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GETTING ON THE AIR WITH 0S/78

3. Type the following commands in response to the monitor's
period (.) prompting symbol:
,FORMAT RLO1
+ZERO RL1A!/Y
+ZERO RL1E?
+ZERO RL1C?
+COFY RL1A!RLOAIX.X
The system will format the disk pack, zero each device and
copy all the system files from unit A of Drive 0 to unit A of
Drive 1. When the operation is complete, the monitor takes
control as indicated by the period (.).
4. Remove both disk packs and label the disk pack taken from
Drive 1 appropriately. This is the working system disk pack.
5. Store the master disk pack in a safe place.
6. Place the working system disk pack in Drive 0.
7. Press the system's BOOT button, and you are ready to wuse
0s/78.
2.2.3 DECstations With RX02 and RLOl Disk Systems
The following steps describe how to make a backup copy of your master
disk pack.
1. Place the master disk pack in RLOl Drive 0. Make sure that

the drive is not write protected (WRITE PROT indicator lamp
is extinguished).

Press the BOOT button,

Place a blank diskette in RX02 Drive 0.

Type the following command to initiate the backup operation:
o GUEBRMIT RUTLIDX

When the monitor again displays the period (.), remove the

disk pack from its drive, and place a blank disk pack in the
drive.

Type the following command to complete the backup operation:
o BULMIT BAUKE!

When the monitor again displays the period (.), the disk pack

in Drive (0 now contains a complete copy of the contents of

the 0S/78 system software that resides on Device A (RLOA) of

your master disk pack. If you want to make an additional
backup copy of the system disk, type the following command:

, BlRE
then perform steps 5 through 7 again.

Store the master disk pack in a safe place.

2-9 September 1979
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2.3 DEMONSTRATION PROGRAMS

A series of programs are provided to demonstrate some of the
capabilities of 0S/78. These programs are run by a self-explanatory
BATCH file called DEMO.BI. To initiate this demonstration, start the
system and type the following command in response to the monitor's
period (.):

SSURMIT DEMO/H/T

The batch stream controlling the demonstration repeats it every three
minutes until you type a CTRL/C.

Once you become familiar with the system, you may wish to remove the
files comprising the demonstration to make room for other programs.
To do so, use the DELETE command and type:

SJOEL DEMOT? X

2.4 DEVICE AND FILE NAMES

2.4.1 Devices

The system recognizes each of its devices by one of the logical names
listed in Table 2-2. You use these names in command strings to the
system programs to specify the devices that you want to use. Although
the system can recognize all the names, no one DECstation can have all
listed physical devices. The SET HANDLER command, described in
Chapter 3, allows you to specify which devices are available.

If you refer to a device that does not physically exist, the system
will enter a loop condition and will not print any error message. You
must restart the system by pressing the START or BOOT button to resume
0S/78 operation.

Table 2-2
0S/78 Permanent Logical Device Names
Name Description
DSK Default output device; usually same as SYS
SYS The diskette or disk pack inserted in Drive 0 where the
monitor and system programs reside.
RLOA Unit A of RLOl Drive O
RLOB Unit B of RLOl Drive O
RLOC Unit C of RLO1 Drive O
RL1A Unit A of RLOl Drive 1
RL1B Unit B of RLOl Drive 1
RL1C Unit C of RLOl Drive 1
RXA0 The diskette inserted in Drive 0
RXAl The diskette inserted in Drive 1
RXA?2 The diskette inserted in Drive 2
RXA3 The diskette inserted in Drive 3
TTY Keyboard/screen

{continued on next page)
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2., If the command is recognized, execution will begin
immediately. If you see an error in the command line, press
CTRL/C quickly to terminate the action and return control to
the monitor. Whether this step prevents execution of the
incorrect command depends on the type of command and the
file(s) involved.

You can destroy important files if you incorrectly issue any
of the following commands:

COPY SAVE SQUISH DELETE ZERO

In fact, the error may actually destroy part of the software.
Therefore, be extremely careful when using these commands.
Any specific cautions that should be exercised when using
these commands are fully described in Chapter 3. Always be
sure to make a back-up copy of the system and &all other
important files that you have created (see Section 2.,2).

Section 2.5.3 describes how to correct any errors that have been made
in the command line prior to executing the command.

2.5.3 Correcting Errors

Until the RETURN key is pressed, the system will not process the
command line. Therefore, the command 1line is still available for
correction. Always check the command lines before pressing the RETURN
key since a line with errors may cause undesirable results.

To correct typing mistakes, use the DELETE key. This key erases the
last character typed. Each . use of the DELETE key causes one more
character to be erased. The correct character or characters can then
be typed. ' ‘

A command line may be deleted completely before it is entered by
typing CTRL/U (produced by holding down the CTRL key and pressing the
U key). This echoes as "U and returns control to the monitor without
processing the current line. The monitor's period (.) indicates that
the system is ready to accept a new command. You can then retype the
command line. You can use the LINE FEED key to verify the contents of
a command that is being entered. The system will display the portion
of the command line that you have entered.

2.5.4 Using Input/Output Options

In addition to specifying output and input files in the command 1line,
you can specify various options to perform select certain functions.
Options are numbers, alphanumeric characters, or their full-word
equivalents. Numbers used as options are generally contained in the
command line with the egual sign (=) or square brackets ([])
construction. The alphanumeric option characters are set off from the
I1/0 specifications by the slash (/) character for single character
options and parentheses for a string of single characters. The usage
of the slash, parentheses, eqgual sign, and sguare Dbrackets is
explained below.

You will find an explanation of the single character options 1in the
command descriptions in Chapter 3. Appendix I lists the full-word
equivalents to the single character options. A group  of
general-purpose options known as dash options that you can use in most
command lines are described below.

2-15
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2.5.4.1 Equal Sign Construction - An equal sign (=) followed by an

octal number may occur only once in a command line and must be

followed by a separator character (comma or left-angle bracket), other

options, or a line terminator (RETURN or ESCape). For example,
JIIRECT SYSIa3

will list the directory of the system device on the screen in three
columns.

2.5.4.2 Slash Construction - A single alphanumeric character is
preceded by a slash and can occur anywhere in the command line (even
in the middle of 2 file name) although the usual position is at the
end of the line. For example:

OCOFY RXALISEUINTL EXSRXAQIFIRST L EXST
means the same as

SOOERY RXAL D CONTE XA TORXAQIFIRET L E X

The option /T instructs the monitor to assign the current date to the
output file.

2.5.4.3 Parentheses Construction - When two or more letter options

are used, you can group them together inside parentheses. This

construction is valid anywhere in the command line. For example,
LCOEY LB ITHITEUT  EXISYS I ITMPUT L EXAAQT)

means the same as

Y R AT T T EUT R BYS I TNRUT L EX/QST

2.5.4.4 Square Bracket Construction - The souare bracket construction
can only occur irmediately after an output file name and consists of a

left scuere brecket ([), a decimal number between 1 and 255, and a
right socuare oracket (]). The scguare bracket construction allows you
to optimize file cstorage by specifing an upper limit on the number of
olocks recuired oy vour output file. For example:

AL TR T b TR NG 200 1S 0URCE
The output files are a file named BINARY on device DSK: having a
maximum lenath of 19 blocks, and a file nemed LISTIN (only six

characters are significant) on the device DSK: with a maximum length
of 200 blocks. The input file is SOURCE on device DSX.

2.5.4.5 General-Purpose Dash Options - These ontions provide a
shorthand method for specifying devices and files with certain
commands. The fora is:

-ex

where:

-ex iz onz of the options specified in Tzdle 2-4

2-15 September 1979
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In the following example, typing

RLAISEE IR AR

will assemble TEST.PA, store the resulting binary program in TEST.BN
on DSK, and display the program 1listing on the terminal. The -T
option saves you from typing the specification:

,TTY: <
Table 2-4 .
General-Purpose Dash Options
Option Meaning

-FT Selects the FORTRAN IV Compiler if you do not use the
default file extension .FT (used with the COMPILE and
EXECUTE commands) .

-L Send output to LPT. For example, typing

.DIR-L
will list the director of the system device on the line
printer (LPT).

-LS Generate a listing file (used with the COMPILE,
EXECUTE, and PAL commands). The 1listing file is
written onto SYS: if no ocutput device is specified and
is given a .LS extension. The listing file name is the
same as the file name that immediately preceded the -LS
option in the command string.

-MP Generate a memory map (used with the COMPILE, EXECUTE,
and PAL commands).

-NB Do not create a binary file (used with the COMPILE,
EXECUTE, and PAL commands). .

-PA Selects the PAL8 Assembler if you do not use the
default file extension .PA (used with the COMPILE and
EXECUTE commands).

-T Send output to terminal.

2.5.5 Remembering Previous Arguments

The system remembers the arguments that you use with the CREATE, LOAD,
PAL, EDIT, and EXECUTE commands by storing them in a temporary file.
Thereafter, when you use any of these commands without arguments, the
system will wuse the arguments that it stored. When you again use
these commands with arguments, the system replaces the currently
stored arguments with the new arguments. The storage area for the
EDIT command is separate from the others and its contents will not
change unless you issue an EDIT command with arguments.
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The following example illustrates this feature. If you entered the
command:

.EXECUTE TEST1.PA:
you could compile TEST.PA by issuing the command:

.COMPILE

NOTE

The system does not remember command
arguments typed if you restart the
system with the START button or the BOOT
command.

2.5.6 Using Wildcards

The wildcard construction 1is a feature that allows you write
generalized file specifications when manipulating files. Wildcards
allow a file name or the extension specified in a command to be
replaced totally with an asterisk or partially with a guestion mark.
This allows you to designate classes of file names or extensions. The
wild characters are particularly useful when doing multiple file
transfers.

You can use the wildcard construction in the file name specifications
of the COPY, DELETE, DIRECT, LIST, RENAME, and TYPE commands.

The asterisk (*) is used as a wild field to designate the entire file
name or extension. This is illustrated in. the following examples:

TEST1.* All files with the name TEST1 and any extension.

* BN All files with a BN extension and any file name.

* % All files (except when used with the DELETE command).
The guestion mark (?) is used as a wildcard character to designate
part of the file name or extension. A guestion mark is used for each
unspecified character that 1is to be matched. For example, PR??
matches all files beginning with PR that are two to four characters
long. Other examples are as follows:

TEST2.B? All files with the name TEST2Z and any extension
beginning with B.

TES??.PA All files with a PA extension and any file name from
three to five characters long beginning with TES.

2?2.27 All files with file names of two characters or less.

The asterisk and the guestion mark can be specified together in the
same command line:

?2?27.* All files with file names of three characters or less.
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2.8 FILE-STRUCTURED DEVICES

A file-structured device is a random-access mass storage device that
is logically divided into a number of blocks. This kind of device can
read and write any desired block. A diskette and disk pack are
file-structured devices, but a terminal is not.

All 0S/78 file-structured devices are logically divided into 256-word
blocks. Hence, blocks of 256 words are considered the standard size
for 05/78. A file consists of one or more seguential (consecutively
numbered) blocks. A minimum of one block per file is required,
although a single file could occupy all of the blocks on a device.

By convention, 0S/78 block numbers are specified in octal radix, while
file lengths (number of blocks per file) are specified in decimal
radix.

There are two types of file-structured devices, system devices and
non-system (or files only) devices. A gystem device contains a copy
of the 0S5/78 Monitor (also called the system head) on its medium and
the 05/78 system programs; a non-system device does not.

The system device is also the disk drive that 1is accessed when you
press the DECstation's START or BOOT button or use the BOOT command.
If your system has an RX0l or RX02 diskette drive, the system device
is Drive 0 (RXAO0). If your system has RLOl cartridge disk drives
only, the system device is device A of RLOl Drive 0 (RLOA).

Table 2-5 lists the 0S/78 file-structured devices and their storage
capacities.

Table 2-5
Storage Capacity of 0S/78 File-Structured Devices
Device Type Size
(in blocks)

System 4018
RLxA

Non-system 4074
RLxB Non-system 4074
RLxC Non-system 2018

System 431
RX01 _

Non-system 487

System 932
RX02

Non-system 981
VXAQ* Non~-system 128

* DECstation 88/97 systems only
2-23 September 1979
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2.8.1 Using RX0l And RX02 Diskettes

The RX01 and RX02 diskettes are physically identical. The RX01 is a
single-density diskette and the RX02 is a double-density diskette.
This means that an RX02 diskette has approximately twice the storage
capacity of an RX0l diskette (see Table 2-4).

