. Multlcs Fortran varlable names
may contain the characters "$" or "_" and the upper and lower
cases are dlstinct.,

Attt real constants wlill be consldered single preclision. Onty
real constants with double preclsion exponents witi be considered
double preclislone Multics Fortran treats long real constants,
constants wlth more than nlne dlgits, as double precislon.

Endflie semant icse AN endflle statement will truncate the fjte
to the current fite posltion. This Includes keyed flles. The
fite will not be cltosed or rewound. Multics Fortran endfltle
statement onily truncates sequentlal files. Afltl flles are rewound
and closede.

Multlcs Fortran Extenslons

Increase the number of valld mode comblinations for exponentiation.
The mode of the result wlill be equal to the hlghest mode. (See
restrictlons concerning compiex and double preclision.)

It the tlrst character of a line Is ™™, that flne Is a comment
tine. (Thls feature Is avaliable In Multics Fortran with -card.)

- - 11 --
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3.

6.

9.

10.

11.

12.

The character "™ wlil be added to the character set. It wit! be
an exponentlat]lon operator. (Thls feature ls avallable In
Multics Fortran with -card.)

Equivalence statements will be treated llke other declarative
sStatement. Mulitics Fortran requires that equlvalence statements
fotlow alt other declarative statements.

More than one subprogram may be complilied durlng one lnvocation of
the compliler. It one of the subprograms Is a maln subprogram, 1%t
must precede the otherse Multlics Fortran only permits one
compilation per Invocation.

Al) mode statements (Integery, realy doublte preclision, complex,
logicaty and character) may have an optlonal length In bytes
fleide It s lgnored for all but real and character statements,
For real statements, a value greater statements than 7 Indlcates
double preclslons, otherwlse, It has no effect. For character
statements, the value Indicates the number of characters per
elements, (This feature s avaltable In Multlcs Fortran wlth
~card.)

The save statement nitl be [Implemented.

The parameter statement wlit be implemented. (Thls feature Is
avajlable In Multlcs Fortran with -card.)

Extended assignment statement semantics. Assignment between
fogicat and Integer ]ls allowed. Asslignment Is performed without
conversione

File reference 0 Is the termlnal. Multlcs Fortran has no file Q0.

The [nput statement will be implemented.

The margin statement wlil be Implemented. It sets a maximum
record langth for a3 unit and therefore may cause records to be
transmitted, (The concept of transmitting a record because the
next l1tem will not tit Is contrary to the Multics Fortran
Interpretation of ANSI.)
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13,

14,

15.

16.

17.

18.

19.

20.

1.

Implement 3 new format specification, s-format. Thls allows line
numbers to be stripped off Input file recordsy and tine numbers
preflxed to output flie recordse.

The openfllie statement will be Imlemented.

The closefile statement will be [mplemented.

Formatted random string flles wlil be supported. This wl!! aliow
formatted keyed flies. They will be completely compatibie within
the Fortran and Baslc languages.

Random numeric fltes wltll be supported. They will be completely
compatibte within the Fortran and Baslc tanguages.

Both keyed and sequentlal 1I/0 requests wlill be permitted for a
keyed flite. This wlil! Include a speclal open mode {to aliow open
mode “update™ even [f flile does not exist), write requests witl
perform a rewrite |If the deslignated record exlsts, and endfile
will truncate the fltle.

The llbrary statement wllil be Implemented. Its meaning Is the
same as In DBTVSS Fortran except that Multlcs Fortran pathnames
willl be used andy possibly-but-not-tikely, source ilbrarjies wilt
be found at compile time.

The chalin statement will be implemented.

Undecided Polints

What Multics flexlbilitles should be alloweds/disalliowed In FAST |n
regards to carrlage control, flle manlpulations, and other I1/0
fine points? {For example,y, will read or write statements perform
an Implled openflle?)

Precedence for preflx operators. Muttics Fortrans FORTRAN-Y, and
ANSI specify that preflix operatlons have higher precedence than
exponentiatfon. DTSS Fortran and FORTREV speclfy fower
precedence,
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3.

4o

5.

Precedence of A¥®*p*#C, Should exponenentlation be done flett to
right (DTSSe FORTREV) or right to left (Mutticsy, FORTRAN-Y)?

Shoutd impiiclt converslon between complex and double precislon be
supported? DTSS Fortran prohlbits this atthough Multics Fortran
and FORTREY do nots It It ls elected to restrict conversions in
this fashiony, a subsequent release wilil probably support It.

In a data statement, the foliowing construct will be supported
atthough the semantics are not completely speclitied vet.
data array(41)/"A very long character string®/

Some 1lbrary programs (or Intrinsic functlons) may be added. In
partlcutary the DTSS Fortran functions aflitle, 1flle, and pflile
may be added.

- il ==
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pPart II1 -- Comparlison mwlth OTSS Fortran

Thls sectlion describesy to the best of our current knowledge, the

dl tterences between the proposed FAST Fortran {(first retease}l and DTSS
Fortran. The differences are cltasslfled as Restrictions,
Incompatlblilities, Extensions, and conflicts with the DTSS Fortran
manual (TMp48). Undeclded language polnts are not covered here. (See
preceding sections)

DTSS Fortran Restrlictlions

1. All arrays wilt have a fower bound o0f one. The extension provided
by DTSS Fortran to allow the user to suppliy an arbltrary |ower
bound wiil not be supporteds (This extension was not avajilable
wnith HL&0 Fortran.)

2« DTSS direct tiles will not be supported.

3. The newitine character (octal 012) may not appear In a character
string constant. This restriction eliminates an amblguous
meanling for the newline character (end-of-ilne character or a
substring ot a character string constant).

4« Imptled do-100ps wil! not be permltted In data statements. This
may not be a restriction as DTSS Fortran 1s not clear as to
whether this feature ls supporteds. This restriction wilt! be
removed in a subsequent release.

