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GENERAL DESCRIPTION

The 1400 Interpreter Environment Program (IEP) is used to
establish an environment file for virtual machine execution under
the B1800/B1700 MCPe. This environment file is used by the 1400
Interpreter in its processinge. The environment describes such
things as 1400 wmemory sizes peripheral configuration» 1400
Interpreter special options and B1800/81700 MCP informatione

"Establishing an environment file paraliels the compilation of a

program except that no object code is producede. Input to the
1400 IEP consists of specifications which describe the 1400
systenms as well as the handling of the peripheral devices with
respect to the B1800/1700 MCP and systems The input is in free
format and the IEP uses default characteristics whenever
possible. _

RELATED DOCUMENTATION

Nanme Number
1400 Interpreter P Se. 2212 5355
‘81800/B1700 MCP 11 P. S« Not Released

CREATE/ZVRTL 1311 P. S. 2212 5520
B81800/B1700 Software QOperational Guide - 1068731
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SYNIAX NOTATION

Valid instructions for the 1400 IEP program are presented in
railroad=syntax diagranms» a method which allows visual
representation of syntactic unitse A 1400 IEP instruction is
constructed by following the main line of development from its

beginning (>) to its point of termination (#). WHhere optional
entries are concernedr, the direction of flow proceeds down on the
left-hand Line and up on the righte. Unless otherwise noted»

optional entries are expected by the program in the corder (top to
bottom) in which they are presentede.

Required entries occur on the main Lline of development; optional
ones below the Lline. Required keywords appear in upper-—case
Llet ters; variables in dower-case letters. Underlined portions
of required keywords are acceptable abbreviations for the
keyuords. :

Railroéd syntax is further described in Appendix A.

IEP instructions are given in card columns 1 through 72» with
73-80 used for program identification (sequence numberss etc.)
since columns 73-80 are ignored by the IEP.

A percent sign (Z) detimits the scanning of ‘the card; text
following the "1™ (e.ge.» comments) is ignorede.

1400 IEP instructions are constructed of letterss digitss special
characterss and blankse. Alphanumeric items consist of letters»
digits or periods (.). '

- KEYWQRDS

Upper-case letters in the syntax diagrams indicate keywords which
appear literally in the command.
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DELIMITERS

Delimiters consist of blanks» commass equal signss or semicolonse.
Alphanumeric items wmust be separated by at least one delimiter.
Semicolons sust appear where showne Commas wmay be used to
separate parameters of the declaration.

SYNTACTIC VARIABLES

Lower=case letters» wordss or phrases within broken brackets (<>)
represent generic variables which must be supplied by the user.

NAMES

A name consists of one or wmore (maxinmum: 10) alphanumeric
characterss and a file~identifier composed of one or wmore
(maximums 3) namese A slash must occur between the various
names when the file~identifier consists of more than one name.
Pack-names wmultifile-id (abbreviation, nfid)» file=nanme»r and
environment~name are all considered names and may not exceed 10
characterse.
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SYNIAX QF THE 1400 IEP

The following section defines the syntax of the 1400 IEP and
gives the default setting of each declaration.

MALN SYNTAX

The main syntax consists of the memory» peripheral or optional
declarations. They may occur in any order.

! ‘ 1
[(=====enacs ;| eoccccscccccscecs]
== <memory declaration> =======>|
I=-= <card reader declaration> =-->|
i== <printer declaration> ======3|
1== <punch declaration> ========>]
I== <disk declaration> =========3)
I=-= <console declaration> =====-=>{
I== <tape declaration> =========>|
I== <optional declaration> =====>|
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MEMORY SIZE DECLARATION

The memory size cltause indicates the 1400 wmachine wmemory size.
Memory siz&inay be 4K» BKs» 12K or 16K.

ol
yammmmm= MENORY.SIZE ==-==m===c=-= ==c== 1K =m==s==== ; ====>3
| 1== = ==>| t== 12K ==>{
t== 8K ===>}
1== 4K ===>1

Note: Nontspecification defaults to 16K.
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CARD READER DECLARATION

The card reader declaration may be used to specify the
81800/81700 label card or to indicate an alternate
file-identifier and device for the card file input deck. The
default tabel card» with no parameters» implies a default
file~identifier of "CARDS.1400" and a default device of
“CARD-READER". X

CARD.REABER - S G S D R S S S W e S - w ) )