The RX01l diskette is supplied already formatted for single-density
operation. You must, however, create a directory area on it with the
ZERO command before copying files to it. If you are creating backup
copies with the DUPLICATE command, the ZERO command is not necessary.

The RX02 diskette is a single-density RX01l diskette that you reformat
for dual-density operation with the DUPLICATE command's /D option.
You must, however, create a directory area on it with the ZERO command
before copying files to it. If you are creating backup copies with
the DUPLICATE command, the ZERO command is not necessary.

You should observe the following rules when using diskettes:
e An RX01l disk drive can use single—density diskettes only.

e An RX02 disk drive can use either single-density or
double-density diskettes. The system automatically determines
the density of the diskette.

e A system diskette that contains an old version of 0S/78 can
run on an RX01l drive only. You can use it on an RX02 drive if
you want to use it for file storage only.

2.8.2 Using the RL01l Cartridge Disk Pack

The RLO1 cartridge disk pack is a high~density mass storage device
that has a storage capacity that is approximately ten times that of
the RX02 double-density diskette (see Table 2-4).

Each disk pack consists of three logical 05/78 devices: device A,
device B, and device C. Device A and B are the same size. Transfers
between these devices are faster than transfers between either one of
them and device C. This is because the device C is smaller than the
other two and conseguently occupies less of each track on the disk
than the others. This increases the search time required for device C
blocks.

You must format and zero each new blank disk pack with the FORMAT and
ZERO commands before using it with 0S8/78. 1If you do not do this,
0S/78 cannot successfully use the disk pack.

Each disk pack incorporates a bad block mapping scheme that allows
0S/78 software to ignore disk blocks that become defective. Whenever
a bad block error occurs, you can use the FORMAT command to make the
block wunavailable to 0S/78. This allows you to prolong the life of
your disk packs.
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2.8.3 Using the VXAQ0 Extended-Memory Device

The VXAQ device enables you to use the extended memory above 32K
provided in DECstation 88/97 systems as though it were a separate
file-structured device. The VXA0 device provides high speed 1I/0
performance similar to that of a fixed-head disk type of storage
device. You refer to it in the same way as the other 0S/78 devices.
For example, this command

LCOPY UXA0SAMPLECRXAO I SAMFLE

copies a program called SAMPLE into the area of memory above 32K. The
command

JOIR VX80t

produces a directory listing of the device.

2.9 FILES

A file is the fundamental storage unit of the 0S/78 system. It 1is a
uniguely named collection of data that is treated as a unit. The
format of this data is unimportant; 0S/78 can manipulate several
standard formats, including ASCII files, - binary files, and
memory-image files. The important consideration is that the data
forms a single and uniquely identifiable unit within the system.

2.9.1 File Directories

To malntain records of the files on a device, blocks 1 through 6 are
reserved for the file directory of that device. Thus, file structured
devices are also called directory devices. Entries in this directory
inform the system of the name, size, anad location of each file,
including all empty files and the tentative output file, if one
exists. Six blocks are always allocated, though all are not
necessarily active at any given time. Block zero is unused, except on
the system device, in which case it contains the system bootstrap, a

program that reads in the 0S/78 Monitor and the system device handler
(SYS) .

2.9.2 File Types
Three types of files exist in the 0S/78 system:

1. Empty File - An empty file is a contiguous area of unused
blocks. Empty files are created when permanent files are
deleted or when the ZERO command is used.

2., Tentative File - A tentative file is a file that is open to
accept output and has not vyet been closed. Only one
tentative file can be open on any single device at one time.
Tentative files never appear in directory listings.

3. Permanent File - A permanent file is a file that has been
given a fixed size and is no longer expandable. A tentative
file becomes permanent when it is closed.
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To further understand file types, consider what occurs when a file |is
created. Normally, in <creating a tentative file, the system first
locates the largest empty file available and creates a tentative file
in that space. That establishes the maximum space into which the file
can expand. The user program then writes data into the tentative
file. At the end of the data, the program tells the system to close
the tentative file, making it a permanent file. When the file is

closed, whatever space remains at the end of the file is available to
contain a new file.

2.9.3 ASCII Pile Format

ASCII files are packed as three 8-bit characters into two words as
follows:

WORD 1 CHARACTER 3 CHARACTER 1
(Bits 0 - 3 {Bits0-7)
WORD 2 CHARACTER 3 CHARACTER 2
(Bits4-7) (Bits 0 - 7)
0 3 4 1

2.10 0S/78 COMMAND SUMMARY

Table 2-6 is a summary of 0S/78 commands. For each command, the table
shows the command and its abbreviation printed in red ink, the format,
and a brief functional description.

2-26 September 1979



(sbed 3xdU UO PANUTFUOD)

GETTING ON THE AIR WITH 0S/78

- Teutwidy o3 andano o3
pasn aq 3snw uotido JI- 8yl snyl ‘IdT 03
s3tnejyag °ay7r3 921nos 8yl woijy bHuTISTT
90U919381-55010 e soonpoad pue SITQUWISSY

-BUTITPO JI03F 9T1J #3u e suado

*po1310ads
aq ueo sar13 dndur 8a13 o031 dn * 19yjoue
03 9DTASP §L/SO dUO WO1J SITTF SIdFsuei]

*parjyioads oq ued s[T3 3ndur
suo0 ATUO “‘AI NVMIY0Od I8pufl °*UOTISUIIXD
sweu 2713 8y3 uo butpusadep AI NVIILIOd
10 ‘DIsvd  ‘grIvd O3 uTeyd TITM pURMWOD
STUL *saTry weaboad patr3jtoads 103
sbut3siy 310/pue sal1j Aieurq saonpoid

*S20U2193J1p 1194yl I1e sAeldstip pue
SutrT Aq 9UTT s®I1J 821nos om3 saiedwo)

- (ATuo swa3lsdAs g/ uoTie3lsDIQ) uorieaado
yse3 orburs ‘y9T ©3 8L/SO suiniaa pue
futuuna AT3usrind sT 3eyl (g xipuaddy
99s) ysel JUOTQUWAS 39Ul S93IPUTWIIY

¥y 10 Y @0T1a3p wsjlsAs parjyroads

sy3 uc buriprsal wa3isAs 8yl sazZI[RTITUI

‘uorjedIjIpou
pue uo13ea1d weiboid 103 moTTE 03 I0JIpPd
abenbuel DISVE 924Ul JO UOTIINDIXS S3s52anbHay

*dueu
201A9p TeROTHOT 3Jusurwiad ay3z YiTm Sweu
90TASD pOUTIJIP-I9SN MU ©  SIIBRIDOSSY

X9°'37713

X3°9713

e INI"OTTILADDPOXS"ITTIASD

suor3do/* " /X8 ' T9[TI>X2° 917

X8°*Z3TTJ AP X3 I9T1IA9p
>x9*3ndino:aap V

JAIYD

V3adaod

Ad00

WOo

dWOD

YO

Ap/ 0t

sweu-13sn aspwad

svd

SV

439D

EAATCE- o)

AdOD

ITIJHOD

JAVYAWOD

TIONVD

1004

JIsvd

NOISSV

uot3oung

a1dwexd 3JrPwWiIog

puURWUO)

Alewwng pugwwod §./S0
9-¢ at1JedL

September 1979

27

I



GETTING ON THE AIR WITH 0S/78

{ebed 3xau U0 pINUTIUOD)

*9sn gL/SO 103 3ded ASTP T0TY S3Iewiod

*pa1jroads
9q ued @TT3F duo ATuo ‘AI NVILYOd I3pup
*UOTSUd3IX® Bweu 3TT3 9y3 uo burpuadsp
AT NVSI¥0d 10 DIsve ‘g1I¥d 03 uTeyd
ITT# purwwod sTyL ‘weiboid ayl ss3Indaxd
pue ‘9113 Aieutrq 9y3z speol ‘soT1j
we 1boad patjyioeds ay3z 103 sbuiisti
1o0/pue CER Aieulq saonpoid

*2713 3ndano mau e butweu
91Tyms ‘paure3iaa &g o031 STIF Teurbrio
|yl jo Ado> © SMOTTEP UOT3ONI3SUOCD
3ndano/3ndurt ay3 bursn ‘buriltps
103 o113 burisixe Apeaile ue suadp

*2339ysTp 3Ind3no 3Yy3l 03JUO 233IYSTIP
andut 98Yy3 JO sS3ud3uU0d 9yl saonpoadey

A1030911Pp
20TADD 8L/SO ue Jo burisil B ssonpoid

*@DTA3D Buwes
2yl UuO 9pTISaT 3ISNW SIATTIF IV ‘sewwod Aq
pojeiedas ‘patjiosds aq ued saTty 3ndut
2413 o03 dn  *S39[T3 SI0wW IO BUO S33973(

*saweu

paurjap-19sn snotasid T[Ie S93RPUTWITY
*patr3toads

sem ajep ou JT HANON 10 TRUTWId]
uo @3ep 3ua1ind jurad ‘usatb s1 Juswnbae
ou JI “-wo3sAs 3y3z oO3UT 23ep Sy} sid3ujg

suotido/ 1079 LYWNOJ

X9°O9TTI>X0" 9113 Xy
10
suo13do/x9°3713'%8°9113 X3

STTI>eTTI @i
a0

9113 ad

suo13do/:A3pPUT>:AdPINO  gnd

suot3ido/:a3p ¥IQ

suotrido/* **x3°9[T1J:A2P 7T3q

ad

Ad~uww-pp  yq

LYWIOd

dLN2dXd

LIdd

JILVOITdNa

LO3¥1Ida

JL3Tad

NDISSV3ad

1Lva

uor3joung

s1dwexy 3jewWioyg

puewuwod

Azewwng puerwwo) §L/SO
(*3uo)) 9-7 =219%L

September 1979

2-28



GETTING ON THE AIR WITH 05/78

{abed 3x3u uO pPaNUIIUOD)

e (ATuo wailsAs g uoT3Ie3isSDIA) po3iutad
aq 03 S911J onanb 03 (H x1puaddy a3s)

puewwod 3Juorquis 137oods 193utrad BuT7q suotido/isiT-sweuatry O andand
*9713 @danos parjidads ay3 *e/3TTJUT:ASDP>STTIIDID:ABD

soTqWasse pue 13[quasse g§Ivd 2yl suny '97T33ISTT:ABP'DTTIFUTIq AP  TVd 1vd
‘w23sAs (@nbtuysal butrbbngaqg

12320) Lao °y3 $31e3s pue speoOTq ac 1ao
*2aempiey
oyl ut aTgeTIRA® SPISTJ 3JO I3qunu
sy3 pue g./so Aq pesn buteq Afrren3ioe

SpIat3 Jjo 1aqunu 9yl yzoq slerdsTtdq WIW
‘oTgerirRAR .

spIoT13 Aaouow jo idquwnu  3Yy3 s3Ios u  WiW AMOWIW
*9T1T13 Indur

patytoads oay3z jo deuw Azowow B saonpoid XO°'O[T1J:043pP>X0°9[1J:a3p dVNW dVRi
*2WRUSTIJ 9Yl JO UOTSUIIXd 3Y3
uodn butpuadsp AI NYIINOd 10 DISvd ‘81vd

19Yy3l1d® 10J siapeol 8L/SO Syl Jo auo suny x9°a713:09p O1 avorl
*ILd'7 uo soTrtl3

parjroads 9yYy3l JO S3IUSJUOD Byl S3ISTT *e+/x3°3713:0a0p 11 1SIT
‘puewwod g./S0 Porj1o3ds ayj

uo uoTjPWIOIUT [BEUOTIONIJISUT sAetrdstq puewwod HH d14H4
*3D21A3p B WOiJ Aiowsw o3jul

(3ewI0] AS*) SOT1) Obewtr Alowdw speor X3°0T11J:A0p D 139

uocT3duNng ardwexy jewiog puewuwo)

Arewwng puewwod g7/S0O
1 (*3u0d) 9-7 °19rL

September 1979

2-29



GETTING ON THE AIR WITH 0S/78

(abed 3xau uo psNUIIUOD)

