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Changes for Mark 11.0 Release.

1-1 Rewrote "INTERACTIVE BASIC is..." paragraph.
Updated '"The compiler is...'" paragraph.
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5-15
5-22
5=-25
5-26
5-37
5=44

5-54
5=55
5-59
5-60
5-61
5-66
5-74
5-76
5=77
5-86
5-88
5-90
5-100
5-102
5-104

5-45

Original Issus - MARK 7.0 Release,

-Changes for MARK 10,0 Release.

Updated "Alphabetical Listing'.
Updated "Listing By S-OP".
Undated "Formats" section.

Added "Error Message' S-OPS.

Updated "String Array Check and Calculate Subscripts"

format.,

Updated "'String Move' format.
Updated "Real Move" format.

Added "Array Base Address" S-OPS.
Updated all formats from page 5-26
Deleted "Maximum Subscript Value".
Added "ArrayySize" S-OPS.

Updated all formats from page 5-45
Added "Host Name' S$S-0OPS.

Updated all formats from page 5-55
Added '"Real Case' S-0OPS.

Added "String Case" S-OPS.

Updated all formats from page 5-61
Updated all formats from page 5-66

through 5-36.

through 5-53,

through 5-%3,

through 5-64,
through 5-69,

Updated "Set Exception Branch" format.

Added "Inquire File Attribute' File Function.

Updated all férmats from page 5-77

through 5-80.

Added "Allocate Array! File Function,

Updated.i"Print" format, -
Updated "Input" format.

Updated "Matrix Transpose" format.

Updated "Call External Intrinsic Function' function.

Updated '"Call User Defined Function" format.
p a.
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Changes for MARK 10.0 Release con't.

5-110
5-111
5-112
5-119
5-120
5-136
5-138

Added '"SPI Monitor Start" Debug Function.

Added "SPI Monitor Stop" Debug Function.

Added "SPI Monitor Count" Debug Function,

Added "Intiate Edit Mode" Command Function.
Updated all formats from page 5-120 through 5-135,
Added "Initiate Sequence Mode' Command Function.

Updated all formats from page 5-138 through 5-143,
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INTERPRETER=-COMPILER COMMUNICATION

INTERACTIVE BASIC is a system of one program with two environment
structure nuclei (ESN) to effect its compiling and executing
requirementse. For a complete description of environments as
provided by the operating systems vrefer to the HCP II Product
Specification (P.S. 2212 5462).

The compiler is an SDL-written program which (with idits own SDL
interpreter) performs all compilation functionss communications
with the user at the teraminal, user and compiler required file
handiings bookkeeping» etc.. Additionallys once a BASIC progranm
is ready to runs» those operations which require high=speed
execution (arithmetics» Dranching and subroutine transferss loop
controis etc. )» can pe turned over to 3 microcoded interpreter.
This interpreter is attached to another» "secondary™ environment
and the coapiler transfers control to it via the T“suitch
environment™ communicates.

The <compiler has compiied the BASIC program into 1its own
base=limit data space. That is» the compiler has generated code
strings and data space which represent the BASIC programe When

control is transferred to the interpreter» the interpreter has

access to the compiler®s base~limit area. The interpreter can
"EXECUTE™ the BASIC program®s code» perform the necessary
operations on the BASIC program®s datas and return control to the
compilers 1eaving any messages in the compiler?s data space.
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MEMORY

The interpreter has sufficient space to puild a coammunicate
message to tha MCP (for T'PROGRAM EXIT®* or *STOP RUN'). Other
than this small memory arear the interpreter accesses the
compiler?®s run structure.

The compiler has three fundamental types of data» some of which
the interpreter must have access to:d

1. A scratchpad area. This is the T"STATE™ of the B8ASIC
programe In other compilers (such as RPG or COBOL)» when an
interpreter must give up controls, it leaves its "STATE" in
the run structure nucleus. The BASIC interpreter must
report its state to the compiler because the compiler» in
its interactive functions» must know the status of the BASIC
program being run. This information 1is stored in the
compiler®s static memorye. :

2a The compiler has bookkeaping information which it uses to
controi the interactive process itselfs that is» to control
compitings running» etc.. The interpreter has no acc2ss to
"this datar» which is distributed over the compiler®s static
and dynamic memoTy.

e The BASIC program's code and data strings reside in paged
arrays in the compiier®*s dynamic nemory. The scratchpad
area contains pointers to all of the BASIC program®s
structural entities {(codea» datar stackss etcCede
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INSTRUCTION SET

ALPHABETICAL LISTING

- S=0p S=0P NUMBER
** ALLDCATE.ARRAY {53)
B80S B : (01)
#x CHAIN {54%)
** COMMAND {63)
CONCATENATE (15)
COPY..NAME {11)
CUT.BACK.CS.STACK (12)
DEBUG.OPS (62)
DEF {42)
*x EQC {03)
£35S (02)
*x ERRORMESSAGE {00)
(:) EXT.INTRIN-CALL (60)
w #x FILE (49)
FNEND , .. {43)
FOR : (40)
G0.TO : (32)
Gosus : {34)
#x INPUT ' (58)
#x L INPUT {50)
~LOAD« NAME - €10)
LOAD.VALUE (08)
*x  MATRIX 59)
NEXT - (41)
ON.GOSUB {35)
ON.GOTD . : {33)
=+ PRINT » - .. £57)
RACACS : . (04)
=« RANDOMIZE -- - (56)
=«  READ ; (51)
REAL.ADD - (18)
REAL.CASE e 28
i REAL.DIVIDE S (19
I REAL.IF - L37)
¥ REAL-INTRINSIC 22)
REAL . MOVE N {21)
REAL.MULTIPLY S 13)
REAL.NEGATE S t20)
REAL.SUBTRACT , 17)
~#x RESTOREL.DATA = {(52)
"RETURN.FROM.GOSUS - €386)

 RETURN.FROM.LLL  (48)
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SACACS
SET.FILE
STOP.RUN
STRING.C
STRING.I
STRING.I
STRING.M
SUBSTRIN
TRINM

«INDEX

ASE

F’
NTRINSIC
gve

G

USER.FUNCTIONCCALL

XCH

ol BB L o i B i s s i i Kt s e e i AT i a A ME

€05)
€09)
(53)
(25)
€33)
(23)
(14)
13)
(06)
(61)
o7)
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*x Indicates S=0PS which are not interprated by the microcode.

LISTING BY S-0P

x4

&

00
01
02
03
O
05
06
07
08
09
190
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

ERRORMESSAGE
BOS

EBS

£gc

RACACS

SACACS

TRINM

XCH

LOAD.VALUE
SET.FILE-INDEX
LOAD.NANME
COPY.NAMNE
CUT.BACK.CS.STACK
SUBSTRING
STRING MOVE
CONCATENATE
REAL.ADD
REAL.SUBTRACT
REAL.MULTIPLY
REAL.DIVIDE
REAL.NEGATE
REAL.MOVE
REALLINTRINSIC
STRING.INTRINSIC
REAL.CASE
STRING.CASE
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED =
RESERVED

G0.T0

ON.GOTO

GOsus

~ ON.GOSUB
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£ 2

E 2

Caw

x %
*®
*®
*
L 2 4
*&
&
*
* %

k&

Indicates S5-0PS which are not

36
37
33
33
490
41
42

43 .
b4
45

46
47
48
49

~ 50

51
52
53
54
55
56
57
58

.59

60
61
62
63

RETURNL.FROM.GOSUB
REALSIF
STRING.IF
RESERVED

FOR

NEXT

DEF

FNEND

RESERVED
RESERVED
RESERVED
RESERVED
RETURNSFROMWLL1
FILE

LINPUT

READ
RESTORE.DATA
STOP.RUN

CHAIN
ALLOCATE.ARRAY
RANDOMIZE

PRINT

INPUT

MATRIX
EXT.INTRIN.CALL
USER.FUNCTIONGCALL
DEBUG.OPS
COMMAND

- 3-3
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interpreted by the microcode.
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FORMATS

A floating point number is represanted as:

1 8IT7 7 BITS 24 BITS

I SIGN 1 EXPONENT 1| FRACTION PART |

where a positive number has the sign bit egual to 303» and a
negative number nas the sign bit equal to dl13.

All floating point numbers are repra2sented in excess 54 base 15
notation. For z2xamples

The value 8 is represented as:
0 1000001 100000000200000000000000
and the value .5 is representad as:
(i? 0 1000000 1000000000000G00C00000000
A header appears before each statement (foilowed by a beginning

of statement 0OP» then appropriate S$5=0PSs then an end of statement
OP)e The header looks {ike:

PREVIQUS 16 3I7S
NEXT 16 BITS
LL 1 8I7S
ACTIVE 1 31I7S
TYPE 6 3ITS
NEST.LEVEL 4 BIT
FOR.LEVEL & BIT
LINE.NO 17 817
NEEDeLN.FIXUP 1 BIT
NEED.NAMELFIXUP 1 BIT
REFERENCED 1 817
SOURCE.DISK.ADDRESS 12 BITS
SIZE 6 3IT7S
XREF.31IZE 6 8ITS
SYNTAX.ERROR 8 BITS
/ SYNTAX.POSITION 8 BITS
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An array descriptor entry looks Llike:

TAG 4 3ITS
REFERENCED BIT 1 31T
DIMHED BIT 1 317
NO.OF +DIMS 2 3ITS
UNALLOCATED BIT 1 31T
FILLER 1 BIT
WHERE AREA 22 8ITs
LENGTH FIXER 8 BITS
MSV 12 3ITS
DIMC1) 12 BITS
DIMC2) 12 3ITS
FILLER 20 BITS

An evaluation stack entry looks like:

REAL 32 BITS
FILLER 8 BITS
or
STRING 40 BITS
C oR
‘ INDEX 24 BITS
FILLER 156 BITS
OR
NAME 9 BITS
FILLER 31 BITS

A control stack entry looks like:

LL 1 BIT

MARK 1 8IT

RETURNSLL 1 BIT

RETURNMODE 1 8IT

LL1.ENTRIES 4 BITS

WHERE 16 8IT1S

DISP 16 BITS

EV.ENTRIES 8 BITS

An LLY entry looks like:

TYPE 3 BITS - QR TYPE 3 BITS
NAME 9 81IT7TS R NAME 9 BITS
REAL 32 BiITS STRING 40 BITS

FILLER 20 BITS - FILLER 12 BITS

iR
&
Y
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A standard pranch {used in GPS "GO 70", *IF™, "FOR"s AND "NEXT™)
may be one of the following typas:
1. DIRECT CINTRA-STATEMENT)
2. CTODEWORD ADDRESS CINTERACTIVE CODE ONLY)
3. OIRECT AND SET NEST LEVEL (COMPILED CGODE ONLY)
he NEXT CODEWORD {INTERACTIVE CODE ONLY)
STANDARD SOURCE
VARIANT SOURCE
0 REAL SCALAR
1 STRING SCALAR
2 UNUSED
3 REAL ARRAY
4 STRING ARRAY
5 UNUSED
5 REAL STACK
, 7 STRING STACK
™ 8 UNUSED
f‘;j 9 LITERAL O
10 LITERAL 1
11 NULL STRING LITERAL
12 STRING LITERAL 1
13 REAL LITERAL
14 STRING LITERAL
15 UNUSED

i

Following are the formats of the standard sources:

kbt

* REAL SCALAR =

2 A S SR S22 & X8 £

4 BITS 9 B8ITS

PY Y L P R R L X L L F P L L R E X L K R L X T L J

i 300003 1 SUBSCRIPT OF ELEMENT 1}
L] 1 IN REAL SCALAR ARRAY |

The
elementa

source vatue is the value in the indicated real scalar array
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il
C kkkhkhkwhkkkhkhkhkthkit

+ STRING SCALAR =

kxR hhdk ki

4 BITS 9 8175
I 300013 } SUBSCRIPT OF ELEMENT i
i I IN STRING SCALAR ARRAY |

The source string descriptor is in the indicated string scatar
array element. The string descriptor points into string space at
the actual string value.

khkhkhktxhhkhk i

* REAL ARRAY «

ki i

4 BITS

1 300113 1

The top item on the evaluation stack is assumed to be an 1index
o, {generated by the RACACS 9P) in the real scalar array where the
(:, array element value is stored. This top item is popped.