S AL L EL L e e L L L LR L L L e A e X |
1 . o {
I(emeemcameassaassanacane , cscssmcccscscccocoooo)
R el e D e |
| . i
{=== NAME ====ceecccccccceccaaa>)> 1
1 == = ==>{ : !

i

Prmem e mcnensscncccasnscace=== Kfile~nare> ===>|
I== <pfid>/ ==>i - i
1 1
I== <pack=name>/<afid>/ ===—=—eccacscccc====)|

{== <file-name> ==>| |
]
=== PACK.ID ==~==ecccoccccnascca== <pack=id> ======>|
1= PID =====>] (== = =>{ i
. ]
f=== DEVICE ===wececccccccancn= JISK ==~=cmccacec==3|

I== = =>| 1= TAPE ==========>}

i= CARD.READER ===>1}

I= CRD =====c=====>]

{= DSK =====cccca=)]

The file-identifier must appear on the B1800/B1700 DATA-card
(2DATA CARDS.1400) that precedes all card input to the
environment (i.e.» object program or data)de. The card deck is

terminated by an END-card C(2END).
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 SYSIN DECLARAYION

The SYSIN declaration may be wused to specify the B1800/B1700
Label card or filename and device for the SYSIN card file input
decke. The default filename is "CARDS.1400". The default device
is "CARD.READER".

>om-= s' SIN LI L EE R EL L EL L L L Ll L Ll L Ll DS

P DT R En D R W D DD D AR D W R D R N AR G W R S G D R D WS L R S eR S T e ; --)'
! , {
‘(--‘----------,-------- » ----------------------'

.<------------------‘-------------_-r--------—---—-‘

A== = ==>] ]

|

>>m=mmmemmmmmecceemecccemccas- (file-nase> —=-=>I

1 {=== <afid>/ ==>| i

1 ]

1-- <pack-name>/<mfid>/ =======m=m=ccmcmaaoos)

I== <file~name> ===>|

{

=== PACK.ID ======m===meca=ceaec <pack=id> ====-=>|
1= PID =====>{ == = ==>| '
]

== = ==>] 1= TAPE =======c=====>|
1= CARD.READER ======>]

1= DSK ====c=========>)

This dectaration can be invoked by using the INTOPT SYSIN
specification. See P. S« 2212 5355» 1400 Interpreters INTOPT
SYSIN. :
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CONSQLE DECLARATION

The console’declarationkcan speci fy the type of console desired
in the environment. The default type is the 1407» and the
optional type is the 1447.

The,basic‘differencas,betueen the two are as follows:

The 1407 will issue an accept communicate- then check if any
target SPO input is presente. If presents the message will be
passed on to the user programs. If nots, the interpreter will wait
until target SP0 input is present. '

The 1447 will work the same as the 1407» but if target SPO input
is not presents it will continue on to the next instruction. The
1447 is used if polling the target SPO is the desired actione.

' o 1
I== = =>1 === 1447 ===>|

-
»

If CONSOLE is not specifieds the default assignment is 1407. If
CONSOLE=1447 is specifieds but followed someplace later in the
speci fications by CONSOLE, then 1447 is still assigned. If only
CONSOLE is specifieds then the default is not changed.
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PRINJER DECLARATION

The printer dectaration can speci fy the unit name of the desired
printers the 81800/B1700 backup statuss and the label type. The

Label type default is "STANDARD"» which means print a B81800/81700
ftabel at the beginning and end of the 1400 printer ocutpute. The
Ltabel type "UNLABELED"™ suppresses the label. UNIT.NAME or UNITY
specifies which printer will be used when the systea has multiple
printers and a particular printer is desired.

>ee PRINTER A " 0 D TR G D R DD AP G GRS A WE D WD W R W O ) YR R Y YD R RSP D R A G P WS D 8 AP SR s ; --)‘

' ™ O e . - - - » ------------_------.

i= <hardware declaration> ===========3]|
1= LABELLTYPE ===me=me==- UNLABELED =>1i
1 ' I= = =>} 1= STANDARD =->1
] {]
{= UNITNAME ====memccsec= | PLx> =====>]
1= UNIT =====>] 1= = =>}

Where <x> is replaced by the 81800/B1700 unit letter (e<g.»r LPA
or LPB).
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EUNCH DECLARATION

The punch declaration specifies the unit name of the desired
punch, the B1800/81700 backup status» and the 81800/B1700 Label
card name. The default name is “CARDS.1400". '