*S1930”R1RJO 9SRIO-19MOT s3jutiagd

*30TA9P ATUO-PERAI 2DTA3D SOYEW

3109335
3TQTYuT 03 I3dTFTpow TeUOTIdO = ON
901A9p Aue = :Aue
XOTA ‘X0TS Y ALL = 193

*5073STI1330RIRYD IdIpuRy 9DTA3IP Ssabueyd

‘pounsse ST AS® ‘p233Two SI X9
J1 c*petrjioads 90TA3pP 9yl uo Ajowdw UT
A13u@11no> weiboiad oyl jo obewr ue saaeg

*:SXS U0 9pIsal
jou sa8op 3eky3z weiaboid e uni 03 pasn
8q 3snu pue ‘purwwod JYVLS pue IIo e
03 3JuaTeAInba ST puRWWOD STYL °SS21ppe
put3ziels s3T 3e weiboad sy3 s3jie3s
pue ‘eaie yo3rids wa3sAs syl o3 yoo1ld
T013u0) 210D S3IT saaow ‘(sweiboid wsoisihs
8./S0 3dsox®) 91TJ obewl Aiowsw e SpeOT]

* (g x1puaddy 89g ‘*ATuo swa3lsAs
g, uoT3Ie3lsDIQ) ysSeid 3Juorquwiks s3Iels

*aweu 3ndino oyl 03 sweu 3ndurt
9yl wo1j aIIJ Oyl JO dweu a9yl sabuey)

TPOUINSSL STOAST ‘po3ruwo
ST X@° JI *ssoaippe burjie3ls oy3y 3je 31
s3Ie3S puer (pP93oS3FJE 30U ST BIIP YO3RiIdOS
W33ISAS 3yl 3eyl 3doOXO  puRBUWOD  XO°OTT]J
GAS NMM © 03 juareainbo 3t butyew)
‘901A0p WO3SAS oyl woij (sweiboid wa3sds
g8./S0 3dooxd) sal13 obewr Kiowsw Speor

>1 [ on] za1 was

AINOAQYIY =ozH_ tAue  13s

suoT3do X3°9[TJ:A3D VS

X9°3T13:A9D ¥
saweu-juoIqwWAs Iy

suUOT3dO/XO*PTO:AIP> XD *MOU:IADD NIM

X9°9713 ¥

LdS

JAVS

NOY

153and3ay

AWVYNIY

uoT3oUNg

o1dwexg jrwiog

puURWWO)

Aieuwuwng puewwo) 8//SO
(*3u0)) 9~z oTqelL

September 1979

2-30



GETTING ON THE AIR WITH 0S/78

{(abed 3xsu uo panuTluUOD)

*NH*aweuaaipuey
:paITeO (M3U) 19Tpury Mau yitm  (p1o)
we3sks ur AT3jusiind asTpuey sode(day

‘U 03 YipIM uwniod s3asg

*pasn
st Aay 3rdTaa uaym \ e burjurid uey3
Isyjela Uo910S woxj a230vaieyd s939713d

*3ndano
butanp Spuooas u 3Jo asned sarqeud
*S/TYLD pue §/T¥1D soTgrug

*paddeiysiooq

ST wWsa3SAkS uaym (pwd) purwWWOd S23INDSXJT

‘paddeia3siooq ST
Wa3sAS USUYM WO*LINI Ul PUPWWOD S$393NJdXJH

‘w 03 3IYybroy u9svI1DS S3I8S

“(g)££0 ueyl 1syaea ¢ e o3 sdeuw

2pod DSd  3IPY3I OS [euUTW1d} S[OSUOD S33S
‘3ndutr uo bBuroyod 1930vIRYD s3aTgePU]
*(oste :5d7) &O3VId

Aq poAerdsip suwnlod JO  1d3quUNu  S33§
*9pod

Ten3joe ayj ueyl Isyjei ieyd_  se deu
§1930®BIBYD rI¥ID 3Iey3 OS TRUTWIS] S3IVS
*{osTe :183) LDA¥IA

KAq poderdsip suuniod JOo Iadqunu  S39S

‘u 03 YIpTM uwnrod s3as

Mau>pro Jd3TANVH

u HLUJIM: 193

7d0DS ~Moz¢ 1193

u Isnvd :ozd : 193
a9yvd QOZd 1193

pwd IINT =ozﬁ 1SAS
LINT _ﬁoz= 15AS

w LHOTHH: 193

054 mAuzm LI

OHO mozb 1103

u 1T03: 193

102204 mozm : 193

u 10D+ Id7
u HLAIMSLd'T

LdS

L3S

LIS

L35

BACES)

LIS

LdS

LAS
L1ds

LdS

IAdS

[
BPC e

J1S

{*3uec)) 43S

uotT3oung

a1dwexy Jewiod

puewuwo)

Axewwng purwwol 8./S0
(*3u0D) 9-7 S19eL

September 1979

2-31



GETTING ON THE AIR WITH 0S/78

*@01ABP
aya 10 3sTxo Aew 3eyl so(13 Aue HuUTISTIP

suo13do/:aap QO¥A7

1£103091Ip ©01A9p paljIdoeds oyj so1ag ouaz
*¥n 03 JelwIs (3uswnbie) On on
*yn 03 1eTIWIS (3usdunbae) 4n an
‘juswnbie paisquUBWII
3sel 9yl S93NnJ9Xd® judwnbie ou YITM vn
*puewwod g,./s0 1ebdT e 8q 3snu juswunbpie
ays a13ym Jusunbae ay3 s I19quaway (3uswunbie) vn N
*Teutwial
2y3 uo sa1T3 par3zIdoads oayz sherdsig $+tixX3°3TTJ:A3D AL 9dAL
*AS NIWYAL paTIeD> weaboad
SUOTE-PUR3IS Pa3ILaID-13sSn &  uni 03 pue
uotrieiado S3T 93PUTWISY 03 8L/SO SdSNBD ¥IL ATYNIWYIL
*9T713 3andut goIvd 9yl s1 andurt
syl pue o713 burioods Teuorido ayiz ST
andano 8y3y aiaym weiaboiad yorIvd 9yl suny X9 3[TJ:A3P>XI°3TTJ AP NS LIwdgns
*y00Tg TOI3UO0D 910D
2y3z utr partjioads ssaappe burijiels ayj 3je
KAiowsw utr Ar3udaand weiaboid ay3z s3jae3s 1S
*33 PIS®TJ UT UUUU UOTIBOOT 3®
KAzowsw ut AT3uszano wexboad ayaz s3zaess uuuujy IS JEYLS
*20149p 8yl
uo sa713 A3zdwe poppoque [l So23PUTWITA :a3p>:a3p OS 4s100S
*wa3sAs
ur AT3us1Ind sisTpupy JO SOWPU S3ISTT] T/947TANVYH 1dS (*3u0)) 13S
uoT3IouUng aTdwexy jewioy purRwWWO)

Azeuwng puewwo) §//S0
(*3uoDd) 9~z 919elL

September 1979

2-32



0S/78 COMMANDS

The above example shows a sequence of commands in creating and editing
of file MATCH.PA. The EDIT command is given without any argument
since it remembers the file MATCH.PA specified with the CREATE
command.

If the date has changed and a command line 1is typed containing the
EDIT command without any arguments, the error message BAD RECOLLECTION
will be displayed.

Example 2:

VEDIT A2, FT<ALLFT
R

+ EDIT
Since the second EDIT command had no arguments, the previous argument
up to the left-angle bracket (<) is recalled. Thus, the second EDIT
command is equivalent to:

+EDIT AZ2LFT

This command executes the CCL.SV and EDIT.SV programs.
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EXECUTE

3.16 EXECUTE COMMAND
The EXECUTE command performs the following functions:

1. assemble or compile, link, load and execute a BASIC, FORTRAN,
or PAL8 source program

2. 1link, load and execute an already assembled or conpiled
program

3. execute an already linked and loaded program
Format:
EXECUTE indev:file.ex

To use the EXECUTE command with a source file, the input device must
be specified. Then that source file is assembled or compiled, linked
and 1loaded into memory and executed. The file extension used
determines the compiler or assembler called.

If the file name extension is not a standard extension, specify the
correct assembler or compiler by using one of general-purpose dash
options in the -ex portion of the command line (see Table 2-4).

Example:
fEXE RXALTINARS . IN-FA

If the EXECUTE command is used with an already assembled or compiled
program, the input device must be specified. When the EXECUTE command
is processed, the binary file is loaded into memory and executed. If
the file name extension is not specified in the command line but is
specified in the directory, the <correct extension 1is automatically
added.

The EXECUTE command can remember arguments from a previous COMPILE,
LOAD, PAL, or EXECUTE command. When you restart the system with the
START or BOOT button or with the BOOT command, the arguments are lost.

NOTE

For options and expanded command strings
acceptable to the EXECUTE command, refer
to the appropriate language/loader
section.

This command executes CCL.SV and one or more of the following
Drograms: PAL8.SV and ABSLDR.SV, F4.SV, FRTS.SV and LOAD.SV, or
BCOMP.SV and BLOAD.SV.
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FORMAT

3.17 FORMAT COMMAND

The FORMAT command verifies and formats RLOl cartridge disk packs.
You must use FORMAT on each new disk pack before you can store any
0S/78 files on it. You should also use FORMAT to reformat any disk
pack that has blocks that the system cannot access to make them
invisible to the system. (After using FORMAT, you must also use the
ZERO command to create a new directory.)

NOTE

FORMAT does not alter the contents of a
disk pack that has no bad blocks. If
there are bad blocks, the data residing
in the good blocks that follow a bad
block will become unusable after
reformatting, so be sure to make copies
of the files that vyou want to save
before using FORMAT.

Format:
FORMAT RLUO1/n/P

where:

/n ‘specifies the drive number, 0 or 1. The default value
is 1.

/P causes the system to pause before and after the
operation .so you can change disk packs. If you select
drive 0, the pause is automatic. Type a CTRL/C to
return to the monitor. If you are running under BATCH,
FORMAT does not pause after it completes the operation.

Example:
FORMAT RLOL
This command formats the disk pack on drive 1.

The FORMAT command executes the FORMAT.SV program.

NOTE

FORMAT.SV is available on RLOl and RX02
media only. '
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Table 3-13
FORMAT Error Messa

ges

Message

Meaning

BAD

BAD DISK

CAUTION - THIS COMMAND DESTROYS
CONTENTS OF SYSTEM DISK. CHANGE
DISKS BEFORE PROCEEDING OR CTRL/C.

READY.

COMMAND LINE

STRIKE CARRIAGE RETURN
TO CONTINUE

The command line contains
a syntax error. Retype
the line correctly.

Disk pack cannot be
reformatted. There are
more than 63 bad blocks or
the system area (blocks 0
-~ 70 octal) contains bad
blocks.

Drive (0 was selected for
formatting. Be sure to
replace your system disk
pack with the one that you
want to format.

The /P option was
selected. Mount the disk
pack to be formatted and
type a carriage return to
begin formatting.
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For example, the following statement stores the value 37 in the
variable N.

10 LET N=37
If N already contains a value, the new value replaces it.

Once you have assigned a value to a variable, BASIC will use the wvalue
in any expression in which the variable appears, for example:

10 LET B=NX2

This statement evaluates the expression N*2 and stores the result in
the variable B.

You may instruct BASIC to change the value of a variable any number of
times during the execution of a program. BASIC always uses the most
recently assigned value of a variable when performing calculations.
The following section describes numeric variables, string variables,
and subscripted variables.

6.3.2.1 HNumeric Variables -~ A numeric variable name consists of a
letter or a letter followed by a digit, for example:

Acceptable Variables Unacceptable Variables
M 2C (A variable cannot begin with a digit.)
R2 AB (A variable may contain only one letter.)

Unless you specify otherwise, BASIC automatically sets all variables
to zero before executing a program. However, if you wish to assign
zero, it is good programming practice to do the initializing yourself
at the beginning of the program. You can do this with a series of LET
Statements or by using READ and DATA statements. For example, this
statement

assigns 0 to A and B and 5 to C.

6.3.2.2 String Variables - A string variable name consists of a
letter -- or a letter and a digit —-- followed by a dollar sign. AS
and A2$ are both legitimate string variable names; 2A$ and AAS are
not.