*« STRING ARRAY =

\
|
| P
L
: Ak kAR AR R AR NN

| 4 BITS

1 301003 1

The top item on the evaluation stack is assumed to be an index
{generated by the SACACS 0OP) in the string scalar array where the
string descriptor of the array element is to be founds

t & 2222222 2 2 S & 24

* REAL STACK =

IS R R 2R RREZ

& BITS

i1 301103 1§

The top item on the evaluation stack is the reat values. The
stack is popped. .
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4 BITS

LR T A RN E R ]

1 301113 1

4=5
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I Z 2 EZ RS2 8 8 R F]

« STRING STACK «

ek khkkkx ki it

The top item on the evaluation stack is the string descriptor
pointing to the string value. The stack is popped.

4 BITS

1 310013 1

EX E B T B R 5 2 1 ]

The source value is the value § {(Hex

4 3ITS

1 310103 1

The source value is the value 1 (Hex

4 BITS

i 310113t

L 2 L b L

hkkhhkikhkk i ik

* LITERAL 0 =

IE X EE SR E 2SS N &

2000000003).
KRR X NARE R AL
« LITERAL 1 =
EAXEXXRET RARE
2411000003).

XX ZZ R EEZESE SRR SR 2 8 5

* NULL STRING LITERAL ¢

22X RX2XSR 2SR RE S & B2

The source descriptor refers to a string of length zeroe.

4 BITS 8 BITS

§ 311003 1 ONE CHARACTER LITERAL

L E XTI 222 RS ER LRSS L]

# STRING LITERAL 1 =

kAR kA btk hd i

WA W G W GRS W WD A WP S WD AS ER AN A A RS W MR A Y

1

P P L L TR L L T E T E T 3 2 2 E 2 L T 2 B R 2 2 2 2 2 2 2
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The string value is that of the specific character,

kR ki kk

* REAL LITERAL =

ki itk

4 BITS 32 31I7S
1 311013 1 ACTUAL VALUE OF |
i l THE LITERAL i

The source value is the value of the specific real value.

i 222222 2SR 2R R 2R S

£ STRING LITERAL «

Akt ki

4 BITS 11 BITS N BITS

! 311103 1 LENGTH OF LITERAL IN BITS 1 LITERAL CHARACTERS 1

The source value is the value of the in=line string characters.

STANDARD DESTINATION

VARIANT DESTINATION

REAL SCALAR
STRING SCALAR
UNUSED

REAL ARRAY
STRING ARRAY
UNUSED
EVALUATION STACK
FN VALUE

NS NN - D
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following are the formats of the various standard destinations:

ki hhhh ki

* REAL SCALAR «

XA R AR EEEEEERES S

3 BITS 9 BITS

1 30003 | SUBSCRIPT INTO THE 1
i 1 REAL SCALAR ARRAY 1

EL T EE RS L EEEEREELERESE EE LR LR ]

The destination is in the indicated real scalar array elements

22 22222 X2 R2E S

* STRING SCALAR »

kX ki

3 BITS 9 BITS

P  E R LR E P L L EE P E DL I E X REE T F I B E L R 2 R R X B B B L X E 2 2 1

1 30013 1 SUBSCRIPT INTO THE STRING SCALAR ARRAY |

Y P R R L P PR R LR R LR LT R ELLE LT 2 3 3

The destination descriptor is in the indicated string scalar
elemente The string may reguire allocation of string spacee.

i E 22 2SR EE 22 R L

* REAL ARRAY =

(s s 2222222 R4

3 8ITS

i1 30113 1

D W B aD B . . .

The top of the evaluation stack contains an index in the real
scalar array (generated by the RACACS 0OP) for the destination
real array element vatlue. The stack is popped.

(A2 22 S22 2R R 222

#* STRING ARRAY =

' Y2 S 222222222

3 BITS

LA R B T 2 2 2 2 J

i 31003 1§

The top of the evaluation stack contains an index in the string
scalar array (generated by the SACACS 0OP) for the destination

'» string descriptor. The stack is poppede
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C
I E X R EZEEEEEERSEES RN 2
* EVALUATION STACK =
7 tEE R S22 R R R RS ERERES S ¢
3 BITS
! 31103 1

The destination value 1is pushed onto the top of the evaluation

stacke.
[ Z X E 2R RS X & 2 4
* FN VALUE =»
X EX S REX L E R TS
3 BITS
i 31113 1

The destination value (or string descriptor) is in the value part
of the LL1 stack entry at index HINTS.LL1_BASE.
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DESCRIPTION OF S-0PS

S=0PS

ERROR MESSAGE

Format:

6 3175 8 BITS 1 BIT

1 3003 | WHICH 1 NON FATAL FLAG 1

X T PP PR ERE Y PR EEE N R E L P E E 3 2 X 2 2 E % J

Funtion:

This op witl <cause a nonfatal or
according to the MNMON FATAL FLAG (0 = fatail

fatal

G e le PG CB) i s

N e Tt o s aiiar i A e L

5-1

COMPANY CONFIDENTIAL
B1000 IBASIC S~LANGUAGE
PeSe 2228 3410 (C)

FE 2 Z XIS RS RS E 2]

« ERROR MESSAGE «»

[ 2 X 282X R 222 R 22 2]

error number WHICH
» 1 = non fatatl.
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BEGINNING OF STATEMENT

Rk kdk ki

* B80S =«

PR R & & B 2 4

Format:

6 BITS

i 3013 1§

Functions

Performs bookkeeping necessary to begin a statement {checks
checking interval, monitorss tracess etcCs.» uUpdates current and

next fields)e

R e SR A Y ¥ B
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END OF STATEMENT

Format:

6 BITS

I 3023 i

Function:

R R N E B AR s Kk a0 P b D S S0 7 s 6 it 1 s 7t Pl Yk 05 ek TS ks i 055 i e Wk S e e e

5=3

COMPANY CONFIDENTIAL
B1000 IBASIC S~LANGUAGE
P.S. 2223 3410 (C)

2 2 & 2 R 24

* EOQS =

L2 X 2 X & £ 4

Performs bookkeeping necessary to terminate a statement. (Hait
if necessarys find the next executable statement).

N
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END OF COMMAND
X 2 2 K 3]
ax% NOT MICROCODED %= * EJC *
I 2 2 X 2 K X4
Format:
6 BITS
1 3033 1

Functions

Performs bookkeeping necessary to terminate a command.
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REAL ARRAY CHECK AND CALCULATE SUBSCRIPTS

dek kdkkd ki

* RACACS «

L E RS 82 14

format:

6 BITS 9 BITS 1 BIT. . &e BITS 4+ BITS
| | (IF IT EXISTS)

e T Y YT P Y P R R DR PR YRR LT LT R L R R R R R R R R A R R R

! 3043 1 REAL ARRAY 1 # OF 1 STD. SGURCE 1 STD. SOURCE 1}
i 1 SUBSCRIPT 1§ SUBSC. 1 b i

A G DS D SN GD D A5 WD GR A YRGS D G WD R S W SR AR WD WS W D WD AN NS WD D D W WD W R TR WD AN AN WG WS R WD NS WS NP AR AP WD W YW SE A

Note that if the element the user codes for an array is
A{X»Y)» the first standard source in the string is "Y" and
the second standard source in the string is "X".

Functions

Fetches the value of the subscripts. After checking that theay
are within the Limit of the defined bounds», an integer “INDEX™ is
Loaded onto the evaluyation stacke. When the reference to the
array is encounteredr, this T"INDEX™ is used as a subscript into
the real scalar arraye.
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STRING ARRAY CHECK AND CALCULATE SUBSCRIPTS

It 2 R SRR 2R B

£ SACACS =

L EE 2 E X258 K

Format:

6 BITS 9 BITS 1 BIT 4+ BITS 4+ BITS
‘ CIF IT EXISTS)
1 3053 1 STRING ARRAY 1 # OF 1 STD. SOURCE 1 STD. SOURCE 1
1 I SUBSCRIPT i SuBscC. | 1 H

Note that if the element the user codes for an array is
A3({X»Y¥)» the first standard source in the string is "Y™ and
the second standard source in the string is "X".

§ (i} Functions

Fetches the value of the subscriptse. After checking that they
are within the limits of the defined bounds» an integer T“INDEX"™
is loaded onto the evaluation stacke. When the reference to the
array is encountered» this "INDEX™ is used as a subscript into
the string scalar arraye.
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TRIM ARRAY DESCRIPTOR

2 22 & 2 2R

* TRIM «

% ke ki ki

Formats
6 BITS 3 B8ITS 9 BITS 1 BIY STD.SOURCE SIZE = 4+ BITS
] a0s6a | ARRAY | ARRAY 1 # OGF 1  RDOWDIM ) 1 DINM
| . | TYPE 1 NAME 1 QIMS Je-eccesmcccac|caccccccca= _
1 1 1 1 1 COL.DIM { ROW.DIM I 2 DIM
0=1 DIM
1=2 DIMS

Function:

Alters the size of an array. Only reduction from originaily
defined size is allowed. A fatal error will occur if either the
number of dimensions does not match the actual array or if the
the new number of elements exceeds the original array boundse.

- iy o Rl
5 i Al i e a0 el N SR 8.
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EXCHANGE

Formats

6 BITS

B L L T L L J

1 3073 1

L T X % 3

Function:

COMPANY CONFIDENTIAL
81000 IBASIC S—=LANGUAGE
PeS. 2228 3410 ()

kkk ik

* XCH «»

L2 2 8 2 8 24

Exchanges the top two entries of the evaluation stacke. Used for

the "INPUT™ statementea
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LOAD VALUE

I E 22X ER RS S RERZ

* LOAD.VALUE =

bk hhh it

Formats

6 BITS 4+ BITS

f 3083 § STD. SOURCE 1

Functions

Loads the source value to the stacke Used to load the arguments
of function <calls to the stack {(both wuser and axternal
intrinsics)e.
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SET FILE INDEX

I 222X S2 R R 24

* SETLFILELINDEX =

tE2 2 A2 22 R 2R RS RSN

Format:

6 BITS 4+ BITS

1 3093 1 STD. SOURCE 1

LR L B F B B B 1 b L 2 2 2 L L X K X 3

Functions:

This OP is generated before each file operation. It sets up the

current file index which is the physical index 1into the file

table of the togical fite number in standard source. The logical
i (:\ file number wiil be integerised.
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et 2L i e st

LOAD NAME

Format:

6 BITS 3 BITS 9 BITS

PP P LR T B L P L P R ¥

1 I0A3 | TYPE 1 NAME 1

v Functions

ekttt

SR e i 04 i

5-11
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Ak ik

* LOADSNAUE =

AR E R R XS 2 XSRS

Loads the specified name to the evaluation stacke.

T L L b L, . il i 100 4 N s e i il i s a1
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COMPANY CONFIDENTIAL
31000 IBASIC S~LANGUAGE
PeSe 2228 3410 (2)

COPY NAME
L2 E 2 R X EZ RSN ¥
* COPYNAHE =«
LA S 2 EEREEERE RS
Format:
6 BITS 3 BITS
i 308B3a 1 DESTINATION 1 DESTINATION NAME 1
i ] TYPE 1 ]

Function:

Assumes the top entry on the evaluation stack is a "NAME™ (which

was loaded by a LOAD.NAME operator).

The relevant descriptor is

copied from the stack name (INDEX) to the destination nanme

C(INDEX) .