>== PUNCH =<==cecmccccccccrccncecccncecncccccccacrcaencreencneeene 3 ==)f

1=STACKER.1==>] |<====sccmmccccccca- p mmmmmemeecrencccac—a—- '
1=STACKER.2==>1 |(==mecccccccccccannccccnccnccccccccacacccaa |
1== <harduare declaration> =======c==c=====>|

1= NAME =====c==<ce= (qfid> ======ccccccc==>|

L I= = =>1 1== <nfid>/<fite~name> ~==>{

i ' i

=== PACK.ID =======cccccx== <PACK.ID> ====>|

§ 1= PID ======>] 1= = =>| 1

{=== DEVICE =====ccccccaccs DPJSK ======c===>]

1= TAPE ==========>|

I= PCH ========-=- >

1= CARD<PUNCH ====>1|
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HARDWARE DECLARATION

The hardware declarations specify the backup status of the
printer or punch fite. If backup disk is allowed by the system's
operator when the program is executeds the B12800/B1700 system
options PBD» is set. HWhen no printer or punch is availables the
printer or punch file goes automatically to B1800/B1700 disk
backupe. If backup tape is allowed by the system's cperator when
the program is executed» backup disk is not altlowed (such as
*PBD*" being reset)» and no hardware is available» then the
printer or punch fite 'will go automatically to B1800/B1700 tape
backupe. Speci fying "HARDWARE™ allows the output to go to the
printer or punch automatically if a printer or punch is
available. Specifying "BACKUP.DISK™ or "BACKUP.TAPE™ sends the
filesr if to backups to disk or tape respectively. Specifying
"FORMS”™ prevents the printing of the file until the operator
intervenes» allowing special forms to be mounted on the printer
or punche A "NO™ or "NOT"™ before any option negates that option
@ Y- PV "NO HARDWARE™ prevents printing or punching of the file»
allowing it to go only to backup)e.

The default is set to hérduare’ Wwith backup not allowed and
special forms not sete. -

1== NOT ==>]  |<======c-ecccc-coo

I1== HARDWARE =====>]
I== BACKUP.DISK ~=>{
1== BACKUP.TAPE =~->|
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DISK DECLARATION

The disk declaration is used to specify each 1311 disk drive that
is attached to the 1400 system. Each 1311 disk drive is
considered to be a B1800/B1700 disk file by the MCP» and is
treated as suche. The specifications in the disk declarations
pertain to the way the B1800/B1700 MCP treats the filer and its
file~nanme. The default B1800/B1700 file-name is "1400/71311l.<n>"
where <n> is a digit (0» 2» 4» 6» or 8) which specifies the 1311
drive number. FILE.TYPE indicates which wmode of character
representation is to be wused for the disk storage. EBCDIC
indicates that it will be stored in 8-bit EBCDIC formate. 8CD
indicates that storage will be in 6-bit format for Move mode and
7=bit format for Load mode. EBCDIC disk files are somewhat
larger, but no character translation is necessary between the
1400 interpreter internal and the disk file formats» so disk
operations are faster. BCD files are smallers but a translation
is necessary. Yo be compatible with the B1800/B1700 1400
free~standing emulator» BCD should be used. BCD files require a
special 81800/81700 file formats so they must first be created
using the special program called T"CREATE/VRTL 1311" (See Related
Documentation).

The default FILE.TYPE is EBCDIC. Specifying NEW forces a new
- (EBCDIC only ) file to be createdrs LOCK saves the file on the
8180071700 disk after End-of-Job. OLD is the default. A NO or
NOT before 0OLD» NEW or LOCK causes the opposite action to be
taken. ~Creating a 1311 disk file on the B1800/81700 disk does
not initialize 1311 addresses:? that operation should be
per formed with the appropriate 1400 utility.

* BUFFERS OPTION

The BUFFERS option allows users to optimize the speed of their
disk accesses. Since all types of 1311 disk files are RANDOM to
-the Interpreters it cannot take advantage of buffer usages for
sequential or serial files. As of the Mark VI.1l releaser the
Interpreter will take advantage of DELAYED.RANDOM, a new disk
access method. When DELAYED.RANDOM is used» blocks are only
written to disk C(an actual 170) when the buffer is required for
storage of a different blocke. In the original implementation of
RANDOM access» an I/0 was 1initiated whenever the Interpreter
- performed a WRITE communicate. ‘
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The number of buffers assigned by the MCP to each virtual disk
file is dynamically left up to the user. The default is only one
buffer» but the wuser wmay specify up to fifteene It is not
necessarily true that a program will run faster if @more buffers
are allocated; buts depending on the type of disk activityr» an
additional buffer may make substantial amounts of improvemente.