You may assign up to 18 characters to a string variable. To assign

more you must first dimension the variable with a DIM statement. (See
Section 6.7.)
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6.3.2.3 Subscripted Variables -~ A subscripted variable consists of a
string or numeric variable followed by a subscript in parentheses. A
subscript may be a number, a numeric variable, or an expression or any
two such elements separated by a comma. The following are all legal
subscripted variables.

A(2)

A (K)

M(3,4)

M$(I,J)

G(K-1)

F(3.4)
If the subscript is not a whole number, BASIC wuses only the whole
number part. In the example above F(3.4) is the same as F(3). BASIC
permits a subscript value of zero.
One subscript after a numeric variable serves as a pointer to a
location in a one-dimensional array. For example, this subscripted
numeric variable

X(3)
indicates the fourth position in the array.

X(0), X(1), X(2), X(3), X(4), X(5)

Note that all subscripted variables in an array share the same
variable name. :

Two subscripts appended to a numeric variable (and separated by
commas) indicate a row and column number in two-dimensional array.
This variable

A(3,5)
points to row 3 column 5.
One subscript appended to a string variable indicates the 1length of
the string. Two subscripts indicate its position in a list and its
length. For example, this variable

R$ (35)
will hold a string constant 35 characters long. And this variable

R$ (5,35)

indicates that the sixth position in a list (beginning with 0) holds a
string 35 characters long.

You cannot create a two-dimensional array of string variables in a
BASIC program.
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To specify the length of a string, use a DIM statement in the form:

{line number) DIM X$(n)

where:
X$

n

is a string variable

is the length of the string. A string may contain no
more than 132 characters. All strings that exceed 18
characters in length must be  dimensioned with a DIM
statement.

To create a one—-dimensional array of subscripted string variables, use
the format

(line number) DIM X$(n,m)

where:
X$

n

m

is a string variable name

specifies the number of strings in the array. (The
number of strings is n + 1.)

is the length of each string -- up to 132 characters

For example, this DIM statement describes one string 12 characters

long.

10

nDIM CeCr2)

This statement describes 4 strings, each 20 characters long.

10

DIM D63y 20)

This program will fill variables from a DATA list.

10
20
30
40
5o
60
70
30

Keep in

LIM I$(35,20)

FOR Y=0 TO 3

REATT D&CY)

NEXT Y

FOR Z=0 TO 3

FRINT L$(Z)

NEXT Z

DATA "ZERO" y *ONE®"y "TWO"y " THREE"

mind the following features and rules concerning the DIM

statement.

Arrays are limited in size only by the amount of available
memory -- that is, space not used by the monitor or the
program statements.

Subscripts n and m must be integer numbers. They may not be
variables.

A variable may not appear in a program with subscripts higher
than the ones you have described in the DIM statement.

BASIC assumes a string length of 18 characters or less unless
you define the string variable with a DIM statement. If you
wish to assign a string that is more than 18 characters 1long,
you must DIMension the string variable.
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e BASIC will not accept two-dimensional string variables.

® BASIC assigns a subscript of 0 to the first element in every
array. Therefore, the number of elements in a one-dimensional
array is n + 1, and the number of elements in a
two-dimensional array is (n + 1l1)*(m + 1).

e You may define more than one array with a single DIM
statement. For example, this statement dimensions both the
one-dimensional array A and the two-dimensional array B.

10 DIM A(20)y B(4y7)

6.8 THE COMMENT STATEMENT -~ REMARK AND EXCLAMATION POINT

The REM statement or an exclamation point lets you document your
source program with notes and comments, for example:

10 REM SUBROUTINE SWAFS VALUES A AND B
or
10 ! SUBROUTINE SWAFS A AND B

Use the exclamation point to add a comment to an executable line, for
example:

100 ACI»Jd) = B(ILS) ' COPY B TO A

6.9 INPUT AND OUTPUT
BASIC provides you with three ways to supply a program with data.
e The INPUT statement lets you type in data at runtine.

e The READ, DATA, and RESTORE statements let you include data in
a source program.

® BASIC file and record statements make it possible for vyou to
store data in files and retrieve it under program control.

This section describes only the first two methods. See Sections 6.12
and 6.13 for information on file and record input and output.

The BASIC PRINT statement causes BASIC to display strings and the
results of computations on the terminal.

6.9.1 INPUT

The INPUT statement allows you to enter data from the terminal during
program execution.

Format:
(line number) IHIUY x1, x2,...,Xn

where:

xl1 through xn represent numeric variables or string variables.
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6.11.12.1 fThe TAB Function - he TAB function enables you to position
characters on a line.
Format:
PRINT TARZ(nj)
where:
n is the number of a column.

For example, to print an upper-case "X" in column 10 of your screen,
type

S FRINT TAB(10)3°X"

6.11.12.2 The PNT Function - The PNT function accepts an ASCII code
number in decimal and returns an ASCII character. PNT is useful for
transmitting non-printing characters and control codes to the
terminal.

PNT works only in combination with a PRINT (or PRINT#) statement.
Format:

PRINT PNT (n)
where:

n is an ASCII code number expressed in decimal.
Use the PNT function to transmit control codes to the video terminal.
For example, code 07 decimal (which you can specify by typing CTRL G)
rings the bell on the terminal. To call for this action 1in a BASIC
program, use the PNT function in a PRINT statement, specifying code 07

as the argument.

10 FPRINT PNT(O7)
20 END

This complete BASIC program rings the terminal bell.

The following control codes move the cursor on the screen.

PNT (08) moves cursor one space to the left

PNT (09) moves cursor to next tab stop

PNT (10) moves cursor down one line and scrolls if necessary
PNT (13) moves cursor to left margin of current line

To call for an escape seguence in a BASIC program, enter the ESCape
code (27 decimal) with the PNT function, followed by the letter code
for the sequence you wish to generate.
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Format:

PRINT PNT (27);"X"
where:

27 is the code for ESCape

X is any capital letter that generates an escape Seguence.
For example, the following statement transmits the sequence ESC H to
the terminal. ESC H moves the cursor to the upper left corner of the
screen.

10 FRINT FPNT(27)§"H"

For a list of additional ESCape Sequences that you can call for with
the PNT function, see Section 6.14.

For a complete discussion of control codes, including ESCape
Sequences, see the wuser's manual for your terminal: the DECscope
User's Manual (EK-VT5X-0P-001) or the vT100 User Guide

(EK-VT100-UG~PRE) .

6.12 FILE STATEMENTS
BASIC file statements -- which are distinguished £from other BASIC
statements by the number sign (#) —-- let you store data on peripheral
devices for later use in any BASIC program. They include
e FILE# describes the file, assigns it a channel number
from 1 to 5 (the number of files which BASIC
can handle at one time), and opens it.
e PRINTs writes data on the file.

® PRINT: USING defines format of string numbers in a file.

e INPUTZ reads data from the file.
e RESTORES resets the pointer to the beginning of the
file.
e CLOSE=# closes the file and removes the channel number.
e IF ENDz tests for end-of-file,
e IF OPEN# determines if the file you specify is currently
open,
In most operations, you open a file (FILE#) for output or input, write
on it (PRINT%) or read from it (INPUT#), and close it (CLOSE#). You
can open five files at a time -- excluding the terminal, which is
always open and available for wuse -- on the system device plus 3

non-system devices. The ability to open and close files under program
control gives you access to an unlimited number of files. That is,
when you close a file, you may re-assign its channel number to a newly
opened file.

BASIC treats files in the same way it treats terminal input and

output. The INPUT statement causes BASIC to read a value that you
enter on the terminal and assign it to a variable; the INPUT#
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statement causes it to read a value from a file. The PRINT statement
instructs BASIC to display data on the terminal; the PRINT# statement
tells it to write data in a file.

6-62.1 September 1979






BASIC

will display:

LD R

6.12.2.3 Formatting Output to a File -- PRINT# USING - The PRINT#
USING statement lets you define the format of string numbers that you
want to write to a file.

The difference between PRINT# USING and PRINT USING is the same as the
difference between PRINT# and PRINT: instead of causing BASIC to
display formatted data on the terminal, PRINT# USING causes BASIC to
place it in a file.
For a complete description of the procedure you follow to define the
format of a string number, see the PRINT USING statement (Section
6.9.4).
Format:

(line number) PRINT #n: USING format string, list
where:

n is the channel number of a file opened to receive
string output

format string 1is a string or string variable describing the
format of the string numbers you want to write to

the file

list is a series of string numbers, string variables,
or string functions separated by commas or
semicolons.

For example, the following statement defines the format for any string
number that you assign to the string variable A$ and places the
formatted value in file #1.

20 PRINT #1: USING "S$**x*x 44 ag

6.12.2.4 Resetting a File —-- RESTORE# - The RESTORE# statement resets
the file back to the beginning so that the next INPUT# statement will
causeé BASIC to read the first item in the series.
Format:

(line number) RESTORE# n

where:

n is the channel number of the file to be reset or a
variable representing the channel number.

If n is 0, BASIC resets the DATA list to the beginning.
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In the following program, RXAl:FILB.LM is a numeric input file
containing the numbers 1 through 9. These instructions

100 FILENE#3!"RXALIFILE.LMY
110 FOR I=1 TO 3

L20 INFUT #3317

130 FRINT Z

140 NEXT I

150 RESTORE®3

L&0 INFUTHZ 2

170 FRINT Z

P9 ENI

will display:

1

PR

1

6.12.2.5 Checking for Open Files -- IF OPEN# - This statement lets
you determine if a FILE statement has successfully opened a file or if
a CLOSE statement has closed all files at the conclusion of a progranm.
You can also use the IF OPEN statement to determine if a file exists.

Format:
(line number) IF OPEN #n THEN 1ln

where:

n is the number of the file you wish to test; 1n is
the 1line number of the statement to which the
program will jump if the file is open.

For example, the following program

20 FILLEV $23 "CHECKF.FI®

Z0 PRINT #2: "CHECK FILE"
40 CLOSE #2

S50 IF OPEN 42 THEN 80

HO PRINT FIHE NO,2 CLOSEDR®
70 GO OTO 99

O PRINT "FILE NO.2 OFEN®
29 END

10 DIM Jg <(15)

will display
FILE NO.2 CLOSED

Without the CLOSE statement in line 40, BASIC would execute 1line 80,
displaying the information that the file was open.

This statement provides a way to protect a data file in a long
program, where you might accidentally omit the CLOSE statement.

You can use the IF OPEN statement to determine if a file that 1is

called for actually exists. For example in the following secuence of
statements:
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10 FILE #1 “FROG.FA"

20 IF QOFEN #1 THEN 30

30 FRINT *"FILE NOT THERE"
49 STOR

Yy

..... L IR ]

line 10 opens file PROG.PA. If PROG.PA does not exist, the program
proceeds from the IF OPEN statement to 1line 30 and displays the
message. If PROG.PA is open, and therefore exists, the program jumps
to line 50.

6.12.2.6 Checking for End-of-File -- the IF END# Statement - The IF
END# statement lets you detect the end of a string file.

Format:

(line number) IF END#n THEN m

where:
n is the channel number of the file in guestion or a
variable representing the number.
m is the number of the line in the program which
BASIC will jump to if it has reached the end of
the file,

The IF END# statement works only on string files and must immediately
follow the PRINT# or INPUT# statement for that file..

When you use the IF END# statement, you are asking BASIC to check if
its last attempt to execute a PRINT# or INPUT# statement was
successful. If it was unsuccessful -- if nothing was written or
read -- BASIC jumps to line m.