DEST.TYPE

0= REAL.SCALAR

= STRING SCALAR
= RESERVYED

= REAL ARRAY

4= STRING ARRAY
5= RESERVED

= UNDEFINED

= UNDEFINED
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CUT BACK CONTROL STACK

Format:

5 BITS

1 30C3 1

Functions

T N st e e e L s R s AL Al

5=13

COMPANY CONFIDENTIAL
81000 IBASIC S=LANGUAGE
PeSe 2223 3410 (L)

I ZEEEEZEEEREEEEE SRR S8 24

* CUT.BACK.CS.S5TACK =

I ZEEEZEEEERSEEEE RS RS S &

Performs bookkeeping nacessary to cut back the control stacke.
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SUBSTRING
E S X R EEREEREEF
* SUBSTRING «
AR RAREEAA A SR
Format:
6 BITS 4+ BITS 4% BITS . 4+ 3ITS 3¢ BITS

D WS DR DGR R S AR R AR D D SR D R SN AD WD N Gl AR A D A Y D M G5 SR D A A 4B WE D WS WS G W A AD AR WD AR S WD S D AR A AP AN WA A A A

! 30D3 | STD.SOURCE | STD.SOURCE 1 STD.SOURCE 1 STD.DEST. 1!

D R AR AN W WD WD GD WD WD AR G G SPGB AR WD WD R AR R GD NR AR AN D D WD GE M) WS LGS AR N B UR W WD WD R ES WD WD AN AR NN W WS AP G5 AD W N e

Note that the first standard source in the string is the
ending position» the second standard source in the string is
the beginning positions and the last standard source in the
string is string of which the substring is required.

R Function:
C

The specified substring of the string source (the ¢third sourcsa)
is extracted and assigned to the destinatione.
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~

STRING MOVE

Akt kkd ik

* STRING MGVE =

¥k kRt EktE

Format:

6 BITS 4 BITS 4+ BITS 3+ BITS
(EACH)

D D G AR D DGR W A D AR D D AR G AN AR TS R 4D AR AR DGR UL G AR AL WP NS WD AR AR D AR DGR W AR G D N A R R AR A WS A AR S W el e

1 30E]3 1 # OF DESTINATIONS 1 STDe. SOURCE | STD. DEST(S5). |

YT YT T PR R LR EEREELEEREEL LR L L LT E X REEEREXE L E X B A R N B L 27

function:

The <character string defined by standard source is moved to the
specified destination{(s)e.
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CONCATENATE
2 XS EEEEREE R BN
* CONCATENATE =
XXX REAX XD
fFormat:
6 8ITS 4+ BITS 4% 31TS 3¢ 3ITS

The

1 30F3 1 STD. SOURCE | STD. SOURCE 1| STD. DEST. 1

LR T PR Y LT T LR B R EE R X EE E B E X E R X E L X R L E K E E A L X B2 1

Note that the first standard source in the OP 1is actually
the second character string the user gives, and the second
standard source in the OP is actually the first character
string the user givess

Function:

characters defined by the two standard sources are moved to

the specified destination.
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REAL ADD

I EAE SR RS R RS

* REAL.ADD =

kb hkk i

Format:

6 8ITS 4% BITS 4+ 3B1ITS 3+ BITS

CE P REE R YL EEEEEEELERRLEEEEX L FE I L L R L L F E R 2 2 E X R L L 1L J

1 3103 t STD. SOURCE 1 STD. SOURCE !t STD. DEST. |

Functionz

Adds the two sourcess writing the real value result to the
specified destination.
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REAL SUBTRACT

format:

6 BITS 4+ BITS 4+ BITS

5-13
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I EE R R REERERER YR ¥

* REALLSUBTRACT =

(2 22 RS E 2 RESE R 2R 2

3+ BITS

f 3123 | STD. SOURCE 1 STD. SOURCE 1|

STD. DEST. 1

Function:

Subtracts the second standard source in the 0P from the first
standard source in the 0OP» writing the real vatlue result to the

specified destination.
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|

REAL MULTIPLY

kb kb khk ki

« REAL.MULTIPLY =«

L E 22 RS EE L SR E R RS &L

Format:

6 BITS 4+ BITS 4¢ BITS 3+ BITS

1 3123 1 STD. SOURCE 1 STD. SOURCE 1 STD. DEST. 1

Note that ¢the first standard source in the OP is actually
the second operand the user givess and the second standard
source in the 0P is actually the first operand the user
givese.

(ij Function:

|
? Multiplies the two standard sources:» writing the real value
% result to the specified destinatione.
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REAL DIVIDE

kb hkhkhhttt Xk

* REAL.DIVIDE =

AKX KRR EEE XX

Format:

65 BITS 4+ BITS 4+ BITS 3+ 3ITS

CL R R Y Yy PP P PR L L L X R E L 2 R L X B R E L E 2 L X 2 J

! 3133 1 57TD. SOURCE 1 STD. SOURCE I STD. DEST. |

function:

Divides the second standard source in the OP by the first
standard source in the 0OP» writing the rz2al value result to the
specified destination.

|
i
I
g
b
G
4
§



5=21

BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP

81000 IBASIC S-LANGUASGE

SANTA BARBARA PLANT PeSe 2228 3410 (C)

REAL NEGATE

2 2 RS2 X EREEREEE S

* REALSNEGATE «

L E S 2 R R E R E S XERZEE X

Format:

6 BITS 4+ BITS 3+ BITS

CE PP TR PP L R R LY L L LR R T L E X T L X R E X J

! 3143 ¢ STD. SOURCE 1 STD. DESTINATION 1

D AD WD AN A W R D WD D ED A WD ED W D WS A GE AR ED D WD AR GE D U US 4D WD G MR WS R AR AN W W

Functions

Changes the sign of the non=-zero standard sources
real value result to the specified destinatione. For
source vatue of zeros» the sign is unchanged.

Writing the

a

standard
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REAL MOVE

Format:

6 BITS & BITS 4+ BITS

5=22

COMPANY CONFIDENTIAL
31000 IBASIC S~LANGUAGE
PeS. 2228 3410 (C)

Xk kit

* REAL.MOVE =

I E R R R R R EE R 2]

3+ BITS (EACH)

PR L ELRELEEEELEERDTERLESYEERERERLEEEERERLLELERERELREREEELSEEEE X L E L &)

I 3153 | # OF DESTINATIONS 1 STD. SOURCE 1 STD. DEST(S). 1!

P R L PR EREERL LR ALEEREYYEREEELL LD LD L ELEYEEEERELEELERERELREEXRE X

Function:

Moves the real val ue standard source to the specified

destination(s).
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REAL INTRINSIC

kb kb ki

* REAL-INTRINSIC =«

L 222X AR ERELEZ S S

Format:
6 BITS 5 3ITS 4¢ BITS 3+ BITS
(IF IT EXISTS)
1 3163 1 WHICH 1 STD.SOURCECS) 1§ STD.DESTINATION 1§
] 1 FUNCTION 1 (MAY 3E 0-3) 1 i
Note that in the case of functions which use array

references» such as LDIM and UDIMs the 5 bit area telling
which function is desired Will be followed by:

C 3 BITS 9 BITS

1 TYPE 1 ARRAY SUBSCRIPT 1

Which may then be follcowed by standard source and standard

destination informatione.

The real intrinsic
described belowe

formats» Wwith their S5 bit variantss are
Ald real intrinsics return a real value resuit.
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ABSOLUTE VALUE

IR 2 R 28 24

* ABS =

L2 E S & & X4

Format:

6 BITS 5 BITS 4+ BITS I+ BITS

P YRR EY L LY R B PR B L E B E 2 R R L R R X 2 R X K A N R R X 2 5 1

1 3163 | 2000002 1 STD.SOURCE | STD. DESTINATION |

PR PP L L R PR P P LR L L R E L E L R R R R K R L K A T 2 2 2 J

Operations

Writes to the specified destination the real value which is the
absolute value of the specified source value.
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ARRAY BASE ADDRESS

Format:

6 BITS 5 BITS

5=25

COMPANY CONFIDENTIAL
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IR EE R EE ¥4
* ADDR =

[ EEE XS X ¥

9 BITS 3+ BITS

DD R YD AR D AR AR D D D D A AR SR D WP R AR W GD ED W WD WD D U D AN A WD ee AR D AR AR A AR WS AN D WD WD WD G SR WS WP ED WD WR WD

1 3163 1 3000013 1 ARRAY TYPE | ARRAY INDEX 1 STD.DEST |

--‘-‘--------------‘-----‘-n--------—----—--------------

Operations

This op returns the base address of the indicated array intgc the

destination numeric destination.
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CEILING

Rk kthk ik

« CCIL +

R E SRR 2]

Format:

& BITS 5 BITS 4+ BITS 3+ BITS

T PP YR YRR P L L LR R K B L E R T F L 1 T 3 A R K L L 2 L J

] 3153 ! 3000103 1 STD. SOURCE | STD. DEST. 1

T P TR RS PR PP R R PR EL L L E L EY ELE L E N E L X T

Operation:

Writes to the specified destination the real value which {is the
Llowest integer greater than the specified source. For example:

CEIL(3.6) = 453 CEIL (=3.6) = =3,
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DATE

IR R X B E 2 3

* DATE =

kX k

Format:

5 BITS 5 BITS 3+ 3ITS

§ 3163 1 3000113 | STD. DEST. 1

L E L PR LY L ELLEE Y EL L ERERL R L ]
/
i

gperations

Writes to the specified destination the real value which is the
system date.

C‘
}
;
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DETERMINANT VALUE

format:

6 BITS 5 BITS 3+ 3ITS

P P SRR P R EE LY P LT L R X E X 2 E E J

{ 3163 1 3001003 { STD. DEST. 1

Operations:

5=23

COMPANY CONFIDENTIAL
B1000 IBASIC S~LANGUAGE
P.S. 2223 3410 (O)

k& ode kX

* DET =«

(X2 2 2 & X1

Writes to the specified destination the real value which is the
determinant. This value is at the predefined location 102 in the
real scalar array and its value nhas been previously determined.
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FRACTION PART

fhkhk X%
r FP =
Rk kk ik
format:
5 BITS S BITS 4+ 3173 3+ BITS

L R LR LSRR EEELELLE L EEELEEEREERE LD EELRELTEEEREEEEY]

1 3163 | 3001013 1 5T7D. SDURCE 1 STD. DEST. 1

EL P T R L EL P EEER LS L IR L P REEREREEE T L E X E R R 3§ 3

Operation:

Writes to the specified destination the real value which is
fraction portion of the specifiad source.

N
C‘!
/

the



BURROUGHS CCRPORATION
COMPUTER SYSTEMS GROUP
SANTA 3ARBARA PLANT

FLOOR

Format:

6 BITS 5 BITS 4+ 3ITS

Operations:

5=30

COMPANY CONFIDENTIAL
31000 IBASIC S-LANGUAGE
PeS. 2228 3410 (C)

EEE R 2 B K

* INT =

kkk ki &

3¢+ 3ITS

I 3163 | 2001103 | STD.SOURCE

CE R R REEEEREL LERRETEEREELERR T BRI EREEEEELEEEREREZLEE.J

STDQ

DEST. 1

Writes to the specified destination the real value which is the
highest integer value < the specified source. For examples

INTC(#3.6) = 37 INT(=3.5)

4.
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; 5=31
é BURRDUGHS CORPORATION COMPANY CONFIDENTIAL
: COMPUTER SYSTENMS GROUP 31000 IBASIC S—=LANGUAGE
SANTA 3ARBARA PLANT PaSe 2223 3410 (L)
INYEGER PART
ik ki
# IP =«
ki ik
Format:
5 81ITS 5 381715 4+ 3ITS 3+ BITS
1 a16a 1 2001113 § STD. SOURCE 1 STD. DEST. 1
Operation?
Writes to the specified destination the real value which 1is the

integer portion of the specified source.