5 It two or more subprograms are compliled together and one of the
subprograms ls a maln subprogram, It must be the first subprogranm
in the source segment. This Is the same format requlired by Hu44Q
Fortran and TMO48.

6« Some of the buittin functlons provided by OTSS Fortran wit! not be
supported by FAST Fortran. These incliude: fsavfl, funsfl,
trestli, ftwalt, pos, segy len, cct, lcase, ucasey, rnd, rrand.

7« Flle reference numbers are l(imited to the range 0 through 99,

8. Asslgnment statements may only have one left hand slde.
Assignment statements of the formy, a=b=c=exprs are prohlbited.
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1.

2o

e

S5

6.

1.

2e

DYSS Fortran Incompatibiiltles

When two character strings are compared, DTSS Fortran always
consjiders the shorter string to be tess than the longer. FAST
Fortran wlil pad the shorter string on the right with blank
characters and thus compare two strings ot the same {ength.
(This is compatibie with FORTREV.)

The format for an octal constant wlil be the letter o followed by
a string of octal dlgits. Use of octal constants s (imited to
data specliflcationses This 1Is the same treatment used by K440 and
Multlcs Fortrans. DT7SS Fortran uses the percent character (¥%).

In the Inltlal releasey, all parts of a loglical expression wlit be
evaluated even if the truth value of the expression has been
completely definede In subsequent releases, efforts ulll be made
to end evaluatlon as soon as the truth value ls defined.

The effect of executing an end tine wiilt depend on the type of
subprogram belng executeds. In a subroutine or function, an end
{lne wlil be equivalent to a return statement. In a maln
programy, It will be equivalent to a stop statement. 1In DTSS
Fortran, an end Ilne ls always equlvalent to a stop statement.

The ANSI rules for repeating a format specification will be used.
The rutes used by DVSS Fortran are not compatible with ANSI.

Except when a function name s belng passed as an argument, a
functlion reference wlil always be followed by an argument list,
even [f the functlion requlres no arguments. Therefore,
references to the builitin functions date and time must be of the
form date() or time().

DYSS Fortran Extensions
The pause statement wlil be supporteda

FAST Fortran will remember order, number, and mode for all
statement functlon arguments. At compife time, actual arguments
which do not agree In mode with the dummy arguments will be
converted to the approprlate mode. OVSS Fortran 1s obillvious to
the modes of the actual and dummy arguments.

- 16 -
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Some new llbrary subprograms may be Included. (List unknown)

The pause and stop statements wlil altow an optional string to be
printeds The user may elther specify an Integer or a character
string constant. (This is compatible with FORTREV, Multics
Fortran, and FORTRAN-Y).

The maximum number of open files is 99, not 16.

Mode and dimensjion statements speclfylng the same varlable name
may appear in any order. TM048 requires the mode statement to
precede the dimenslon statement.

DTSS Language Manual Incompatibliltes

G-format will be Implemented as In Muil tlcs Fortran, ANSI, and
FORTRAN-Y, TMO048 describes extensions and capabliiities not
present In the fmplementation as welt! as Incompatlble with ANSI.

The foflowing two statements have the same semantics.

data as b /1<0s 2.0/
real as D /109 2.0/

TM048 clalms that the real statement above Is syntactically
wrongs, while the Impltementation supports 1t correctly. (Page 43)

Complex constants wilt not be allowed as free format Input. TMau48
claims they are the oniy valld Input for complex |ltems yet the
Implementation prohibits them.

The letter ¢ as the tlrst nonbtank character on a {lne can
Indicate a commant tine. It may be preceded by at most one
blank. It must be followed by at least five blanks. (Because of
the canonlcallzer, a llne consisting of onty the Jetter c witl
also be considered a comment ltine.) Whlite TMO48 claims this form
also, DTSS Fortran does not. (Page 20)

The appearance of the character "!™ outside of a character string
constant lndicates that the remainder of the llne ]s commentary
and witll be lgnored. TMg48 also mentions thls but [t Is not
supported. {(Page 20)
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Hbe TMOWLS8 tatks about the formatted output routines replacing “
meaningless tow order diglts with the character *?*. It does not
discuss what a meanlngless diglit Ise The Implementation does not
to support this feature.

—- 18 ==
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Part IV -~ FAST Baslic

Changes_to Multics BASIC
The BASIC tanguage provided will be as described In AM82, Rev. 0
with the following changes.

1« The characters "-" and "“.™ wlli additionally be allowed In
subprogram namese.

2 The ljibrary statement wiil be supported.
3. The chaln statement mitl be supported.

b4« On an Input error, the message will make more clear where to
retype from.

5« The PER function wil!l check the file®'s wrlte access for
print, write and scratch.

be The requlirement that a 3 used In a format statement as a

fleld delimiter must be followed by "¢ or “-" wlill be
droppedes In thls cases "~ ls assumed.

Difterences from Q7SS BASIC

As far as we can tell from OTSS TM028 (Feb. 1973) and some
experlimenting on a DOTSS systemys The resulting FAST BASIC wlii
dlffer from BDTSS as follons,

1« A tile number must be <= 16.

2« The ASC functlon does not handle the actual characters for
spaces tab, quote or apostrophe.

3. Spaces, tabs and nonprinting ASCII characters are not altowed
In unquoted strings In data statements. Uppercase letters In
unquoted strings are folded to lowercase.

4e Flle names may not begln with a colon.

Se Letters outslde of quoted strings are folded to lower case
rather than uppercase.

6e If 2 file named In a flle statement does not exist and the
flrst operatlon on It [s for output, the flle ls created.

- 19 -
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7e The USR$ functlon returns the user name rather than an t
Ildentlfication number.
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