6-68.1 September 1979






.22

Statement

PRINT#

PRINT USING

PRINT# USING

PUT#

RANDOMIZE

READ

REM

RESTORE

RESTORE#

RETURN

STOP

BASIC

Function
Writes data to a file
Example: 180 PRINT#1:J

Allows formatting of string numbers displayed on
terminal

Example: 10 PRINT USING "##","3.7"

Allows formatting of string numbers written to a
file

Example: PRINT #1l: USING "$****x 44" AS
Writes file records
Example: PUT#1:0,A$,BS$,CS

Causes the RND function to produce a different set
of numbers each time the program is run

Example: 10 RANDOMIZE

Sets variables eqgual to the values in DATA
statements

Example: 50 READ AS$,B
Inserts comments into the program
Example: 30 REM COMPUTE EARNINGS

Sets program READ statements back to the beginning
of the DATA list

Example: 85 RESTORE

Resets a file pointer back to the beginning of
that file

Example: 130 RESTORE#3

Returns control from a subroutine (used with
GOSUB)

Example: 115 RETURN
Terminates program execution

Example: 40 STOP

SUMMARY OF BASIC FUNCTIONS

Command

ABS (X)

Function
Returns the absolute value of an expression
Example: 10 LET X=ABS(-66)

will assign X a value of 66
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AND (A,B)

ASC (X$)

ATN (X)

CAPS (X$)

CCL(X$)

CHRS (X)

COL (N)

COS (X)

CURS (V,H)

DATS (X)

EXP (X)

FIX$ (X$)

BASIC

Function

Performs a bitwise AND on two numbers entered in
decimal '

Converts a one character string to its code number
Example: 20 PRINT ASC("B") will display 2

Calculates the angle (in radians) whose tangent is
given as the argument '

Example: 30 LET X=ATN(.57735)
will assign X a value of 0.523598
Converts lower case to upper case
Causes BASIC to exit from currently running

program, chain to CCL.SV, and pass the argument
assigned to the function

Example: 100 X=CCL("SUBMIT BJOB.BI/T")

terminates BASK program and submits BATCH job
BJOB.BI

Converts a code number to its equivalent character
Example: 40 PRINT CHR$ (1) will display A

Returns the column number where the print head is
positioned

Returns the cosine of an angle specified in
radians '

Example: 50 LET Y=COS(45*3.14159)/180
will assign ¥ a value of 0.707108
Outputs a VT52 escape seguence
Returns the current system date
Example: 60 PRINT DATS (X)

will display the system date, such as
07/20/77

Calculates the value of e raised to a power, where
e is equal to 2.71828 '

Example: 30 IF Y>EXP(l1.5) GOTO 70

will go to 1line 70 if Y is greater than
4.48169

Accepts a string number as an argument and returns
the integer part

Example: 10 PRINT FIX$ ("4"/"3")

prints the value 1
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Command Function
INT (X) Returns the value of the nearest integer not

greater than the argument
Example: 60 LET X=INT(34.67)

will assign X the value 34
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@, FORTRAN carriage control
character, 7-1091

1, FORTRAN carriage control

character, 7-101

QUEUE command option, H-2

/8, LOAD command option, 3-43

/9, LOAD command option, 3-43

/=n, DIRECT command option,
3-25 :

/2,

A
'Editor append command, 4-6

field descriptor, 7-95
ODT command, 9-6
ABS BASIC function, 6-48
ABSLDR.SV, 3-11, 3-34, 3-44
Absolute binary files, 3-42
Absolute value function, 6-48
Addition,
BASIC operator (+), 6-17
FORTRAN operator (+), 7-39
PAL8 operator (+), 5-18
Addressing indirect and page zero,
5-29
AINT FORTRAN function, 7-186
ALOG FORTRAN function, 7-186
ALOG10 FORTRAN function, 7-1046
Alphanumeric literals, 7-31
AMAX@ FORTRAN function, 7-196
AMAX1 FORTRAN function, 7-106,
6-106
AMING FORTRAN function, 7-106
AMIN1 FORTRAN function, 7-106
AMOD FORTRAN function, 7-186
Ampersand (&),
BASIC operator,
PAL8 operator,
AND,

BASIC function, 6-58
PAL8 AND symbol (&),
.AND. FORTRAN operator,

Angle brackets (<>},
BASIC relations, 6-21
in PAL8 comments, 5-23
left (L),

Editor command,

monitor, 2-13
PAL8 conditionals, 5-23
right (>) Editor command,

Arctangent function, 6-45

Arguments system retention of,
2-17

Arithmetic expressions,

BASIC, 6-17
FORTRAN, 7-38

6-18, 6-33

5-18

5-18

7-42

4-12

4-12

Index-1

Arithmetic statements,
FORTRAN, 7-45
BASIC strings, 6-19
Arrays,
BASIC, 6-24
FORTRAN, 7-33, 7-47
ARROW SET command option, 3-62
ASC function, 6-52
ASCII,
6-bit, 5-37
character set,
conversion,
BASIC function,
PAL8, 5-22
entering PAL8 text strings, 5-37
file format, 2-26
ASF function, 7-78
ASIN FORTRAN function, 7-187
Assembling a PAL8 program, 5-5
CREF command, 3-19
PAL command, 3-53
Assembly language programs,
Command Decoder use, D-1
math subroutines, B-1
Assembler termination,
ASSIGN,
command,
statement, 7-58
ASSIGNed GOTO, 7-58
Assigning logical device names,
3-2
Asterisk (*),
BASIC, 6-33
double (**),
BASIC operator, 6-17
FORTRAN operator, 7-39
FORTRAN operator, 7-39
prompting symbol, 2-21
PAL8 location counter,
PAL8 special character,
wild character, 2-18
At (@) symbol indirect commands,
2-20
ATAN FORTRAN function,
ATANZ FORTRAN function,
ATN function, 6-45
Autoindex registers, 5-28

A-1

5-52

5-39

2-11, 3-2

5-14
5-21

7-107
7-187

B,
Editor buffer command, 4-7
ODT command, 9-5

/B

BASIC option, 6-79
COMPARE option, 3-6

COMPILE command option, 6-79
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/B (cont.)
DIRECT command option, 3-25
Editor option, 4-21
PAL8 option, 5-9
.BA file name extension, 2-12
BACKSPACE statement, 7-86
BASIC, 6-1,
arithmetic expressions, 6-17
auto line numbering, 6-8
calling an old program, 6-4
changing program text, 6-7
character set, 6-2
command, 3-3
command summary, 6-80
commands, 6-3
commercial arithmetic, 6-19
compilation, 3-34
constants, 6-13
control statements, 6-36
creating a new program, 6-4
deleting text, 6-7
deleting program lines, 6-12
direct record 1/0, 6-69
elements of the language, 6-13
ending a session, 6-11
erasing a program, 6-11
error messages, 6-86
execution, 3-34, 3-18
expression operators, 6-17
expressions, 6-17
file control, 6-62
file statements, 6-62
format control, 6-30
function summary, 6-83
functions, 6-43
interaction with BATCH, 6-80
interrupting program execution,
6-12
issuing monitor commands, 6-55
listing a program, 6-5
listing control, 6-12
logical functions, 6-58
merging text, 6-9
numeric,
constants, 6-13
field list use, 6-36
functions, 6-44
variables, 6-15
operating procedures, 6-3
overlay files, 6-80
overview, 6-1
printing format strings, 6-35
program termination, 6-41
program segmentation, 6-74
reading files, 6-65
relational expressions, 6-18
renaming a program, 6-10
resequencing a program, 6-11
running & program, 6-5
saving programs, 6-79

Index-2

BASIC (cont.)
special print functions, 6-34
statements, 6-23
formatting, 6-22
summary, 6-81
storing a program, 6-10
string,
concatenation, 6-18
constants, 6-14
functions, 6-49
numbers, 6-28
relations, 6-22
variables, 6-15
subroutines, 6-42
subscripted variables, 6-16
user-defined functions, 6-78
using record 1/0 files, 6-72
variables, 6-14
writing files, 6-65
writing programs, 6-1
BASIC.SV, 3-3
BAT device handler, 3-67
Batch,
command processing, 8-3
commands, 8-2
error messages, 8-6
input file structure, 8-4
interaction with BASIC, 6-88
introduction, 8-1
SUBMIT command, 3-72
operating restrictions, 8-8
options, 8-2
BATCH.SV, 3-74
BCOMP.SV, 3-11,, 3-34
.BI file name extension, 2-12
BITMAP.SV, 3-48
Blank lines in FORTRAN programs,
7-25
BLOAD.SV, 3-34
BLOCK DATA statement, 7-54
.BN file name extension, 2-12
Boolean operators, PAL8, -5-18
BQOOT,
command, 3-4
button, 2-6
BOOT.SV, 3-4
Bootstrapping 0S/78, 2-6
Brackets ([}), 2-16
PAL8 special characters, 5-22
Breakpoints under ODT, 9-2
BTCHAx BATCH files, 3-74
Buffer size of Editor, 4-4
BYE command, 6-11

c,
Editor change command, 4-9
FORTRAN comment indicator, 7-23
ODT command, 9-7
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/C,
COMPARE option, 3-6
COPY command option, 3-14
DELETE command option, 3-24
DIRECT command option, 3-25
FORTRAN Loader option, 7-10
FRTS option, 7-16
LIST command option,
LOAD command option,
PAL8 option, 5-9
RENAME command option, 3-56
TYPE command option, 3-76
C:n/ QUEUE command option, H-2
CALL statement, 7-74
CANCEL command, 3-5,
CAPS function, 6-54
Caret - see circumflex
cCcL.sv, 3-9, 3-3, 3-4
CDF instruction, 5-34,
CGET subroutine, 7-107
CHAIN,
statement, 6-74
USR function C-18
Chaining PAL8 programs, C-10
Character conversion function,
6-52
Character set, A-1l
BASIC, 6-2, 6-2
FORTRAN, 7-20
pPAL8, 5-~1@
Characters,
output by codes (BASIC), 6-60
PAL8 formatting, 5-12
wild, 2~-18
CHKEOF FORTRAN subroutine,
CHRS$ function, 6-53
CIF instruction, 5-38, 5-43
Circumflex (") ODT command,
CLOCK FORTRAN subroutine,
CLOSE function (USR), C-8
CLOSE# statement, 6-64, 6-71
.CM file name extension, 2-12
coL,
function, 6-60
SET command option, 3-62
Comma (,),
BASIC, 6-34
FORTRAN use, 7-101
PAL8 special character,
Command Decoder,
calling from USR, C-1
cenventions, D-1
calling, D-3
error messages, D-2
example of use, D-6
option table, D-5
special mode call, D-8
tables, D-4
Commands, 0S/78, 2-11, 3-1
argument retention 2-17

3-41
3-44

H-1

5-43

7-108

9-4
7-108

5-21

0S/78 (cont.)
3-2

3-3

3-4

3-5

Commands,
ASSIGN,
BASIC,
BOOT,
CANCEL,
COMPARE, 3-6
COMPILE, 3-14,
CoPY, 3-12
CREATE, 3-18
CREF, 3-19
DATE, 3-21
DEASSIGN, 3-22
DELETE, 3-23
DIRECT, 3-25
DUPLICATE, 3-28
EDIT, 3-32
EXECUTE, 3-34
format, 2-13
FORMAT, 3-35
full word switches,
GET, 3-37
HELP, 2-22,
incorrect,
LIST, 3-449
LOAD, 3-42
MAP, 3-46
MEMORY, 3-50
opT, 3-52, 9-3
pPAL, 3-53
QUEUE, 3-54
R, 3-55
RENAME, 3-56
REQUEST, 3-57
SAVE, 3-59
SET, 3-62
SQUISH, 3~70
START, 3-71
suBMmiIiT, 3-72,
summary, 2-26
TERMINATE, 3-75
TYPE, 3-76
UA/uUB/uUC,
ZERO, 3-79
Comments,
BASIC, 6-26
FORTRAN, 7-23
PAL8, 5-12
COMMON statement,

7-4

H-1

3-38
2-14

8-2

3-78

7-590

interaction with EQUIVALENCE,

7-54
COMPARE command,
error messages,
option summary,
COMPILE command, 3-1¢
option summary, 6-79,
Computed GOTO, 7-58
Concatenation, 6-18
Conditional,
assembly operators,
delimiters, 5-23

3-6
3-9
3-6

7-5

5-36

Index-3
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Conditional (cont.)
transfer,
BASIC,
FORTRAN,
Constants,
BASIC, 6-13
FORTRAN, 7-27
exponential, 7-29
integer, 7-28
Hollerith, 7-31
logical, 7-38
octal, 7-39
CONTINUE statement,
Control character,
representation, 2-7
uparrow (") echo control,
Control statements,

BASIC, 6-36
FORTRAN, 7-56
COPY command, 3-12
option summary,
error messages,
Core Control Block,

3-71, 9-2
Correcting errors,
Cos function, 6-45
COS FORTRAN subroutine, 7-108
COSH FORTRAN subroutine, 7-108
CPUT FORTRAN subroutine, 7-109