5=32

BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT P.S. 2228 3410 (C)

COMPANY CONFIDENTIAL
31000 IBASIC S=LANGUAGE

LOWER DIMENSION

ki

* LOIA =

IS 2 & &

fFormats
8 BITS 5 3ITS 3 31ITS 9 BITS 4+ BITS 3+ BITS
1 1 f TYPE { SUBSCRIPT 1t S7D. { 57D i

I 31ed 1 3010003 1 (RL QR | INTO ARRAY | SOURCE I DEST. i
i i 1 STy i I ! I

LEE R EEE R PR ELEELEERLEREEEREELRELEREE LY REEEREEEREEEFEREREEEE R PR R ¥ ¥

Operation:

Writes to the specified destination the real value which is5 the
tower value of the dimension specified in the STD.SOURCE for the
array specifiede Currentlys» the dimension value can only be 1 or
2 and the lower value will be either 0 or 1.

e i s i iprst M e a o o B e e T U
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AR R B A e e i S R e e S 8 ey S P, e B B
B e R L R R S R R SO

BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

LENGTH OF STRING

fFormat:

6 BITS 5 BITS

4+ BITS

e i o ek e it B0 500 A 20 AL bt S B AR

5=33

COMPANY CONFIDENTIAL
81000 IBASIC S~LANGUAGE
P«Se 2223 3410 (L)

I E 2 RS SRR LR R EREE]

« STRING.LEN =

kX Rs RNk bk

3+ 8ITS

M D R DS WD W D AR GR DG D D AD SN AR A G AR G AD D WD D AR YR D R N R AN G WD AR N e A A W

1 3163 1 3010013 1 STD.

SOURCE 1

STDDESTS 1

R D AR D WD W WD AL WD WD A WD W WE W N WD AR W WS S AN SN SE NS W WS A WD WS MDA AR WD AR AN R A e

Operations:

Writes to the specified destination the real value which 1is the
tlength of the specified standard source string.



BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S~LANGUAGE
SANTA B8AR3ARA PLANT P«5. 2223 3410 (C)

MAXIMUM OF THW3J YALUES

Rk khk kX

* MAX =

L E S R 2 E

Format:
5 BITS 5 BITS 4+ BITS 4+« BITS 3+ BITS
1 3163 ' 3010103 | STD. { 5TD. 1 STD.
i i I SOURCE § SOQOURCE 1 DEST. |

W W WS D SE AP WD EE AR ND R R AR WD W S WL WE WD 5 WD NN D D SR G GD D S AR W) U SR AR U D S A WA WD WD WS AW W

Operation:

Writes to the specified destination the real value which is the
targer of the two specified sourcese.

Note that the first source in the OP is actualily the second
argument the user givess and the second source is actually the
first arqument the user givese.




v S o 7 b 3 e ek s o S i e et e
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é 5=35
: BURROUGHS CCRPQORATION COMPANY CONFIDENTIAL
: COMPUTER SYSTEMS GROUP 31000 IBASIC S-LANGUASGE
§ ‘ SANTA BARBARA PLANT PeSe 2228 3410 {C)
v ¥,
MINIMUM OF THWD VALUES
X2 2 2 % X
* MIN #
Rk
Format:
5 BITS 5 B8ITS 4+ 3I7S 4% 31I7S 3+ BITS
} 3tsa 1 3010113 ¢ STD. { STh. { S5TD. 1
1 i ] SJURCE 1 SQOURCE ] DEST. 1

Operation:

Writes to the specified destination the real value which is the
smaller of the two specified sourcese.

(:} Note that the first source in the 0P is actually the first
argument the user givess and the second source in the 0P 1is
actually the first argument the user givese.




BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

MODULUS

Format:

6 BITS S5 BITS 4+ 31ITS

ey Ao S AR o o N it sk e

5=35

COMPANY CONFIDENTIAL
81000 IBASIC S-LANGUAGE
PeS. 2228 3410 (O)

Xk &

* MOD =

PR S KRR X

4+ BITS 3¢« BITS

1 aléa i 3011003 1 STD.
i ! 1 SOURCE

I STD. i STD.
1 SOURCE 1 DEST. 1

A WD D AR WS W AD GD GRS D WS AR D AN AR U R D WD G AR AD EE R DGR W D D G SR N AR UD NG W MDA W DGR P 4D AR A W W

Operation:

Writes to the specified destination the real value which is the

result of:

SOURCE 1 = SOURCE 2 & INT(SOURCE 1/SOURCE 2).

Note that the first source in the
argument the wuser givess and

gP i1s actually the second
the second source in the 0OP is

actually the first argument the user givese.
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BURROUGHS CCORPORATION
COMPUTER SYSTEMS GROUP
SANTA BAR3ARA PLANT

NUMBER OF DIMENSIONS

Format:

5=37

COMPANY CONFIDENTIAL
- B1000 IBASIC S=LANGUAGE
PeS. 2228 3410 (C)

(2 EZ 22 X2 ]

« NDIM »

ARk ik ik

6 BITS 5 BITS 3 BITS 9 BITS 3+ BITS

1 3163 1 3011013 1 TYPE (RL 1 SUBSC.
i i 1 OR ST) t ARRAY

INTO & STD. 1
i DEST. 1§

Operation:

Writes to the specified destination the reai value which 1is the
number of dimensions allowed for the specified array. Currentiy,

this witll either be 1 or 2.




BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

ORDINAL VALUE

Format:

s R —
5=33

COMPANY CONFIDENTIAL
B1000 IBASIC S-LANGUAGE
P.S. 2228 3410 (O)

Rk ki

* JRD =

Rk kX

6 BITS 5 BITS 4+ BITS 3+« BITS

1 3163 1 3011103 1 STD. SOURCE 1 STD.

DEST. 1

Operation:

Writes to the specified destination the real value which 1is the
ordinal in the current collating sequence of the character string

described by the standard sourcee.



oA

5=39
BURROUGHS CORPORATION . COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81000 IBASIC S-LANGUAGE
"SANTA BARBARA PLANT PeSe 2228 3410 (C)

POSITION IN STRING

%k & &k do ok & &

* POS =

IR S 2 B 2

Format:

6 B8ITS S5 BITS 4+ BITS 4 BITS 4+ BITS 3 3ITS
1 3163 1 3011113 1 STD. 1 5STD. 1 STD. I 5Tb. 1
1 i 1 SOURCE 1 SOURCE ! SOURCE 1 DEST. |

Operation:

Writes to the specified destination the real value which 1is the
character position of the string specified by the second standard
source in the string specified by the first standard sources
beginning at the character specified bpy the third standard
SOUrce. If no match is found» a value of O is written to the
specified destination.
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5=40

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S=LANGUAGE
SANTA BARBARA PLANT PeSe 2228 3410 (O)
REDUCE

LEEE R 2 S 2]

* RDUC «

khhkk Ak XXk

Format:

6 BITS 5 BITS 4+ BITS 3+ BITS

t 3163 1 3100003 1 STD. SOURCE ! STD. DEST. 1§

Operations:

WNrites to the specified destination a real value which is a

number between 5 and 1 if the specified source is positive or a

number between <=1 and =.5 if the specified source is negative.
- The value is determined by making the exponent = 64 and ensuring
(j) that the leading bit in the fraction portion is on.

EE e S R P CP . T B




5=-41
BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTENS GROUP 81000 IBASIC S-LANGUAGE
SANTA BARBARA PLANT PeSe 2228 3410 (O)

REMAINDER
(12 2 2 B & X J
* REM =
i kdk i
Format:
6 BITS 5 BITS L+ BITS 4+ BITS 3+ BITS
i 3153 1 3100013 1| STD. i 5TD. 1 STD. 1
i i 1 SOURCE | SOURCE § DEST. 1

LA P L LT L L EEEELL ELEEELELEELLEEBERELELELELLDL LY REELEE LT ]

Operation:

Writes 'to the specifiad destination the real value which is the
resuit of:

SOQURCE 1 = SOURCE 2 « IP(SOURCE 1/S50URCE 2).

Note that the first source in the O0OP is actually the second
argqument the user gives» and the second source in the OP is
actuadly the first argument the user givese.
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BURROUGHS CCRPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S~-LANGUAGE
SANTA BAR3ARA PLANT Pa5Ss 2223 3410 (O)

SQUARE ROAOT

K RE kX

* ROOT =

Lt X R R X 5]

Formats

5 BITS 5 BITS 4+ BITS 3+ BITS

A R D R B B B L 3 L P E L EEE L EELELLERE LR EE L EEL T L L XL E]

i 3163 1 3100103 1 STD. SOURCE 1 STD. DEST. 1

L R R R B R X R F R B R T R B E P P b 2 2 L X R A R F 2 E T 2 3L T L X F R L T E J

Jperations:

Writes to the specified destination the realt value which s
square root of the specified source.

tha
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5=43
BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1000 IBASIC S-LANGUAGE
SANTA B3ARBARA PLANT PeSe 2223 3410 (O)

SIGN
Ak kX
* S5GN =*
(2 82 F ]
Format:
6 BITS S BITS &4+ BITS 3+ BITS

1 3163 1 32100113 1 STD. SOURCE |t STD. DEST. 1

L T R SRR LY EERERELEEELLEREEL R E R L E L E K P B B F R _E K S E R J

Operation:

Writes to the specified destination the real value representation
of the sign of the specified source. A =1 represents a negative
source value» a +1 represents a positive source values, and a 0
represents a source value of zero.



BURRODUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP 31000 IBASIC S~LANGUAGE
SANTA BARSARA PLANT PeS. 2223 34190 (C)
ARRAY SIZE

kkkkhh ik

«xx NOT YET IMPLEMENTED »#+» * SIZE =

EE R 2 2 2 3 £

Format:

6 BITS 5 BITS

P P P Y E PSR ERPEELEEFYEL PR EREEE EE L EEEEEL L EREL LRI L]

i 3163 1 3101003 | to be defined

Operations

This op is reserved to replace UDIM»s LDIM and MSV.
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81000 IBASIC S~LANGUAGE
SANTA BARBARA PLANT PeSs 2228 3410 (C)
TIME

I E R E RS S E

# TIME =

R EERZ X 2 J

Formats

6 BITS 5 BITS 3+ BITS

1 3183 { 2101013 1 STD. DEST. 1

LT R R REPFEREREEEEELEREREE LY L L T F Y

gperation:

Writes to the spaecified destination the real value which is the
system time in seconds after midnighte.



5=4b

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81000 IBASIC S-LANGUAGE
SANTA BARBARA PLANT P.5e« 2228 3410 (O)

UPPER DIMENSION

kkkk ki

* UDINM «

I 22 R &5 X 4

formats

6 BITS S BITS 3 BITS 9 BITS 4+ BITS 3+ BITS

i 1 1 TYPE 1 SuUBSC. 1 STD. ! STD. 1
1 3163 1 3101103 | (RL OR 1 INTO ! SOURCE 1 DEST. |
1 i 1 ST I ARRAY i i i

PR R E L E L E L L L L PR E X X E P P R R X E T EE T L 2 P E X B X B E F B L R L 2 K F 3 5 X J

Operation:

Writes to the specified destination the real value which is the
maximum vadue of the dimension specified as the standard source
for the specified array.



C

§

- COMPUTER SYSTEMS GROUP
SANTA BAR3ARA PLANT : PaSe

BURROUGHS CCRPORATION

NUMERIC VALUE

xxx NOT MICROCODED #x=

Format:

6 BITS 5 BITS 4+ BITS 3+ BITS

1 3163 | 3101113 ¢+ S5STD. SQURCE 1 STD. DEST. |

L R P L PR R PR PR R R LR YR REE R ELEE L L L EREEREE L 2]

Operation:

5=47

COMPANY CONFIDENTIAL
31000 IBASIC S-LANGUAGE
2228 3410 (O)

IR ERER 2 3

* VAL

Sk ok ki

Writes to the specified destination the real value representation

of the character string specified by the standard source.



Bl A e i

SANTA BARBARA PLANT P.S. 2223 3410 (O)

: 5=48
§ BURROUGHS CORPORATION COMPANY CONFIDENTIAL
§ COMPUTER SYSTEMS GROUP 81000 IBASIC S=LANGUAGE

EXPAND
E X E 2 R &8N X4
* XPND =
etk ki
Format:

6 BITS 5 BITS 4+ BITS 4+ BITS 3+ BITS

i 3163 1 3110003 1 STD. 1 STD. ! STD. i
1 1 I SOURCE I SOURCE 1 DEST. 1}

A L L L E P XL R LYY EESEE R RELELEEDLEELTL EYREEYREREEELE

Qperation:

Writes to the specified destination a real value which is»
essentially:

| C SOURCE 1 * (2 ** SOURCE 2).
{ Note that the first source in the OP is actually the second
|

argument the user givess and the second ssource in the 0P 1is
actualiy the first argument the user givese.