For example:

An AUTOCODER assembly will run substantially faster with two
buffers than with ones but three will not make any difference
at all.

A DISK-to-DISK transfers which is sequentials would not gain
from bhaving more than one buffer for each virtual diske. A
transfer from one place to another on the same disks on the
other hand» would definitely benefit from having at least two
buffers (one for reads and one for write» which would
alternate)d.

The more RANDOM that the user®'s program accesses the disk»
the less benefit that can be derived from nwmultiple bufferse.
Conversely» the more areas of relatively serial data that are
accesseds the more reason to have amultiple buffers.
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’:}‘n 1311.(,,) ---—-------------------------—----------—-—->>

‘<u---‘-—-“-‘_—----------- » L L T L B P R L X X X L L F T ¥ J '

{== NAME ========== <pack—-name>/<gfid>/<file~name> -=>Ii

| 1= = =>1 1= <pack-name>/<mfid>/ ======—====c>]|
] = <mfid>/<file~pame> ===<==c=c====>|
' l— <.fid> -------—-—---—---—------->'

! !
"- PACK.ID - on 9 > o @ - (pack-na-e> ---—---‘-----------)l

{ 1= = =>] 1
N | ]
I== FILE.TYPE =====m===c=c g() ==-====c-ccccccccccacs|
] 4= = =>1 |== EBCDIC =->1 '
f=mmmccemccseccacaas [Le-=scmssscmsceemceamacaacncas) |
| 1== NO ==>1 1= NEW =>I ]

I §I== NOT =>| 1= LOCK =>1{ |

! i
{=-= BUFFERS ====weecaue= <number.of.buffers> ====>|
. ‘-- - -)'

Where <n> is a digits 0s 2» 4» 6 or 8 onlyr which represents that

- drive on which the 1311 file would normally reside on the 1400
" SYSteR.

Where <number.of.buffers> is a number between one and fifteens»

and of not more than two digits.
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JAPE DECLARATION

The tape declaration is used to specify each 1400 tape drive that
is attached to the systeme. The device clause indicates which
type of tape driver 7-tracks 9-tracks 9-track NRZ» 9-track PEs» or
that all types of tape are allowed. Default is any tapee. The
UNIT.NAME specifies which B1800/B1700 tape station to uses (eager
NTA)e. The UNIT.NAME overrides the device type; for examples if
it is assigned to a specific driver it uses that specific drivee.
If UNIT.NAME is omittedr a scratch tape on an allowed tape drive
(such as a 9=track if the device is specified as TAPE.9) is useda
If one cannot be founds the B1800/B1700 MCP asks the operator for
an assignment to a drivee. A discussion of tape assignment via
the B1800/B1700 MCP messages "UL" or “0U" or by the MODIFY»
EXECUTE and DYNAMIC statements can be found in the B1800/B1700
System Operational Guide» form 1068731.

'(-------------—---- » --'-----------—-----'

'<-----'-----------------------------------|

1 i= = =>11== TAPE.7 ~==>]| _ i
| i== TAPE.9 ===>I| i
| i== TAPE.PE ==>1} !
1 == TAPE.NRZ =>1 1
! 1
I= UNIT<NAME ========== NT<unit.letter> ==>|

1= UNIT =====>||= = =>|

Where <n> represents the 1400 drive number on which the eamulated
program expects to find that tape (e.g.r» TAPEl, TAPE2 ...

TAPEG). The <unit.letter> is the 81800/B1700 tape drive that
will represent this particular 1400 drive (e<.g.» MTAs» MTC or
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OPTIONAL DECLARATIQNS

"Optional declarations are for specifying special 1400 Interpreter

operationss as well as the tape buffer size. Tape buffer size is
specified as the number of characters of the lLargest tape block

read or written (odd or even paritys and LOAD mode)- If the tape

buffer is too smalls the interpreter is not able to execute the
tape instruction. Speci fying a tape buffer toc large wastes
memory on the B1800/B1700 system. If a tape buffer size is
omitted» and tape units are included in the environments then the
tape buffer size is set to 4000 characters.

>== TAPE.BUFFER.SIZE =====<===== <number.of.characters> == ; =>¢

Where <number.ofe.characters> is the maximum 1400 tape record size
to be processed; from 0 to 32000. Note: Load mode data records

require an extra character for wordmarks (word separator
characters).