6-37
7-60

7-66

3-63

3-16
3-17
3-55, 3-59,

2-15

Current location counter, 5-21
changing with PAGE, 5-33
PAL8 symbol, 5-14
PALS8, 5-21

Current page literals,

Cursor function, 6-59

5-22

D,
Editor delete command, 4-9
ODT command, 9-7
/D,
DUPLICATE command option,
Editor option, 4-21
Dash options (general-purpose),
2-16
baT$ function, 6-57
Data field register, 5-30
DATA statement, 6-28, 7-54
DATE,
command, 3-21
FORTRAN subroutine,
Date,
file transfer by,
function, 6-57
DEASSIGN command,
Debugging,
function (BASIC), 6-57

3-39

7-189
3-14

3-22

CREATE command, 3-18 in octal, 3-52, 9-1
Creating a PAL8 program, 5-4 DECIMAL pseudo-operator, 5-36
CREF command, 3-19 Decimal to octal conversion, 6-55
error messages, 3-28 Decimal point (.), 7-28
option summary, 3-19 DECODE function (USR), C-1¢
CREFLS.TM file, 3-19 DECstation System Hardware, 1-1
CREF.SV, 3-19, 3-19 configuration summary, J-1
Cross—reference listing, 3-19, 5-7 DEF statement, 6-56
CTRL/C, 2-7, 2-15 Default, )
BASIC use, 6-12 file name extensions, E-1
BATCH use, 8-5 file specifications, 2-21
COPY use, 3-15 DEFINE FILE statement, 7-86
EDIT use, 4-3 DEFINE# statement, 6-78
CTRL/G, 5-24 DELETE,
CTRL/L, 4-3 BASIC command, 6-7
CTRL/O, 2-7 key, 2-7, 6-12, 7-16
BASIC use, 6-6, 6-12 05/78 command, 3-23
EDIT use, 4-3 error messages, 3-24
ODT use, 9-11 option summary, 3-24
CTRL/Q, 2-7 Demonstration programs, 2-10
BASIC use, 6-12 Device Control Word Table, C-15
CTRL/S, 2-7 Device.handlers, 3-67
BASIC use, 6-12 calling, F-1
CTRL/U, 2-7 description and use, F-1
BASIC use, 6-12 FETCH function (USR), C-4
FORTRAN use, 7-16 file-structured devices, 2-23,
CTRL/Z, P-4
FORTRAN use, 7-16 fgnctlop control word, F-2
with device handlers, F-2, F-4 line printer, F-3
CURS function, 6-59 loading from PAL8 programs, C-4
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Device handlers (cont.)
multiple input file
restrictions, F-5
obtaining characteristics via
USR, C-13
removal from memory,
restrictions of use,
terminals, F-5
Device names,
permanent, 2-10
reassigning, 2-10
DEVICE pseudo-operator, 5-37
Devices - see terminals also
file~structured, 2-23, F-4
FORTRAN 1/0, 7-7
storage capacity, 2-23
using RX@1/RX@2 and RLO1K, 2-24
using VXA@8, 2-25
.DI file name extension, 2-12
DIM FORTRAN function, 7-189
Diagnostic messages,
FORTRAN, 7-5
PAL8, 5-39
DIMENSION statement,
BASIC, 6-24
FORTRAN, 7-47
Direct,
assignment statements,
record 1/0, 6-69
DIRECT command, 3-25
option summary, 3-25
error messages, 3-27
DIRECT.SV, 3-27
Directory (file), 2-25
Disk pack - see RL#1K,
Diskette - see RX@1/RX82 also
bootstrap procedure, 2-5
making backup copies, 2-8
Dismissing USR, C-13
Division,
BASIC operator (/), 6-17
FORTRAN operator (/), 7-39
PAL8 operator (%), 5-18
DO statement, 7-62, 7-64
Document,
conventions, Preface
reference, Preface
dollar sign ($),
BASIC, 6-34
Editor symbol, 4-1¢
ESCape key echo, 3-64
FORTRAN field descriptor, 7-98
PAL8 special symbol, 5-24
Double,
asterisk (**),
quote ("), 5-22
Double-density diskette
formatting, 3-30
DSK device handler, F-4

C-14
F-3

5-16

6-17

Index~5

Dummy arguments in subprograms,
7-69

DUPLICATE command,
error messages,
option summary,

3-28
3-31
3-30

E,
Editor command, 4-7
FORTRAN field descriptor, 7-92
ODT command, 9-7
/E,
CREF command option, 3-19
DIRECT command option, 3-25
FRTS option, 7-16
PAL8 option, 5-9
SUBMIT command option, 3-72,
ECHO option (SET command), 3-62
EDIT command, 3-32
BASIC, 6-7
EDIT.SV, 3-18, 3-33
Editor - (see CREATE and EDIT
commands also), 4-1
alteration commands, 4-9
append (A) command, 4-6
buffer (B) command, 4-7
buffer size, 4-4
calling procedure, 4-1
change (C) command, 4-9
changing existing file, 4-2
command mode, 4-2, 4-5
command summary, 4-23
command usage, 4-13 thru 4-18
control commands, 4-3
creating a new file, 4-1
delete (D) command, 4-9
Editor,exit (E) command, 4-7
error messages, 4-21,4-22
example session, 4-18
get (G) command, 4-6
insert (I) command, 3—-6
interbuffer search (J) command,
4-10
kill (K) buffer command, 4-8
list (L) command, 4-6
list buffer (V) command,
listing commands, 4-6
next (N) command, 4-8
operating modes, 4-2
option summary, 4-21
output commands, 4-7
output current buffer (E)
command, 4-7
output (P) command, 4-7
page (P) command, 4-4
quit (Q) command, 4-8
read (R) command, 4-5, 4-6
search character (S) command,
4-10

4-9

September 1979

8-2



INDEX (Cont.)

Editor (cont.) ESCape sequences in BASIC, 6-76
search next (F) command, 4-10 Exclamation point (!),
special characters, 4-11 BASIC, 6-26
text mode, 4-2 PAL8 operator, 5-18
text searches, 4-13 EXECUTE command, 3-34
yank (Y) command, 4-19 Executing PAL8 programs, 5-7
EJECT pseudo-operator, 5-34 EXP function, 6-46
$END command (BATCH), 8-3 EXP FORTRAN function, 7-110
END statement, 6-41, 7-58 Exponential,
END# statement, 6-68.1 function, 6-46
End-of-file, operator (**), 7-39
BASIC, 6-68.1 ‘ real constant, 7-29
FORTRAN ENDFILE statement, 7-87 Expressions,
PAL8, 5-37 BASIC, 6-17
ENTER function (USR), C-7 FORTRAN, 7-38
Exponentiation, 6-17 PALS8, 5-18
Equals sign (=), 2-16 EXPUNGE pseudo-operator, 5-35
BASIC, 6-21, 6-23 Extensions, file name 2-11, E-1
Editor command, 4-12 EXTERNAL statement, 7-48

FORTRAN use, 7-45
PAL8 direct assignment, 5-16

PAL8 special character, 5-21 F,

EQUIVALENCE statement, 7-52 Editor search next command, 4-10
interaction with COMMON, 7-54 field descriptor, 7-91

.EQV. FORTRAN operator, 7-42 /F,

Error messages, COPY command option, 3-14
BASIC, 6-86 DIRECT command option, 3-25
BATCH, 8-6 PAL8 option, 5-9
Command Decoder, D-2 F4.8v, 3-11, 3-34
COMPARE command, 3-9 /£f LOAD command option, 3-42
COPY command, 3-17 /ffnnnn, LOAD command option, 3-42
CREF command, 3-20 .FALSE. logical constant, 7-38
DELETE command, 3-24 FETCH function (USR), C-4
DIRECT command, 3-27 FIELD pseudo-operator, 5-29
DUPLICATE command, 3-31 Fields,

Editor, 4-21,4-22 BASIC numeric, 6-33

FORMAT command, 3-36 memory data and instruction,
FORTRAN Loader, 7-11 5-30

FRTS, 7-17 FILE statement, 6-63

HELP command, 3-39 FILE# statement, 6-70

LIST command, 3-41 FILENAME pseudo-operator, 5-37
MAP command, 3-49 Files, 2-25

opT, 9-8 Files,

0s/78 summary, G-1 absolute binary, 3-42

PAL8, 5-39 ASCII format, 2-26

SET command, 3-68 ‘ " BASIC, 6-62

system halts, G-1 batch input, 3-72

TYPE command, 3-77 changing ASCII, 4-2

ERROR function (USR), C-11 closing, 6-71, C-8

Errors, correcting keyboard, 2-15, creating ASCII, 4-1
6-12 deleting tentative, C-15

ESC SET command option, 3-62 directory, 2-25

ESCape key, 2-7 listing, 3-25
BATCH operation, 3-73 eliminating empty, 3-70
dollar sign ($) echo control, fixed length, 6-70

3-64 input table, D-4
Editor intrabuffer search memory-image,

command, 4-18 Creation, 3-59
FORTRAN use, 7-14 loading and executing, 3-55,
terminator, 2-13 3-71
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Files (cont.)
names, 2-10@
extensions, 2-12, E-1
opening for record 1/0, 6-78
output spooling under BATCH,
3-73
formatting BASIC output, 6-67
output table, D-4
permanent, C-6
postdeletion, 3-13
predeletion, 3-13
protection during transfer,
3-14
resetting BASIC, 6-67
restrictions on multiple input,
F-5
specifications,
using defaults, 2-21
wildcard input, 2-19
wildcard output, 2-19
tentative, C-7
testing for end, 6-68.1
testing for open, 6-68
transfer by date, 3-14
transfer command COPY, 3-12
types, 2-25
USR search, C-6
variable length string, 6-69
FILEV# statement, 6-69
FIX$ function, 6-55
FLOAT FORTRAN function, 7-110
FNa function, 6-56
FOR statement, 6-39
FORLIB.RL, 3-44, 7-19
FORM FEED, 5-12, 5-24
FORMAT command, 3-35
error messages, 3-36
option summary, 3-35
Format,
ASCII files, 2-26
BASIC statements, 6-22
characters,
PAL8, 5-12
control,
BASIC, 6-38
statements,
FORTRAN, 7-88
05/78 commands, 2-13
Formatted I/0 (FORTRAN), 7-77
Formatting,
double density diskettes, 3-30
RLO1K disk packs, 3-35
output files in BASIC, 6-67
single-density diskettes, 3-34
FORTRAN,
arithmetic,
assignment statements, 7-45
conditionals, 7-60
arrays, 7-33, 7-53
assignment statements, 7-45

Index-7

FORTRAN (cont.)

auxiliary I/0 statements, 7-85
BLOCK DATA subprograms, 7-54
carriage control, 7-100
compilation, 3-34, 3-10
constants, 7-27
continuation lines, 7-24
control statements, 7-56
DATA statements, 7-54
data types, 7-27, 7-27, 7-33
direct access 1/0, 7-89
error message summary, 7-5
execution, 3-34
exponential constants, 7-29
expressions, 7-38 )

operators, 7-39
field descriptors, 7-89
FORMAT statements, 7-88
format,

control and 1/0 lists, 7-103

specification separators,

7-191

FRTS, 7-15

error messages, 7-17
grouping and group repeat

specifications, 7-108
Hollerith constants, 7-~31
1/0, :

devices, 7-7

formatting, 7-80

lists, 7-77

statements, 7-76
identification field, 7-25
integer constants, 7-28
introduction, 7-1
label field, 7-23
language, 7-19

summary, 7-112

library, 7-19
functicns, 7-76, 7-185
subroutines, 7-105
line format, 7-25
literals, 7-97

‘Loader, 7-7

error messages, 7-11
options, 7-1¢
logical,
assignment, 7-46
conditionals, 7-62
constants, 7-3¢
expressions, 7-42
operators, 7-42
unit numbers, 7-77
octal constants, 7-38
operating procedures, 7-4
program loading, 3-42
real constants, 7-28
relational expressions, 7-41
relocatable binary files, 3-44
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FORTRAN (cont.)
runtime system (FRTS), 7-1,
I1/0 assignment, 7-12
scale factors, 7-99
sequential I/0, 7-88
special characters, 7-21
specification statements, 7-46
statements, 7-21
storage declaration, 7-5¢
subprograms, 7-69, 7-72
declaration, 7-48
user-written, 7-70
subroutines, 7-73
subscripts, 7-36
symbols, 7-26
variables, 7-31
FOTP.SV, 3-15, 3-23, 3-4@, 3-56
FRTS, 7-12
FRTS.SV, 3-34
-FT dash option, 2-17
.FT file name extension, 2-12
FUNCTION statement, 7-72
Functions,
BASIC, 6-43
FORTRAN, 7-185
user-defined, 6-78