5=49

BURROUGHS CORPORATIGN COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP 31000 IBASIC S—=LANGUAGE
SANTA BARBARA PLANT P+5S. 2228 3410 (&)

EXPONENT VALUE

Ahkkk Rk

* XPON =«

tE 2 =R XX 27

Format:

6 BITS 5 BITS 4+ BITS 3+ BITS

1 3163 1 3110013 1 STD. SOURCE 1 STD. DEST. 1

Operation:

Writes to the specified destination a real value which is
effectively the integer portion of the log to the base 2 of the
specified source. Essentiallys it is the reverse of the RDUC
function.




5=50

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1000 IBASIC S-LANGUAGE
SANTA BARBARA PLANT PeSe 2223 3410 (0C)

PROCESSOR TIME

Sk khkkk

* XTIM »
AR ARRE AR
sxxexxs  THIS INTRINSIC IS FOR INTERNAL USE ONLY AEKARER

Formats:

5 BITS

1 3163 1 3110013 1 STD. DEST. 1

Jperation:

~ Hrites to the specified destination the real value which 1is the
(j? CPU time (RS time of interpreter ¢ RS time of the compitler).
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5=51
§ BURRODUGHS CORPORATION COMPANY CONFIDENTIAL
: COMPUTER SYSTEMS GROUP B1000 IBASIC S~LANGUAGE

: SANTA BARBARA PLANT PeSe 2228 3410 (O)

STRING INTRINSIC

I Z 22 SRS EE R RS R 2 RZ

* STRING.INTRINSIC =

I E 222222222 2R 222N X

Format:

i 6 BITS 3 BITS 4+ BITS 3+ BITS
i CIF IT EXISTS)

D R AR NP G AN WS R R SR G AN AR W AR WP AR A WD D R AR UR GRS S WD W AR G WD WD A AN WD D ER R U W WD WD AN AR S A S e W

1 3173 | WHICH 1 STD.SOURCE(S) {§ S5TD. DESTINATION |
i I FUNCTION 1 (MAY BE 0-3) 1 1

. G D D D AR S G WD AD AR AR GR O WD D W ER WR A WD WD A Al W G A0 WR D AP WD SR M USEWD UE A WS WD SR WR A WD A W WS AR WD W aP W e

The string intrinsic formatss with their 3 bit variantss are
described below. All string intrinsics return a character string

result.
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81000 IBASIC S~LANGUAGE
SANTA BARBARA PLANT PeSe 2228 3410 ()

CHARACTER FUNCTION

ER R E R RS

* CHRS =»

Ak kkdx kX

Format:

6 3ITS 3 BITS 4+ BITS 3+ BITS

ET R R P R T FEL LY R L R 2 X X L 1L R R % % J

1 3173 | 30003 | STDe SOURCE. 1| STD. DEST. |

Operationi ¥

Writes to the specified destination the character in the current
collating sequence «hich corresponds to the ordinal defined by
the standard sources.




C

BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

DATE IN STRING FORM

*«x NOT MICROCODED #xx

Format:

6 8I7TS 3 BITS 3+ BITS

f 3173 1 30013 1 STD. DEST. |

Operation:

Writes to the specified destination
the date in the form YY/MM/DD.

Godiify T s T R T R A S e S L e ey 4 - . . i
oy e Nt sl R e W e 407 SR AD el s foad o e R e T

5=53

COMPANY CONFIDENTIAL
31000 IBASIC S~LANGUAGE
PeS. 2223 3410 (C)

khkhkhkhhhdh

* DATES =

whkhkdkkh k&

the character string which is




R S o5 S N D
e =

R T T Y oy P M P TS X N

5=54

BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP 81000 IBASIC S~-LANGUAGE

SANTA BARBARA PLANT PaSe 2223 3412 (22
HOST NAME

I Z 2 EE X TR

«xx FOR INTERNAL USE ONLY *x« * HOST3 «

«xx NOT MICROCODED w2« Kk k ARk hk ki

Format:

6 BITS 3 BITS 3+ BITS

L L P R T W L B L R R T L E X E L X 2 X J

1 3173 1 30103 1| STD.DEST. 1

P R P R PR ERELEELL Y EEE ERE L XL LR

Operation:

The current value of the system HOST NAME i1s stocred in the string
destination specified.
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5=55
BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S~LANGUAGE
SANTA BARBARA PLANT PaSs 2223 3410 (C)

CONVERT TO LOWER CASE

IR A S E RSN S

* L HRCS =*

2 X2 & & B £

format:

6 BITS 3 BITS 4+ BITS 3+ BITS

X R R PR R Y YR YL PE YR L L LR L L L L T L E A K F T F J

1 3173 1 30113 1 STD. SQURCE | S57TD. DEST, 1

Operation:

Writes to the specified destination the lower case reprasentation
of the specified standard sourcee.

Al
i
N

TR T e e TR E T T




5=56
BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GRDUP 31000 IBASIC S~=LANGUAGE
SANTA BARBARA PLANT Pe5S. 2228 3410 (C)

CHARACTER REPRESENTATION OF NUMERIC VALUE

KxxkNEhE
«xx NOT MICROCIDED %=« * STR3 =

Rk kd ki xk

Format:

6 3ITS 3 BITS 4+ 3BITS 3+ BITS

1 3173 | 31003 1 STD. SOURCE | 57D. DEST. !

L P R R ER P E ELEEELE Y ELREL EELEREREERE R EELREREE R EEREEYXTE

Operation:

Writes to the specified destination the character string
representation of the real value standard sourcee.

C
.




AT

! BURROUGHS CORPGRATION
' COMPUTER SYSTEMS 5ROUP
SANTA 3ARBARA PLANT

TIME IN STRING FORM
exx NOT MICROCODED »##

Format:

6 BITS 3 BITS 3+ BITS

1 3173 1 31013 } STD. DEST. |

FEE R P EYE R REELEE R R E R L L L L X X ]

Operation:

the form HHiIMM25S.

C

BN o i S st 5 £ A b TG B i 1 e i B - e £ PSR L B 35 Pk e 0D et S UL LR L L it

e S 3 b o s i L s i D e el i S A S it

5=57

COMPANY CONFIDENTIAL
831000 IBASIC S-LANGUAGE
P.5. 2223 3410 (C)

Kk khkhkhkt i

* TIMES =

% k& fe ke ke de ke de

Writes to the specified destination a string which is the time in
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81000 IBASIC S-LANGUAGE
SANTA 3AR3ARA PLANT PeSe 2223 3410 (C)

CONVERT TQ UPPERCASE

Format:

5 BITS 3 BITS 4+ 31ITS 3+ BITS

1 3173 1 31103 1 STD. SOURCE | S5TD. DEST. |

T PR PR YRR YL R R B LR E B E L L L E R 2 A L J

Operation:

Arites to the specified destination the uppercase
string representation of the specified standard source.

kR hkkthii

* UPRC3 =«

LB RS ERE NS ]

character



BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81000 IBASIC S=LANGUAGE
SANTA BARBARA PLANT - PeSe 2223 3410 (0C)

REAL CASE SELECTION

Akt ot s

* REAL CASE =
EXERER AR X ERAR

Format:

6 BITS 15 BITS 4 BITS wvariable 4 3I7TS 15 BITS

1 ] END OF STATEMENT 1 1 VARIANT 1 1 I NEXT i
1 3183 1 ADDRESS 1 VARIANT I DATA ] JeesZ 1 30003 | CASE i
] i i i 1 i 1 ADDRESSIH

Variant Formats:

Yariant ¥ariant data

300003 Next Case address

3DAXXI Stde.Source (XXX is the relational mask)
310003 S5tde Sources Std.Sourcee.

31 XAX3 Undefinede.

Functions

This case operation selects variants and tests a standard
Llocation against the constant{s) as specified by the variant. 1If
a true condition is found then the current code displacement is
replaced by <end of statement address> and the ap terminatese. 1If
the finmal variant (300003) 1is encounteredr branching to the
statement identified by <next case address> {with an iaplicit
displacement to bypass preliminary code) is caused and the op
terminatess



5=69
BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S-LANGUAGE

SANTA BARBARA PLANT ' PeSe 2228 3410 (O)

STRING CASE SELECTION

A S EER SRR EEEEE &

* STRING CASE =

khkEkhkt k¥ k&

Format:

6 BITS 16 BITS 4 BITS variable 4 3ITS 16 3175

1 I ZND QOF ] 1 VARIANT 1 ' 1 1 NEXTY

] 31%a3 § STATEMENT 1 VARIANT 1 DATA |l 7eee/ 1 300003 1 CASE

] 1 ADDRESS 1 ] 1 1 1 ADDRESS 1

P PR Y PP R R Y REEE R LR EEERENREERE R LI I E R EEELE R E E E R E L E L E T E E 2 L L J

-

‘VYariant Format:

vartant Yariant data

300003 Next Case address

a0XXXa StdeSource (XXX 1s the relational mask?
310003 Stde Sourcas Stde.Sourcee.

31 XXX3 Undefinede.

Function:

This case operation selects variants and tests a standard
tocation against the constant(s) as specified by the variant. If
a true condition is found then the current code displacement 1is
replaced by <end of statement address> and the op terminatese. If
the final variant (300003) 1is encountered» branching to the
statement identified by <next case address> (with an implicit
displacement to bypass preliminary code) is caused and the op
terminatese.

A0 o A A a5 1 AP s B i i P M RO N P



BURRDUGHS CORPORATION
COMPUTER SYSTEMS GRQUP
SANTA BARBARA PLANT

GOTO

Format:

6 BITS 23 BITS

i1 3203 1 STANDARD 3RANCH 1

Function:

Branches to the specified standard

the standard branch typese.

5=61

COMPANY CONFIDENTIAL
81000 IBASIC S-LANGUAGE
PeSe 2223 3410 (D)

EA EEERE R 24

* . G070 =

ks

branch» which may be any of

RS A s b R A SR

il K T
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTENS GROUP B1000 IBASIC S~LANGUAGE
SANTA BARBARA PLANT PeSe 2228 3410 (C)

SELECTIVE 070

[ EE S X 22 KSR ZJ

* ONGOTO =

kkkick2hkid

: Farmats

* 6 BITS 4+ BITS 6 BITS 23 23 23 23
i 1 STANDARD. 1 1 DEF 1 BCH 1 BCH 7 / BCH 1
{ 3213 1 SOURCE §# BRANCHES | BCH 1 1 0 2 Jecses/ N 1
i 1 ¥ 1 i i 7 7 1

Functions?
1) Integerise the standard source

| ‘:; 2) If the above is > = 0

! or

is < = than the # of branches»

then take the specified branch (i=-NJ).

3) Otherwisesr take the default branche.
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INTERNAL SUBROUTINE CALL

Formats

6 BITS 23 8175

§ 3223 1 CODE ADDRESS |

function:

Perform a subroutine call
performing necessary bookkeeping

5-63
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L E R R RS E R S

* GOSUB »

Ak kbt ik

specified code addresss
evaluation and controi

st ackses The branch defined by the code address will be either of

the type <codeword address

fevela

of the type direct and set nest
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SELECTIVE INTERNAL SUBROUTINE CALL

LA S 2R EE S EEEL]

* ON.GOSUB «

A E 2R RS EERE S

! Formats:

§ 6 BITS &+ BITS 6 BITS 23 BITS 23 BITS (EACH)D

; 1 3233 ! STANDARD 1| # BRANCHES {1 DEFAULT § BRANCH / <<« BRANCH 1

: i i SOURCE 1 t BRANCH 1§ 1 7 . N 1
Functions

1) Integerise the standard source
2) 1If the above is < = to 0

) or
‘:; is > than the # of branches»
then take the defauit branch.