Inverted.Edit specifies that editing is done in reverse to the
UeSe systemr» (i.e.» comma is used as period and period as
comma)de.

>m==emmmescmcesece [NVERTED.EDIT =======-seeccccccemcen ; -=-=>g
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SAMPLE COMPILE DECK

The 1400 IEP creates an environment file using the standard
81800/B1700 compile control cards plus the specification cardse.
Normallys this card deck contains the following cards: CONMPILE»
DATA» SPECIFICATIONS» and END. The compile statement may be
entered on the B1800/B1700 console printer or on a card with an
invalid character punched in the first coluan. The data card
normally follows the compile cards and it and the end card should
have invalid character punches in the first coluan.

The following is an example of a compile deck for a 1400
Interpreter environment calted *1400/TEST™ with the following
characteristics?

a. 12K memory

be A printer» altowed to go to 81800781700 backup

c. A card punchs assigned to B1800/81700 Card Punch A (CPA).
de A 1407 console printer

12END

,------Q---- LI XY PP L P R Y Y Y Y Y PR Xy ¥ e )

1 FINI;

,----‘--------‘----------—----- L P R T P P T % T % )

1t CONSOLE = 14075

I‘--ﬂ-‘—---—----‘- ----------------- - - ———

I PUNCH UNIT.NAME = CPA;

,-‘-------‘-'---- ----------- L ET L P P L X T 2 X ¥ ¥ J

§ PRINTER BACKUP;

1 MEMORY.SIZE 12K;

I--,u-_-uaﬂon-ﬁﬂ----u‘--‘-uc- A DR G DGR G D G TS D G D B A OB w8

12DATA CARDS

,—---‘----- ------- L L L L X X 2 L X 1 R 3 X Y E ¥ L X X X L T X X ¥ T J

12COMPILE IAOOITEST HITH 1400/IEP TO LIBRARY
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QPTIONAL SPO INPUY

Since the 1400 IEP is a program that is run dnfrequently» and
because it is necessary to have a one time special environment
ocassionally» an optional SPO input instead of card input is
available for 1400 specifications by setting SW0=1.

EX:

SYNTAX
? CO <program name> WITH BS00/IEP SW0=1{ LIBRARY
SAVE
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ENVIRONMENT INTERFACE

The 1400 IEP places various flags in particular scratchpad
registers to be passed on to the 1400 Interpreter. The
interpreter reads those flags and interprets them as setting
on/off conditionss» peripheral specificationsr, memory sizer etce.

Currently the scratchpad assignments are as follows:

S18 .. PERIPHERAL DESCRIPTIONS
BITS..-DEVICE PRESENCE

0 CARD.READER

1 CARD.READER.2
2 PUNCH :
3 'PUNCH.2

4 PRINTER

5 PRINTER.2

6 DISK.0

7 DISK.2

8 DISK. 4

9  DISK.6

10 DISK.8

11 CONSOLE.BACKUP
12 TAPE1L

13 TAPE2

14  TAPE3

15 TAPE 4

16 _TAPES

17 TAPES
18 READ.STACKER.1
19 READ.STACKER.2
20 BINARY.CARD.READER
21 1447 .CONSOLE CIF 1 THEN 1447, IF 0 THEN 1407)
22 SPARE

23 SPARE
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S3A .. TAPE.BUFFER<.ADDRESS
S3B <« TARGET.MEMORY.SIZE

S5B <o DISK.FILE.TYPE (EBCDIC = 1, BCD =
BITS...DISK-REFERENCE

0-18 SPARE

19 DISK.FILE.O
20 DISK.FILE.2
21 DISK.FILE.4
22 DISK.FILE.6
23 DISK.FILE.8

S10B .. INDICATORS.AND.SWITCHES
BITS...RECEIVED FROM IEP

0-6 SPARE

7 INVERTED.EDIT
8 END.1401
9 EQJ.1700
10 EO0J.DUNMP

11-16 SPARE
17-23 SENSE.SWITCHES

5-2

COMPANY CONFIDENTIAL
1400 IEP
Pe. S« 2212 5504 (F)

0)
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EXCEPTION CONDITIONS
MARNINGS

ALl warnings produced by the IEP are of the advisory capacity and
can be overlooked by the wuser without adverse effects on the
‘environment created.