G,
Editor get command, 4-6
field descriptor, 7-93
ODT command, 9-5
/G,
BASIC option, 6-79
COMPILE command option, 6-79,
7-5
FORTRAN Loader option, 7-10

LOAD command option, 3-43, 3-45

PAL8 option, 5-9

General-purpose dash options, 2-16

GET command, 3-37

GET# statement, 6-71

Global subroutine calls, 5-22
GOSUB statement, 6-42

GOTO statement, 6-36, 7-57

H field descriptor, 7-96
/H,
PAL8 option, 5-9, 5-9
SUBMIT command option, 8-2
Handler - see device handler,

HANDLER option (SET command), 3-62

Hardware configuration summary,
J-1

HEIGHT option (SET command), 3-62

HELP command, 2-22, 3-38
error messages, 3-39

Index-8

7-12

X HELP.SV, 3-38
.HN file name extension, 2-12
Hollerith- constants, 7-31

I,

Editor insert command, 4-6

field descriptor, 7-9¢

PAL8 indirect addressing

pseudo-~operator, 5-29

/1 LOAD command option, 3-43
1/0 statements,

FORTRAN, 7-76
1/0,

BASIC, 6-26

direct record (BASIC), 6-69
IDIM FORTRAN function, 7-110
IF END# statement, 6-68.1
IF GOTO statements, 6-37
IF OPEN# statement, 6-68
IF statement, 7-60
IFDEF pseudo-operator, 5-36
IFIX FORTRAN function, 7-110
IFNDEF pseudo-operator, 5-36
IFNZRO pseudo-operator, 5-36
IFZERO pseudo-operator, 5-36
Indirect,

addressing, 5-29

commands (@ symbol), 2-28
INIT option (SET command), 3-62
Input file table, D-4
INPUT# statemen6-65, 6-65
Input/output options, 2-15
INQUIRE function (USR), C-13
Instruction field,

buffer, 5-30

register, 5-30
Instructions,

memory reference, 5-24

PAL8, 5-11
INT function,

BASIC, 6-47

FORTRAN, 7-110
Integer function, 6-47
INTEGER, 7-27
IOR function, 6-58
IOT microinstructions, 5-28
ISIGN FORTRAN function, 7-110
Iteration,

BASIC, 6-39

FORTRAN, 7-62

J Editor command, 4-10

/J PAL8 option, 5-9

$JOB BATCH command, 3-72, 8-3
Job status word, 3-68
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K Editor command, 4-8
/K PAL8 option, 5-9
KEY$ function, 6-59,
Keyboard errors, 2-15

6-77

KT8A Memory Management Control,

5-31

L,
Editor list command, 4-6
field descriptor, 7-94
ODT command, 9-6

-L dash option, 2-17

/L,
COMPILE command option, 7-5
PAL9 option, 5-9
QUEUE command option, H-2

Looping,
BASIC, 6-39
FORTRAN statements, 7-64
nested (BASIC), 6-40

Lower-case characters,
conversion, 6-54
line printer use,
PALS8 restrictions,

LPT device handler, 3-67,

LQP device handler, 3-67,

-LS dash option, 2~-17

.LS file name extension,

3-64

5-11
F-3
F-3

2-12

M command
/M,
CREF command option, 3-19
DIRECT command option, 3-25

(opT), 9-7, 9-8

SET HANDLER command option, 3-67 DUPLICATE command option, 3-30
LA34/38, 2-6 SUBMIT command option, 3-72
LA36, 2-6 Machine instruction set, 5-24
LAl128, 2-6 MAP command, 3-46
Labels, 5-11 option summary, 3-48
.LD file name extension, 2-12 error messages, 3-49
LEN function, 6-50 Mathematical subroutines, B-1
LET statement, 6-23 MAX@ function, 7-111
LINE FEED, 2-7 MAX1 function, 7-111

Editor command, 4-12 MEMORY command,, 3-58

PAL8 special character, 5-24 Memory,

ODT command, 9-3 fields, 3-50
Link generation and storage, 5-38 map, 3-46, 5-8
LIST command, 3-48 page references, 5-38

BASIC, 6-5 reference instructions, 5-24
LISTNH command, 6-6 reserving with ZBLOCK, 5-33
Literals, Memory-image files,

FORTRAN, 7-97 creation, 3-59

PAL8 current page, 5-22 execution, 3-71

PAL8 storage, 5-39 loading, 3-37,

LOAD command, 3-42 ‘loading and executing, 3-55
LOAD.SV, 3-11, 3-34 Memory Management Control, 5-31
Loading PAL8 programs, 5-6 Microinstructions, 5-25
Loading, 10T, 5-28

diskettes, 2-1 operate, 5-26

RLO1K disk packs, 2-3 MING function, 7-111
Location counter - see current MIN1l function, 7-111

location counter MIN12 function, 7-111
Locking USR in memory, C-12 Minus (-),

LOG function function, 6-47 BASIC, 6-17, 6-34
LOGICAL statement, 7-27 FORTRAN, 7-28, 7-39
Logical, pPAL8, 5-18
deviceS, MOD function,, 7-111
assigning names, 3-2 Monitor,
deassigning names, 3-22 issuing commands from BASIC,
permanent names, 2-10 6-55

expressions, 7-42 period (.) prompting symbol,

unit numbers, 7-77 2-6
LOOKUP, -MP dash option, 2-17

function (USR), C-6 .MP file name extension, 2-12
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SMSG command (BATCH), 8-3
Multiplication,

FORTRAN, 7-39
- PAL8, 5-18

N Editor next command, 4-8

/N,
COMPILE command option, 7-5
COPY command option, 3-13
DELETE command option, 3-24
DUPLICATE command option, 3-3¢
PAL8 optioin, 5-9
QUEUE command option, H-2

/n,
FORMAT command option, 3-35
MAP command option, 3-48
NAME command, 6-10
Natural logarithm, 6-47
-NB dash option, 2-17
Nested loops, 6-48
NEW command, 6-4
NEXT statement, 6-39
nnnn+ and nnnn- ODT commands, 9-4
Non-system device, 2-23
.NOT. FORTRAN operator,
Number sign (#), 6-33
Numbers,
BASIC string,
PAL8, 5-13
Numeric,
constants, 6-13
fields, 6-33, 6-36
functions, 6-44
variables, 6-15

7-42

6-29

Numeric-to-string conversion, 6-54

/0,
DELETE command option, 3-24
DIRECT command option, 3-25
LIST command option, 3-41
PAL8 option, 5-9, 5-3¢
RENAME command option, 3-56
TYPE command option, 3-76
0Cs$ function, 6-55
OCT function, 6-54
OCTAL,
pseudo-operator,
statemnent, 7-27
Octal constants, 7-30
3-52, 9-1

5-36

ODT command (cont.)
illegal characters, 9-5
introduction, 9-1
programming notes, 9-8
setting breakpoints, 9-6
setting search limits, 9-7
special characters, 9-3
summary, 9-9
word searches,

OLD command, 6-4

ON GOTO statement, 6-38

ON GOSUB statement, 6-43

OPEN# statement, 6-68

Operands,
as PAL8 symbols,
PAL8, 5-12

Operate microinstructions, 5-26

Operators,

PAL8 arithmetic and logical,
5-18
PAL8 conditional assembly, 5-36
OR,
BASIC function, 6-58
PAL8, 5-18

.OR. FORTRAN operator, 7-42

05/78,
bootstrapping, 2-6
command argument retention, 2-17
Command Decoder, D-1
commands, 2-11

summary, 2-26
devices,
handlers, 3-6, F-3
permanent names,
error message summary, G-l
file names and extensions, 2-19
file-structured devices, 2-23
full word command options, I-1
hardware configurations, J-1
introduction to, 1-1
logical device names, 2-10
making software backup, 2-8
monitor commands from BASIC,
6-55
startup procedure, 2-5
system demonstration, 2-10
User Service Routine, C-1
Qutput file table, D-4
Overlay files (BASIC),

9-8

5-18

6-80

P,
Editor,

Octal Debugging Technique (0DT), output command, 4-7
Octal-to-decimal conversion, 6-54 page command, 4-4
ODT command, 3-52, 9-3 FORTRAN scale factor symbol,
error messages, 9-8 7-99
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/P,
CREF command option, 3-19
DUPLICATE command option, 3-30
FORMAT command option, 3-35
LOAD command option, 3-44
~-PA dash option, 2-17
.PA file name extension, 2-12
Page zero addressing, 5-29
PAGE,
pseudo-operator, 5-33
SET command option, 3-62
PAL command, -3-53
PAL8, 3-34, 3-53
assembly, 3-12, 5-5
chaining programs, C-10
character set, 5-10
restrictions, 5-11
command string examples, 5-2
comments, 5-12
conditional,
assembly operators,
expressions, 5-23
cross-reference listing, 5-7
current location counter, 5-14
current page literals, 5-22
diagnostic messages, 5-39
direct assignment statements,
5-16
error messages, 5-10
expressions, 5-18
file extensions, 5-1
FORM FEED character,
formatting characters,
instructions, 5-11
introduction to, 5-1
label, 5-11
link generation and storage,
5-38
listing control,
literals, 5-39
loading and saving a program,
5-6
math subroutines, B-1
memory map, 5-8
numbers, 5-13

5-36

5-12
5-12

5-34

PAL8 {(cont.)
symbolic instructions, 5-17
symbolic operands, 5-18
symbols, 5-13
TAB character, 5-12
text strings, 5-37
user~defined symbols, 5-14
using Command Decoder, D-1
PAL8.SV, 3-19, 3-34, 3-53
Parentheses ( () ), 2-16
FORTRAN, 7-44
PAL8, 5-22
Patching a memory-image (SAVE)
file, 3-43
PAUSE,
pseudo-operator, 5-37
SET command option, 3-62
statement, 7-67
PDP-8 instruction set, 5-24
Percent (%), 5-18
Period (.),
BASIC, 634

Editor current line symbol, 4-11

monitor prompting symbol, 2-6

PAL8 special character, 5-21
Permanent file lookup, C-6
Permanent symbols, 5-14
PIP.SV, 3-74
Plus sign (+),

BASIC operator, 6-17

FORTRAN, 7-28

carriage control character,
7-101
operator, 7-39

PAL8 operator, 5-18
PMT$ function, 6-6¢
PNT function, 6-31,
POS function, 6-51
Postdeletion of files, 3-13
Predeletion of files, 3-13
Print head position function,

6-68
PRINT statement, 6-29
PRINT# statement, 6-65
PRINT USING statement, 6-32

6-68, 6-76

off-page references, 5-38 PRINT# USING statement, 6-67
operands, 5-12 Program chaining, C-10
option summary, 5-9 Prompt function, 6-60
page zero addressing Pseudo-operators,
pseudo-operator, 5-29 DECIMAL, 5-36
permanent symbols, 5-14 DEVICE, 5-37
program, EXPUNGE, 5-35
execution, 3-37 EJECT, 5-34
loading, 3-42 FIELD, 5-29
pseudo-operators, 5-29 FILENAME, 5-37
radix control, 5-36 IFDEF, 5-36
special characters, 5-21 IFNDEF, 5-36
statements, 5-11, 5-13 IFNZRO, 5-36
symbol table, 5-16 IFZERO, 5-36
alteration, 5-35 OCTAL, 5-36
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Pseudo-operators (cont.)
PAGE, 5-33
PAL8, 5-29
PAUSE, 5-37
RELOC, 5-34
TEXT, 5-36
XLIST, 5-34
ZBLOCK, 5-33
PUT# statement, 6-71

Q,
Editor quit command, 4-8

/Q,
COMPILE command option, 7-5
COPY command option, 3-15
DELETE command option, 3-24
LIST command option, 3-41
SUBMIT command option, 3-72,
TYPE command option, 3-76