3) Otherwisesr do a subroutine call by
transferring control to the specified branch
(1=-NJ3» while performing necessary bookkeeping
on the evaluation and control stackse
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RETURN FROM INTERNAL SUBROUTINE

Format:

6 3ITS

1 3243 |

functions
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REENERETOEEINCREE RSN

* RETURNL.FROM.GOSUB «

22X S22 222 R 222 XRE RS

Using the information stored on the control stacks return controtl
from the subroutines while performing necessary bookkeeping on

the evaluation and control stackss
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REAL COMPARE AND BRANCH

LI ESEREEEE LRSS

* REALL.IF =

IR 2 SR KR LR X

Format:
6 BITS 3 BITS 4+ BITS 4+ BITS 23 BITS
1 3253 | MASK 1} STD. SOURCE | S570. SOURCE I STANDARD 1
i i | ] I BRANCH
Function:

1) Develop a "RELATIONAL MASK™ of source 2 to
source 1» which iss

(:‘ 001 : SOURCE 2 < SOURCE 1
- ‘ 010 : SDURCE 2 = SCURCE 1
100 : SOURCE 2 > SQURCE 1

2) If the relational masks» "AND"ed with the 3-bit
mask» equals zero» do not take the specified
branche.

3) Otherwiser take the specified branche.
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STRING COMPARE AND BRANCH

Akttt kR k X

* STRING-IF =

I E S E SR E SRS E'8 3

Format:

6 BITS 3 BITS 4+ BITS 4¢ BITS 23 BiTS

LA E A LR EL L LL LA LA XYY LELEEELELEELEELLEY LY EEEEELEEEYELDEY XY L )

1 3263 1 MASK 1 STD. SOURCE I STD. SOURCE 1 STANDARD 1
i i 1 1 I BRANCH i

AR R L B B B L L L AL EEE PR EDEEEELEEREEREEYLE L LY X E

Functions:

1) Develcp a "RELATIONAL MASK"™ of source 2 to
source ls, which is: ‘

C 001

010
100

SOURCE 2 < SQOURCE 1
SOURCE 2 SOURCE 1
SOURCE 2 > SOURCE 1

"
[}

" s

For equal length strings the comparison relation mask is
created according toe the oprevailing TOPTION COLLATE®
(STANDARD = ASCII» NATIVE = EBCDIC).

For unequal! length strings the shorter string is compared to the
equai length substring of the longer string as above. If the
result is still equal then the shorter string is *'LESS* than the
tonger string. :

2) If the relationat masks PAND%ed with the 3-bit
masks equals zeror do not take the specified
branche.

3) Otherwisesr take the specified bBranche
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FOR LOOP INITIAYVION

L E S R E X ¥

* FOR =

ik ki k&

Format:

6 BITS 4+ BITS 23 BITS

1 3283 | STD.SOURCE 1 STANDARD BRANCH 1}

Function:

Compares ending value of loop (stack pointer = 2) with the
control variable according to the sign of the step variable
{(stack pointer = 1. If still valids» skip the branch and
continues? otherwises branch to the statement after the
coarresponding "NEXT™ statement by taking the standard branch.




BURROUGHS CORPORATION
COMPUTER SYSTENMS GROUP

5=69

COMPANY CONFIDENTIAL
B1000 IBASIC S-LANGUAGE

SANTA BARBARA PLANT PeS. 2228 3410 (C)

NEXT LQOP ITERATION

Format:s

6 BITS &+ BITS 23 BITS

DD TR A A €S D WD GD GS UG US W Ak AR G SR AR AT W UD SR WGP AR D WD AP WD SN WD AR AN S NS AR D WD W AR AR A R e

1 3293 1 STO0. SOURCE 1 STANDARD BRANCH 1

Function:

Increment the control variable by step (stack pointer

branch £o the statement after the corresponding “FOR"™
if end conditions are met.

kAt

* NEXT =

ki

= 1) and
statement
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DEFINE FUNCTION

Y2222 2
* DEF =
22322

Format:

6 BITS 3 BITS 3 BITS 9 BITS 3 BITS 9 B8ITS (EACH)
1 32A3 1 # OF 1 FUNCTION § FUNCTION 1 1ST PAR 1 1ST PAR: 7 7 1
1 1 PARAMS 1 TYPE { NAME 1 TYPE L NAME 37 /7 1

LR LR LR LR LR LRSI R P EREEY L ERXE DL ERERRELRERLERL L L R P R EEEE-R_F X T 5 J
‘

Function:

Per foras bocskkeeping necessary to transfer control to a

user—defined function» that iss» to pass the specified parameters
-, to a function of the specified type. Maintenance is performsd on
(Z) the evaluations, control and LL1 stackss
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END DEFINED FUNCTION

L E AR B2 8 &4

* FNEND =

L X 2.2 5 & B %4

Formats

6 BITS

L T Y ¥ 2 1 ]

y 1 a2Ba |

Functions:

Performs bookkeeping necessary to transfer centrol froam a
user—defined functione Maintenance is performed on the
evatuations» control» and LL1 stackse.
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RETURN FROM LEXIC LEVEL ONE PROCEDURE
AEERERRERRNER R RA R

* RETURNL.FROMLLLL »

EREEERRE A AXNEE R RS

Format:

6 BITS 4+ BITS

§ 3303 | STD. SOURCE 1

L L X L B T 2 T X 2 T L X 2 % % J

Functions

Control is returned to a calling statement according to the top
item on the control stacke This return is used in returning fron
user defined functions and external intrinsicse. ’
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FILE FUNCTIONS

These functions and their respective variants are documented in
the foillowing pagese.

FILE
RERERERE
s«x NOT MICROCODED ===« * FILE »
I X2 2 R 2 X 2
Format:

5 BITS 3 B8ITS N BITS

i 3313 1 VARIANT { VARIANT DEPENDENT DATA i

R L P L B 2 2 L B B 2 2 L L X X L L E L E L R B T L 2 E L L L T 2 2 X 2 % X J

Yarious file functions are encoded under this OPe.
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SET EXCEPTION BRANCH

[ X 22 X X

e AT =

B RS B ¥

Format:

3 BITS 4 BITS 23 BITS

P L PR T L PR ERELEREEELEELERELETEEREEEL LI L X 2§ 1

t 30003 § EXCEPTION TYPE 1| BRANCH ADDRESS 1

Functions

The AT 0P sets the exception branch field in the relevant file
table entry. HINTSL.CURRENY_FILE_INDEX 1is assumed to be set
correctly by the SET_FILE_INDEX 0OP. Exception type is currently
defined only for the EOF exception (VALUE 303).

e A i e e b e o iy e ) BRI e i S " 2 e el e e B 8 i 0 o e B e 00 e
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CLOSE FILE

Formats:

3 BITS

i 30013 1}

Functions
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23223220
* CLOSE =«

L2 R EERESR S

The CLOSE 0OP closes the file that HINTS.CURRENT_FILE_INDEX points

to. Any partly filled buffer is written out if the file was last

written to. Exceptions occur for a close of file zero and a
‘fw close of an unopen file.
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INQUIRE FILE ATTRIBUTE

ki hkhhik

* INQUIRE =

[ 2SR REXESE RS

Format:
3 BITS 3 BITS 3+ BITS
1 30103 1 WHICH 1 STD.DEST 1}
| 3} ATTRIBUTE 1 ]
Funtion:

The op puts a pre=defined character string relating to the value

of a particular parameter of the fite indicated by

‘:} HINTS.CURRENT_FILE_INDEX into the destination. The following
e table correlates the WHICH values and the respective attribittes

WHICH ATTRIBUTE
MODE

FORMAT

NANE
ORGANISATION
RECORD LENGTH
RECORD TYPE
STATUS

VS WO
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SET MARGIN

Format:

3 BITS 4+ BITS

D AR D W WS UD WD D AE GR AR GN W AL TH AR G W A AN e

1 30113 1 STD.SOURCE 1

Function:

The standard source is the value to which
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kit it

* MARGIN =

I 2 AR E R R EE X

the margin for filse

zero wiil be changede. The new margin must be in the range 0 to

255 inclusives A new margin vatue of O
margin to the current remote device widthe

indicates setting the
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OPEN FILE
X X2 E R X3
* QOQPEN =
kAR L
Format:
3 BITS & BITS 4 4+ 4 4 4 1
! 31003 1 RECORD 1 57D. 1 STD. 1 ORG 1t TYPE 1 MGDE 1 INIT 1
] ! TYPE i SQURCEY SOURCE 1 1 ] i 1
Functions:

The OPEN 0P wencodes infermation necessary to open an external
fileo The first standard source {present 1if record type 1is
variable) 1indicates the record size to create a new file or to
match with an old file. This record size is in characters for a
display format file and in words (of 5 characters each) for an
internal format file. The second standard source is the string
containing the file name. The organisation of the file may only
be sequentials, currently. The type of a file may be display (0
or internal (1). The mode of a file may be input (13, output (2)
or output» input (3). The initial position of a file @may be
begin (0) or end (1)«

L e stk Sin 2k LT s 8 s TS i 0 5 e ] A ST ittt A b et on 30 2 ik o Dol 48 a0
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RESTORE FILE

AR RERE YD

* RESTORE =+

Ak bk

ﬁ Formats

é 3 BITS

| 1 21013 1
v

4 fFunction:

: The RESTORE (P resets the current file pointer to the beginning
I of the filee If HINTSLCURRENT_FILE_INDEX is zero then this JP 1is
' ignorede.
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SCRATCH FILE

formats:

3 BITS

i 31103 1

functions

The SCRATCH QP causes

disk and replaces it
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L2 2SR SRR EES]

* SCRATCH =

IS 2R EEE RSB 3

the current file to be removed from the
containing zero recordsa.

Exceptions cccur if the file is either not open or is ocpen input

oniye
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LINE INPUT

I EEESES SRS

sxx NOT MICROCODED #«« # LINPUT «

A Ak ek

Format:

6 BITS 3+ BITS 4+ BITS

1 3323 | STD. DEST. 1 STD. SOURCE 1

Function:

The LINPUT 0P causes the destination to be filled with the linput

reply from the terminal» having sent a prompt string described by

the standard source. The reply from the terminal is not =edited

N at all unless the reply is from a screen and the first character

(:g is either a blank or a highlight character (the same <character
) which was sent out to the screen by the prompt process)e.
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READ INTERNAL DATA

xxx NOT MICROCODED =«

Format:

6 BITS 3+ BITS

LR X L REE PR L ELEEE L EEE XL L 1 ]

1 3333 1 STD. DESTINATION 1

Functions:
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kkk ik ki

* READ =

tE S S R SR 24

This OP reads the next item from the internal data statements in

the program and assigns it to

statements are encoded such that

destination. The data

data do not need to be

converted at read time» only the datum and destination types need

to be matchede.
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RESTORE INTERNAL DATA

%

%

NOT MICROCODED  s#x

fFormat:

6 BITS

1 a34a 1

- .. - -

Function:
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khkkirkkkkkAthkhd ki

« RESTORELDATA =

I RS R SR R EEEEEEE S XS

The pointer to the first {(if any) data statement is reset such
that following read OPS5S will read internal data from the

beginning of the internail data statements.
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STOP RUN
«xx NOT MICROCDDED
Format:
5 81TS 1 BIT

L P L P L L T 2 2 L E F R L X ¥ F J

§ 3353 1 END VARIANT 1

PR R L EL I L L L E T L X E J

Function:

L& &

Program execution stops when

executeds

A e e o, A AT A 5.1 i 2 R A e 18 i AR e 155t et
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L E A R SRS RS RS

* STOP-RUN =

I EE B R R 2R NS

EQC OP or EOS OP is

The variant is used to differentiate betuwzen the stop

and end statements. The only difference in effect is the message

at the terminal.
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CHAIN (PROGRAM CALL)

I E XS24

*x% NOT MICROCODED *#x * CHAIN »

EE R EZ 222 X

Format:

6 BITS 4+ BITS

- ! 3363 1 STD. SOURCE I

L Function:

The standard source is a string value identifying the name of a
BASIC source program wuwhich will be *LOADED?® and run. Various
exceptions Can occur 2.g.» the current file is not saveds the
requested file is not a BASIC source filesr the requested file is
not available to the current user.
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ALLOCATE ARRAY

kS kit d ik

*xx NOT MICROCODED s=2= * ALLQCATE »

A REEEXXE XX

Format:

6 BITS 4 BITS 1 BIT 9 BITS 1. BIT 4% BITS 4+ BITS

{ 3373 1 NUMBER OF 1 TYPE I ARRAY 1 NO. OF i S7D. i STD. 1 Jaes/tl
! 1 ARRAYS 1 ! INDEX § SUBSCRIPTS! SOURCE 1| SOURCE 1§ 1

Function:

Each array indicated in allocated space at the top end of scalar
space and cleared to zero or null string accordingly.
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INITIALISE RANDOM NUMBER GENERATOR
xx2 NOT MICROCODED sxw

Formats
6 BITS

1 a383 1

Function:

AN o P s St e B 8 i e et ST D B S8 o S L i Bk B G BND R
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Rk ekt

* RANDOMIZE =

AR RS

The RANDOMIZE OP causes a seed nunber used by the random number
generator to be created in an unpredictable manner according to

the time of day clock.