ERRORS

Errors generated at "compile time"™ must be remedied in order to
create an environment codefile. ALl error sessages have been
designed to make the necessary corrective actions obviouse. For

additonal assistancer refer to Section 3» SYNTAX OF THE 1400 IEP.
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RAILROAD SYNIAX

In the example of railroad syntax given in figure A.l» the
following conditions are implied:

® The main line of development is from Lleft to rights
down on the left vertical Lline and up on the righte. A
Lloop or series of choices is shown by a return Lline
with an arrow showing a flow to the left (<===w=====),

* An arrow shows the direction of progress from the point
of origination (>===) to termination (#). A statement
is not complete wuntil it reaches a terminator (#).
Where the syntax continues on another lines a double
arrow (>>) is useds both to break the first Lline and to

continue the second. The continuation point is
indented.
* Required syntax is presented on the main line of

- development; optional on a secondary line. Required
keywords are presented in capital letterss variables
in tower case. Underlined portions of keywords are
their allowable abbreviations.

E The /n\ shows the maximum number of times the line may
be crossed. The bridge /n*\ shows that the line aust
be crossed at least once. Since required syntax is
usually shown on the sain line of developments the /n=\
options presumably, will not need to be used often.

* Abbreviations uéy be used for variables. A list of
standard abbreviations may be presented = in the

introduction of the document or the Llist pmay
immediately precede the figure. In either case» the

abbreviation(s) should be as obvious as passible.

* Angle brackets (<>) and a space occur around variables;
a space precedes and follows a required worde.

® The pound sign (#) denotes a termination pgint for the
syntax of the item being describede.

* Continuation of a primary or secondary line of
~development can also be shown by a continuous line that
@ returns (¢========) ~and then flous  forward
(m===e=ew===>) to a vertical line« The return line may
contain an entry. . This format is helpful when an
optionatl parameter contains several elements itself.
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* A horizontal tine between entries must be represented

by at ieast a dash (==) in order to clearly distinguish
the Line from a hyphenated word. '
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>m- PERFDR“ -n-—-,-d----u-é--——------- <input-file—id) - )
>== PFM ====>1 | | !
>== COPY ===>| I== <routine~type> ==>{

))-u-‘----nm-----q-n------o-'----------------------o——--—--—--;f>‘
[ € o o o Cmmm e me o e - - - - - . - - - - - - - - =
'-Il\-— (input-rec-tgth> -_“-----n---—---------—-‘------)'

! {== <blocking=factor> ==>I ]

] !
'n’l\-n TAG: <tag¢file-id> ------d-—--------------------->‘
’ : 1
’—,l\o- <i“put-file-aceess-.ode> ----‘-c-_--—--—-----a--->l
] [}
'n,l\-u <°utput-file-id> ----—--------¢--c-u------n—----->'

] ]

.-,l\n------ ‘outputcrec-lgth) cooeccasay ) L

. - 1
>)---q-------‘--------——-oo------,-o-—--o—----—------->'

'_-’f‘ (blocking-factor) ---—---------—¢a-----—---->l

_ B | ’ B

. 1¢==== <blocks~per—~area> ===-=-{ 1
! ' 1
'---n--q-n--o---------—-—---nnu-----i-c--—-.--—----)"
]

{1=/71\== <output-file~access-pode> === =cosccccccacccac===>]

i | | ~ '

l—’l\-- VARIABLE - - - - " - . - W W W - wa )

i == VARY ===>{ i

t . : 1

",1\-- SKIP <integer> -—-—----——---—--w----—60-------—-->‘

1 1

1=/1\=== SEARCH == <start-posn> ===~ <search=arg> =======>]

1 - ]

{== SELECT ==== <start=-posn> == <search=arg> =======>]

i - ! { I R |

1 .
I== EXCLUDE ==>i i== <puma~to~return> ===>|{

l - - -
’-f KEY -an <start-posn) R D D G5 G DGR R SR AR D . R G
I== . <key=igth> ===>1 i
i

== <nump~to-return> ==>{

Gee W SN0 GBS e e WD am aw

' "‘---’;--------‘--‘-”' ‘

Figure A~1: Sample of Railroad Syntax
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Page Changes to Reve D (Additional VII.0 Updates)

2~1 First paragraph rewritten.

3-3 CARD-.READER DECLARATION redefineds <pack> and <device>

addeda
3~4 SYSIN DECLARATION added.
A=1 to Appendix‘h added.

A-3
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