Question mark (?) wild character,
2-18

8-2

QUEUE command, 3-54, H-2
Quote ("),
double ~ PAL8 special character,
5-22
R,

Editor read command, 4-5, 4-6
monitor command, 3-55
/R,
DIRECT command option,
DUPLICATE command option,
MAP command option, 3-48
.RA file name extension, 2-12
Radix control, 5-36
RALF.SV, 3-11
Random number function, 6-48
READ statement, 6-28, 7-80
READONLY option (SET command),
3-62
Real constants, 7-28
REAL statement, 7-27
Reassigning device names, 2-11
Record,
field definition, 6-78
size statement, 6-69
Reference Documents, Preface
Relational,
expressions,
BASIC, 6-18
FORTRAN, 7-41
operators,
BASIC strings, 6-22
RELOC pseudo-operator, 5-34
Relocatable binary files, 3-44

3-25
3-30

Index-12

REM statement, 6-26
RENAME command, 3-56
RENAME command option summary,
3-56
REQUEST command, 3-57,
RESEQ program, 6-11
RESET function (USR), C-14
Resetting BASIC files, 6-67
RESTORE statement, 6-28, 6-67
RETURN key, 2-7
BASIC, 6-12
ODT command, 9-3
PAL8 special character, 5-24
RETURN statement, 6-42, 7-75
REWIND statement, 7-87
.RL file name extension,
RLO1K disk pack,
bootstrap procedure,
formatting, 3-35
making backup copies,
storage capacity, 2-23
use, 2-24
RLFMT.SV, 3-36
RLxx device handler,
RND function, 6-48
Rounding in BASIC,
RUN command, 6-5
RX01/RX02, .
duplicating diskettes, 3-28
storage capacity, 2-23

H-1, H-2

2-12
2-5

2-8
3-67, F-4

6-21

use, 2-24
RXAx device handler, 3-68, F-4
RXCOPY.SV, 3-30

S Editor search character command,
4-190
/S,
BASIC option, 6-79
COMPARE option, 3-6
COMPILE command option, 6-79
DUPLICATE command option, 3-30
FORTRAN Loader option, 7-10
LOAD command option, 3-42,
MAP command option, 3-48
PAL8 option, 5-9
SAVE command, 3-59
BASIC, 6-10
Saving,
PAL8 programs, 5-6
BASIC programs, 6-79
SCOPE option (SET command),
SCRATCH command, 6-11
SEGS$ function, 6-52
Semicolon (;) ODT command, 9-4
Semiconditional transfer, 6-38
SEQUENCE command, 6-8
SET command, 3-62
error messages,

3-44

3-62

3-68
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SET command (cont.)
options, 3-62
Setting terminal characteristics,
2-5
SGN function 6-48,
SIGN FORTRAN function, 7-111
SIN,
BASIC, 6-45
FORTRAN, 7-111
Single~density diskette
formatting, 3-36
SINH FORTRAN function, 7-112
Six-bit ASCII, 5-37
Slash (/), 2-16
BASIC operator, 6-17
BATCH command, 8-3
Editor symbol, 4-12
FORTRAN operator, 7-39
FORTRAN use, 7-101
ODT command, 9-3
PAL8 comments, 5-12
SLUx device handler, 3-68, F-5
Source file comparison, 3-6
Space character,
FORTRAN carriage control, 7-191
PAL8 operator, 5-18
PAL8 special character, 5-24
Spooler (symbiont) commands, H-2
Spooling, 3-73, 8-1, H-1
SPOCLR.SV, 3-54, H-1
SQR function, 6-46
SQRT FORTRAN function, 7-112
Square brackets ([]), 2-16,
Preface
Square root function, 6-46
SQUISH command, 3-70
SRCCOM.SV, 3-9
START button,
START command,
Statement,
format,
BASIC, 6-22
FORTRAN, 7-24
terminators,
0S/78 monitor, 2-7
PAL8, 5-13
Statements,
FORTRAN,
PAL8, 5-11,
STEP statement,
STOP statement,

2-6
3-71

7-21
5-16
6-39

BASIC, 6-41

FORTRAN, 7-68
Storage capacity of devices, 2-23
STRS function, 6-54
String,

arithmetic, 6-19

concatenation, 6-18

constants, 6-14

Index-13

String (cont.)

integer function, 6-55

length function, 6-50

numbers, 6-20

to numeric conversion, 6-53

relations, 6-22

variables, 6-15
SUBMIT command, 3-72,

option summary, 8-2
Subprogram declaration, 7-48
SUBROUTINE statement, 7-73
Subroutines,

BASIC, 6-42

FORTRAN, 7-73

mathematical, B-1l

PAL8 global calls, 5-22

semiconditional BASIC, 6-43
Subscripts,

BASIC, 6~16

FORTRAN, 7-36
Substring function,
Subtraction,

BASIC, 6-17

FORTRAN, 7-39

PAL8, 5-18
.8V extension, 2-12,
Symbiont operation,

CANCEL command, 3-5

commands, H-1

CUSP coding conventions, H-2

REQUEST command, 3-57

spooler program, 3-54

writing your own, H-3
Symbol table,

PAL8, 5-16, 5-35,
Symbolic editor, 4-1
Symbols,

FORTRAN, 7-26

PAL8, 5-13, 5-41

use as instructions, 5-17

6-51, 6-52

3-59

5-41

use as operands, 5-18
permanent, 5-14
user-defined, 5-14

SYS device handler, F-4
System Hardware, 1-1
System information,
additional documentation,
Preface
HELP command, 2-22
System date, 3-21
System device, 2-23

System table reset via USR, C-14

T field descriptor, 7-97
-T TTY dash option, 2-17
/T,

COMPARE option, 3-6
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CoOPY command option, 3-14
MAP command option, 3-48
PAL8 option, 5-9
RENAME command option, 3-56
SUBMIT command option, 3-72,
TAB,
BASIC function, 6-31
character,
PAL8 operator, 5-18
PAL8 use, 5-12
FORTRAN, 7-24
function, 7-119
TAN BASIC function, 6-46
TANH FORTRAN function, 7-112
Tentative file lookup, C-7
Terminals,
BASIC ESCape sequences, 6-76

8-2

changing attributes, 2-5, 3-62

control in BASIC, 5-59
conventions, 2-7
LA36, 2-6
operating parameters, 2-6
output formatting in BASIC,
6-32
vT52, 2-6
vTlge, 2-5
TERMINATE command, 3-75
TEXT pseudo-operator, 5-37
TIME FORTRAN function, 7-112
.TM file name extension, 2-12
TRC function, 6-57
.TRUE. logical constant, 7-30
Truncation BASIC string
arithmetic, 6-21
TTY device handler, F-5
TYPE command, 3-76
option summary, 3-76
error messages, 3-77

/U,
COPY command option, 3~12
CREF command option, 3-19
DIRECT command option, 3-25
SUBMIT command option, 3-72,
UA/UB/UC commands, 3-78
Unconditional transfer,
BASIC, 6-36
FORTRAN GOTO, 7-57
Underline (_) ODT command, 9-4
Unformatted FORTRAN I1/0, 7-880

Unloading RL@1K disk packs, 2-5

Uparrow (™),
BASIC operator, 6-17
echo control, 3-63
ODT command, 9-4
PAL8 operator, 5-18
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Updating BASIC records, 6-71
Upper-case conversion, 6-54
User Service Routine (USR), C-1
User-defined functions in BASIC,
6-78
USR, C-1
CHAIN function, C-1¢
CLOSE function, C-8
DECODE function, C-10
ENTER function, C-7
ERROR function, C-11
FETCH function, C-4
INQUIRE function, C-13
LOOKUP function, C-6
RESET function, C-14
restrictions, C-3
standard call, C-1
summary of functions, C-1
USRIN function, C-12
USROUT function, C-13
USRIN function (USR), C-12
USROUT function (USR), C-13

v,
Editor list buffer command, 4-9
/v, .
COPY command option, 3-12
DELETE command option, 3-24
DIRECT command option, 3~25
LIST command option, 3-41
RENAME command option, 3-56
TYPE command option, 3-76
VAL function, 6-53
Value assignment, BASIC, 6-23
Variables,
BASIC, 6-14
FORTRAN, 7-32
numeric (BASIC), 6-15
string (BASIC), 6-15
subscripted (BASIC), 6-16
VLUx device handler, 3-68, F-5
V52 terminal, 2-6
VT100 terminal, 2-5
VXAQ,device handler,
characteristics, F-4
installing with SET, 3-68
storage capacity, 2~23
use, 2-25

W ODT command, 9-8

/W PAL8 option, 5-9

WIDTH SET command option, 3-62
Wildcards, 2-18

WRITE statement, 7-83
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X FORTRAN field descriptor, 7-97 Y BEditor yank command, 4-10
/X,
COMPARE command option, 3-6
CREF command option, 3-19
XLIST pseudo-operator, 5-34 Z PAL8 page zero addressing
.XOR. FORTRAN operator, 7-42 pseudo-operator, 5-29
ZBLOCK pseudo-operator, 5-33
ZERO command, 3-15, 3-79

Index-15 ' September 1979






e e o o

Please cut along this line.

NOTE:

Did you find this manual understandable, usable, and well-organized?

0S/78 User's Manual
AD-5748B~T1

READER'S COMMENTS

This form is for document comments only. DIGITAL will
use comments submitted on this form at the company's
discretion. If you require a written reply and are
eligible to receive one under Software Performance

Report (SPR) service, submit your comments on an SPR
form.

Please make suggestions for improvement.

pid you find errors in this manual?

page number.

Please indicate the type of reader that you most nearly represent.

Oo0Oogog

Name

Assembly language programmer
Higher-level language programmer
Occasional programmer (experienced)
User with little programming experience
Student programmer

Other (please specify)

If so, specify the error and the

Date

Organization

Street

City

State Zip Code

or
Country



No Postage
Necessary

|
|
if Mailed in the |
|

United States

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO.33 MAYNARD MASS.

POSTAGE WILL BE PAID BY ADDRESSEE

RT/C SOFTWARE PUBLICATIONS ML 6-5/E45
DIGITAL EQUIPMENT CORPORATION

146 MAIN STREET

MAYNARD, MASSACHUSETTS 01754

— — DoNotTear-FoldHerg — — — — — — — — — — — — — ~— o— — == — —_——— =



	PREFACE
	Equal Sign Construction
	Slash Construction
	Parentheses Construction
	Square Bracket Construction
	General-Purpose Dash Options
	Remembering Previous Arguments
	Using Wildcards
	Wildcard Input File Specifications
	Wildcard Output File Specifications
	Construction)
	Asterisk (*I Prompting Symbol
	USING DEFAULTS
	WHERE TO GET MORE INFORMATION
	FILE-STRUCTURED DEVICES
	RX02 Diskettes
	Cartridge Disk Pack
	Extended-Memory Device

	FILES
	2.9.2 File Types
	2.9.3 ASCII File Format

	2.10 OS/78 COMMAND SUMMARY
	3.7.7 Terminating COPY Operations

	3.8 CREATE COMMAND
	3.9 CREF COMMAND
	3.10 DATE COMMAND
	3 -11 DEASSIGN COMMAND
	3.16 EXECUTE COMMAND
	3.17 FORMAT COMMAND
	6.2.5 Deleting Text -- the DELETE Command
	6.2.6 Substituting Text -- the EDIT Command
	Command
	6.3.1.2 String Constants
	6.3.2 Variables
	6.3.2.1 Numeric Variables
	6.3.2.2 String Variables
	6.3.2.3 Subscripted Variables
	EXCLAMATION POINT
	6.9 INPUT AND OUTPUT
	6.9.1 I npu t

	6.11.12.1 The TAB Function
	6.11.12.2 The PNT Function

	6.12 FILE STATEMENTS
	6.12.2.3 Formatting Output to a File -- PRINT# USING
	6.12.2.4 Resetting a File -- RESTORE#
	6.12.2.5 Checking for Open Files -- IF OPEN#
	DIRECT RECORD I/O
	Specifying Record-Size with FILEV#
	Opening a File for Record I/O
	Defining Record Fields



	General-Purpose Dash Options
	Devices
	OS/78 Command Summary
	COPY Options
	COPY Error Messages
	CREF Options
	CREF Error Messages
	FORMAT Error Messages