-~
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PRINT

Format:

Function:

FhEhkkhi

«x% NOT MICROCODED == \ * PRINT =

bkt

6 BITS 2 BITS N BITS 2 BITS

L R L F X R 2 L B F L L E X E B T F B T B X R 2 R L T 2 R B L 1 K B B R 2 B 2 & L K 2 2 B T X X J

1 3393 | EXP. TYPE 1 VARIABLE DATA | DELIMITER TYPE 1

LT L P L L L P PR REL LYY E L XL DR T L XX X 2 £ 2 2 E F L 2 F £ K R F 1

The EXPRESSIUON_TYPE variant has the following values:

3003

aldla

3103

at1a

if the next bit is on then there follows a string value
standard source which is a print format image. If the
bit after the standard source is on then this string is

‘already converted to an internal format otherwise this

is a raw format image which requires conversion before
it may be used. If the bit following the expression
type is off then an address of an image statement
followse. The effect is toc set up an image string in
the file table.

A standard source of a print item follows. If the
current file entry shows that formatting 1is required
then formatted output resultse.

The standard source that follows is a numeric *TAB?
itedm. The tab item is *INTEGERISED' and checked for
the range 1 through 16777215. An exception occurs if
it is out of rangee. The effect of the *"TA8* function
is to position the buffer pointer to the specified

positions If the tab value is tess than the current

position then the current buffer 1is written to the
fileeo

Nothing followus th:s expressxon type to denote a null:

pr:nt iten.

The delimiter type has the following meanings:s

3003

This is the tast item in the print Lists hence the
current print buffer should be written. '
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a013

3103

alla
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This print ites was terminated wWwith a commae. The
buffer pointer must be positioned to the next zone
(every 15 characters) in the buffer. If the skip to
the next zone causes a buffer overflow then the buffer
is written and a new one initialised.

This print item was terminated with a semi-colon» do
nothing to the buffer.

The print 1list was nulls print the current buffer
regardiesse.
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INPUT

f‘ EREEE kAR
. asxx NOT MICRUOCODED ««x * INPUT =

I E A R ERE B2

Format:

6 BITS 4+ BITS 6 BITS 3+ BITS 9 BITS eee 1 BITY

LR L L B BB L L T BT 2 L L L R L XL E T EE L E X L E L L E L X E X L R 2 F B L E T 2 R L L R L L 2 T X L 2 J

E 1 33A3 1 570. 1 & INPUT & STD. t INDEX / ees 7/ | TRAILING 1
ﬁ 1 i SOURCE 1t ITEMS ¥ DEST. 1 / eee /7 1 COMMA BIT 1|

EER P L LY E L E L T L L L2 L KL P L ELEEEL AR LR EEL T L R L FE R E B L L B L 2 2 K J

Function:

The standard source is a3 string value which is used as the prompt

for requesting input from the remote terminal. If the current
‘jﬂ file is an external file then the prompt is ignored. The input
"y process stacks the individual input values on the evaluation

stack after checking the values for the correct range (nuperic
overflows numeric underflow and string overflou)de. Code that
follows will assign the values to the requested variablese. The
trailing comma bit requests that any excess input reply be saved
for the next input or linput statement.

[
|
i
it
It
]
!

\
3
4
4
1
H
X
-l
o
3

— < B v i 1 T B



5-91

BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT - PaS. 2228 3410 (C)

COMPANY CONFIDENTIAL
31900 IBASIC S=LANGUAGE

MATRIX FUNCTIONS

The individual functions ars documented Dedlow.

MATRIX
[ Z R 22 X & 34
axx NOT MICROCODED s«» * MATRIX =
. P EE B S 2 & 2K F
Format:

6 BITS & BITS

LT P I - P PR L L ¥ ¥ PP L RE R L PR T E L L E L R E B X J

I 3383 1 VARIANT 1 VARIANT DEPENDENT BITS |

P EE PR R E YT L EEE R YR LR R L F E X T L L E R E X L J

Function:

This OP causes certain functions to be performed on mairices as
whoie entities.
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ASSIGN MATRICES

ikt ii

* ASSIGN =

Rk khhkk bkt

Format:

& BITS 3 BITS 9 BITS 3 BITS 9 BITS

1 303 1 SOURCE TYPE 1 SOURCE NAME 1 DEST TYPE 1 DEST NAME 1

Functions

The data vatues of the specified source array are moved to the
destination arraye. The destination array is made to confora (in
shape) to the source arfrays Both numeric and string arrays are
handied.
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MATRIX CONSTANT

Format:

4 BITS 3 BITS
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X 8 2 & &

* CON =

L2 2 & 2 & £ J

1 313 | DESTINATION TYPE 1

DESTINATION NAME 1

Function:

The CON OP causes each element of the numeric array to have the

value 1.
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COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

IDENTITY MATRIX

Format:

4 BITS 3 BITS

5=94

COMPANY CONFIDENTIAL
31000 IBASIC S—LANGUAGE
P.S. 2223 3410 (O)

LEZ B &8 2

* DN =

k&

9 BITS

L R B L B P L P D L R L E F L P L L 2 X EY LR EE LD £ 0 R LKL E

I 323 | DESTINATION TYPE 1 DESTINATIDN NAME 1

Function:

The IDN OP <checks that the array is a sguare matrix and then

assigns the value 1 to the diagonal
elements.

and 0O to ail the other



BURRDOUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARRARA PLANT

MATRIX INPUT

Format:

4 BITS &+ BITS

5=95

COMPANY CONFIDENTIAL
81000 IBASIC S-LANGUAGE
PaS. 2228 3410 (T)

Kkxxaxk e
* INPUT =

L ES E X B2 B X

9 BITS 1 8I7

LA LR EEr Y EERFLEEERE LRI EERTIEY LS R EEERELEYE EERE TR ENEE ¥

1 333 1 STD.SOURCE 1 ARRAY TYPE 1 ARRAY NAME 1 VARIABLE |

i ! 1

I INPYT.FLAG |

L2 E P PR EREL PR LY EE L EREEREELEDLREERELYTEELEREELE L 2 L ICE N X B E_ X X 21

Function:

The prompt string defind by the standard source is saent to tha

terginal and elements of the

the variable flag is
upperbound of the array.

specified array asre sclicitede. If

reply defines the new
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL

i COMPUTER SYSTEMS GROUP 81000 IBASIC S5-LANGUAGE
; SANTA BARBARA PLANT PeS. 2228 3410 (C)

MATRIX LINE INPUT

khkkhkkkthi®

* LINPUT »

khkhkkihikiik

Format:

4 3ITS

D N R W D N A I D ED W D AR WD WP AR WS W R W e

{ 343 1 TO BE DEFINED 1




BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

NULL STRING MATRIX CONSTANT

Format:

4 BITS 3 BITS

9 BITS

5«97

COMPANY CONFIDENTIAL
81000 IBASIC S-LANGUAGE
PS5« 2228 3410 (C)

(2222 2 5 FJ

* NULS =»

KhXhkkhi

] 353 1 DESTINATION TYPE 1t DESTINATION NAME 1

Function:

The NUL$ 0P causes each element in the specified array to have

the value of the null string ("").
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BURROUGHS CORPORATION COMPANY CONFICENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S—LANGUAGE
SANTA BARSARA PLANT PeSe 22283 3410 (D)

MATRIX PRINT

EE RS 2 R K BT

* PRINT =

AR 2 & X BF]

format:

4 BITS 3 8ITYS 9 BITYS 1 81T

L B P R PP e Pl L P L P LR L EE L E TR R L ET R T 3§

1 263 | SOURCE TYPE 1 SOURCE NAME | SEMICOLON BIT 1}

Function:

The specified array is printed row by row with each row beginning
on a3 new line. If the semicolon bit is true then the printing is
done as if there were a semicolon delimiter between each element
printed {if the plain PRINT QOP). If the semicolon bit is false
then each element of the array is printed beginning at ths
beginning of a print zone. If the row print exceeds the =®margin
of the buffer then the buffer is written and a new buftfer is
initialiseds
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP ~ B1000 IBASIC S~LANGUAGE
SANTA BARSBARA PLANT P.S. 2228 3410 (C)

MATRIX READ

kbR

* READ =

[ 2 22 2% 2

Format:

4 BITS 3 BITYS 9 BITS

L B L 2 S L P L L L P L L L EX L L E L XL P L E R X ¥ 1

} 373 1 DESTINATION TYPE 1 DESTINATION NAME

LR L B E A B B 2 X T 2 E L ¥ L L L E L L R A T 2 E A L L R B T B X A R _E R L X J

Functions

The destination array is filled with sufficient data values fronm
the 1list of internal data maintained by any data statements in
the prograne. The type of data must match the data reads and
there must be at least enough data items to fill the arrav.
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

MATRIX TRANSPOSE

Format:

4 BITS 3 BITS

5=-100

COMPANY CONFIDENTIAL
31000 IBASIC S—LANGUAGE
P.Se 2228 3410 (O)

I3 S 2 5 3

# TRN =

2 X X 8 2 4

3 BITS 9 BITS

D D D WD D T ED AP B WD WS A D R WD D WD G D SR R A AR G YD G WS WD D D WE AR TR AR D AR W AR AR AW YR WG D R R S D S AR W . e

{ 383 § SOURCE TYPE 1 SOURCE NAME 1 DEST TYPE 1 DEST NAME |

D AR AN W R D D D G DD G NGB D AN PGS WD O D A W AN WD AP NS W WD UE 4D D A D AR G A WE AR O W D W AN AN D W DU R WD A DAL WR .

Functions

The destination array

conform wWwith the element

transpose of the source array and then the destination array is
assigned the transpose of the source arraye. If the source and
destination array are the same then an *IN PLACE' algoritha is

useda
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

ZERD MATRIX CONSTANT

Formats:

4 BITS 3 BITS

5-101

COMPANY CONFIDENTIAL
B1000 IBASIC S-LANGUAGE
PaSe 2223 3410 (C)

2 R R 2 & Z 4

* 7ER =

L& 2 & X X 2

& BITS

1 393 1 DESTINATION TYPE ! DESTINATION NAME 1

3

Function:

The destination array has all
De

its elements clasared to the valiue
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S~LANGUAGE
SANTA BARBARA PLANT ' PeS. 2228 3410 (O)

CALL EXTERNAL INTRINSIC FUNCTION

I E 22 2R EREEERERE RS

* EXT.INTRINLCALL «

222 X E2A RS RS2 R 22 2

Format:

6 BITS 6 BITS 3 BITS

§ 33Ca 1 WHICH { # OF PARAMS 1

Function:

Per forms bookkeeping necessary to transfer control to an external

intrinsic (such as SIN or C35). Maintenance is performed on the

evaluation and control stacks» passing the address of the

- specified standard destination to the intrinsic. if the

‘:‘ requested intrinsic is not in memory then control is returned to

the compiler which fetches and fixes up the <code from the
external intrinsic file.

The *WHICH? field has the following values:

4003 = ACOS

3013 = ASIN

an23 = ATN

d4033 = ATN2

4043 - COS

2053 = COSH

3063 = COT

073 = CSC

3083 = E£XP

a093 = LOG

30A3 - LDG1O

3083 - LOG2

30C3 = MADD (ARRAY ADD) :
30D3 = MDET (DETERMINANT OF MATRIX)
JOE3 = MDOT (DOT PRODUCT OF VECTORS)
30F3 = MIMUL CIN PLACE MULTIPLY)

3103 = MINV (INVERSE OF MATRIX)

3113 - MMUL (MATRIX MULTIPLY)

3123 = HSMUL (MULTIPLY ARRAY BY SCALAR VALUE)
3133 - MSUB (ARRAY SUBTRACT)

3143 = PHR (GENERALISED EXPONENTIATION)
34153 = RND T e .

3163 = SEC




BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

3173 = SIN
3183 = SINH
24193 =~ TAN
d1A3 = TANH

5=103

COMPANY CONFIDENTIAL
31000 IBASIC S~LANGUAGE

P.Se

2223 3410 (C)
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COMPUTER SYSTEMS GROUP 31000 IBASIC S-LANGUAGE
SANTA BARBARA PLANT PoS. 2228 3410 (C)

CALL USER DEFINED FUNCTION

AR R RS RS REESERER X

* USER.FUNCTIONLCALL =

LR EEZ RS SRS RS SRS RSS2

Format:

6 BITS 16 BITS

1 3303 1+ ADDRESS OF FUNCTION CODE 1

Function:

Sets up the control stack to point to the result destinations
then branches to the function itself.
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5-105 ;
BURROUGHS CORPORATION COMPANY CONFIDENTIAL ‘
COMPUTER SYSTEMS GROUP 81000 IBASIC S=-LANGUAGE
SANTA BARBARA PLANT P.S. 2228 3410 (C)

DEBUG FUNCTIONS

The DEBUG OPS have various functions documented below.

DEBUG OPS
2 Z 2222 RER 54
* DEBUG.OPS =
22X R 2 XX 3 5
Format:
6 BITS 3 BITS N BITS

t a3F3 | VARIANT | YARIANT DEPENDENT DATA |



L it 230,
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

ACTIVATE DEBUG

Format:

3 BITS 1 BIT

5=10%

COMPANY CONFIDENTIAL
B1000 IBASIC S-LANGUAGE
P.Se. 2228 3410 (C)

I AEE RS SRS RS SRR ED ]

* ACTIVATE_DEBUG =

tE 2 222 2R SRR R RS 24

1 30003 t ON OR OFF BIT 1|

Functions

Causes the activation
HINTS.DEBUG_ACTIVE» is set appropriatelye.

hreak 0OPSe. A bits



A ks Wam

C

BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

BREAK EXECUTION

Format:

3 BITS

1 30013 1

functions?

If the debug system is active then execution of the progranm

\

B e s T AR RO B iV e 0 N M, S A L 0 A it OB 8 Bt Pty i e BT e YR e e s e A b s o e A te e e

5-107

COMPANY CONFIDENTIAL
B1000 IBASIC S-LANGUAGE
P.Ss 2223 3410 (C)

kbt i

# BREAK =

khhRhkhkx kX

e
77

suspended such that execution may be continued.
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

HARDWARE MONITOR

Format:

3 BITS 4+ BITS

L LB L R B X P R B 2 L B T T R L T J

it 30103 1 STD.SOURCE 1

Function:

B N P I PP

i e e 5 0 S e e e W i LG i i A 0 Al N ot AR 0k

5-108

COMPANY CONFIDENTIAL
81000 IBASIC S=LANGUAGE
PeSe 2228 3410 (C)

kbt txskkt ik

* HARDWARE _MONITOR «

Ak kbbb

The least significant 3 bits of the TINTEGERISED® value of the
source values are displayed on the hardware back plane as per the
hardware monitor features in the other languagess.
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

SET TRACE

Formats:

3 BITS 1 BIT

1 30113 1 ON OR OFF BIT 1|

fFunction:

S w e a4 e e s T

5=109

COMPANY CONFIDENTIAL
31000 IBASIC S-LANGUAGE
PeSe 2223 3410 (C)

kA h ki

* TRACE =

Xk kkhkddk ik

If the debug system s active then initiate {or discontinue)

source statement tracing accordingliye.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT P.Sa»

Prre———sy

5=-110

COMPANY CONFIDENTIAL
31000 IBASIC S-=LANGUAGE
2223 3410 (C)

t2 2R S 2R R R RERESAESS

* MONITOR START =

P EE R E R S E R NS R XS S 4

SPI_MONITOR_STARTY
Formats
3 BITS &4+ BITS 4+ BITS

1 31003 1 STD.SOURCE 1 S53TD.SOURCE |

L B L D B A K T T F L X P F B X 2 F B LT EE R EE X 2

Funtions

This op activates a particular family/meaber event
monitors

for

the

SPi
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i BURROUGHS CORPORATION COMPANY CONFIDENTIAL

i COMPUTER SYSTEMS GROUP 31000 IBASIC S=LANGUAGE
B SANTA BARBARA PLANT P.Se 2228 3410 (C)

SPI MIONITOR STOP

I E 2RSS RS R EEEREE S

* MONITOR STOP =

EE R A EEERPEERE S & &

format:

3 BITS &+ BITS 4+ 31ITS

LR B T R Y R R B P L AR B EY EYEYREEEPEEFY]

1 31013 1 STD.SOURCE 1 STD.SOURCE 1

Function:

This op deactivates a particular family/member event for the S?PI
monitore
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA SARBARA PLANT

SPI MONITOR COUNT

Format:

3 BITS 4+ BITS - 4% 3ITS

1 31103 1 STD.SOURCE 1| STD.SOURCE 1

Function:

This op causes a particular counter to
MONITOR.

C

et i et S N G, o et e 0 2 i 0l N Sl s Yk el el nbd v 48 i A (b

5=112

COMPANY CONFIDENTIAL
81000 IBASIC S~LANGUAGE
Pe.S. 2228 3410 (C)

[ XS XSS R R RRERERZ

* MONITOR COUNT =

IS S RS B EER SR ERSE S

be incremented in the 3SPI
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1
3 BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S-LANGUASE

SANTA BARBARA PLANT P«Ss 2228 3410 (C)

COMMAND FUNCTIONS

The particular values of thes variants are documented belowa

COMMAND
Ak Rk ki
kx* NOT MICROCODED #x#x» 2 COMMAND =»
(2 X E X Z R T
:
B Format:

6 BITS 6 BITS

L E L D T B P L L L PR EREERELEEREEEEELELTEREREREYERETERL XY

1 33F3 | VARIANT 1 VARIANT DEPENDENT INFORMATION 1

- D MR N B R S G SR D WS R S D N NS MD G G S SR W WD NS AN MBS WD D MR WS D W WS GE WD TR U R G W WS WD WD WD OB W

C Function:
- The COMMAND OP is wused to encode atl the command interactions
from the remote terminal.
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BURROUGHS CORPORATION - COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S—LANGUAGE
SANTA BARBARA PLANT P.Se 2223 3410 (L)
L3G OFF
I E X 22 & 2 ]
* BYE «
Ak k& ki
Format:
5 BITS
1 3003 1§

Function:

The user is requesting to log off the BASIC system and cause the
compiler to stop rune.




5-115
BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S=LANGUAGE
SANTA BARBARA PLANT v P»S. 2228 3410 (O)

CHANGE FILE NAME

Atk kk

* CHANGE =

kkk kX kXL

Format:

6 BITS 80 BITS 80 BITS 80 BITS

D AR D VR AR AR AR GRS AR D D SN A AR W SN UE W W ED WD RS GD NR D OGN WS WP G SR WD D AE WD AR MR AR A M) WP AU W MR WD W e an W

I 3013 1 FROM FILE NAME 1 PACK NAME 1 TO FILE NAME i

Function:

The function of this 0P is temporary and will probably change in
a future release.

The first file name on the pack specified has its name changed to
the second file name.
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUJER SYSTEMS GROUP 81000 IBASIC S=LANGUAGE
SANTA BARSARA PLANT P.S. 2228 3410 (C)

COMPILE PROGRAM

Ak h ki

* COMPILE »

L EZ 2 RS R SR JJ

Format:

6 BITS 80 BITS 80 BITS

1 3023 1| FILE NAME 1 PACK NAME 1

Functions

If both the file and pack names are blank then this 0P has a
special meaning for in house use only. In this case it will
cause any intrinsic code present 1in the current file to be
manipulated into a form suitable for the external intrinsic file
and uwill be wWwritten there overwriting whatever function was
previously there.

For the file and pack name being non blank the function 1is
currently neither defined nor implemented.

e Pl S e a3 s TR R o LT g e et ST
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1000 IBASIC S~LANGUAGE
SANTA BARBARA PLANT P.Se 2228 3410 (C)

CONTINUE EXECUTION

kb kth

« CONTINUE «

ki

format:

-6 BITS 1 BIT 1 BIT

PR P E R REREREEL LYY EREL Y EREEEEEE R B L XE LT E N )

1 3043 1| PRINT REQUEST 1 TRACE REQUEST 1|

PR R R ERERL YRR EEEE LR LR YT E RN

Functions

~The CONTINUE 0P causes the current program to be continued from

wherever the next instruction pointer points assuming that the
program is in a state toc be continued. Any fixup reguired is
performed and any syntax errors will terminate the <continue
requeste
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1000 IBASIC S-LANGUAGE
SANTA SARBARA PLANT ‘ PeS. 2228 3410 (C)

DELETE LINES

|
| I E R RS EREE R

* DELETE =

‘
? EXEXRARRRE

Format:

5 BITS 17 BITS 17 BITS

L E R P R R R Y L LR E RN EEEEERELEE EE L 8 3

1 3043 1 FROM LINE NO I TO LINE NO 1

Function:

The lines in the number range specified (inclusive) are deleted

from the current workfiie. If the line at which the next

instruction pointer points is deleted then the workfile may not
(jx be *CONTINUED?.
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SANTA BARSARA PLANT P.5. 2228 3410 (C)
C
INITIATE EDIT MODE
ki hkdk i
* EDIT =
L E 2 X2 2 F ]
Format:
6 BITS 1 817 17 BITS

L e T

C

1 3053 | ERRORS FLAG 1 START LINE NO |

function:

This op causes the compiler to enter 2dit mode on a screen type

terminale.
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROuUP

31000 IBASIC S—LANGUAGE

SANTA 3BARBARA PLANT PeSe 2223 3410 (O

FILE ATTRIBUTE INQUIRY

kXXX EX

*

FILE =

hkkk ki

Format:

6 BITS 80 3ITS 80 BITS 80 BITS

PP Y PR ELLEREERE LR LR R E R ELE B L L L L EF KX L 2 X J

1 3063 1 PACK NAME 1 FAMILY NAME 1 FILE NAME |

LR E X L 2 R E L R LW L L L F B B R A L B E X A X B X L T L B L L 2 A K X B A L X 2 1

Function:

Some information on the requested file is displayed on the
terminale.

remote



4
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S=LANGUAGE
SANTA BARSARA PLANT Pe.Se. 2228 3410 (C)

STATEMENT EDIT

ki RE
* FIX

E 2 E R 2R 3

Format:

5 BITS 17 BITS 17 3ITS

1 3073 | FROM LINE NO 1 TO LINE NO I

11 BITS N BITS

I LENGTH SEARCH STRING | SEARCH STRING 1

D R WD AP TR WD AD WS U AN WD WD W WS Am NS WD WD WD SN AR UR G5 UGS WE W WS WS WD AR R WS R R an A e

11 BITS N BITS

1 LENGTH REPLACE STRING | REPLACE STRING 1

Functions

The fix coammand searches the requested source statements for
occurrences of the search string and replaces all occurrences by
the replace stringe The resulting source statement is recoapiled
and any errors will be noted at this time.
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COMPUTER SYSTEMS GROUP 31000 IBASIC S~-LANGUASGE
SANTA BARBARA PLANT P.5. 2228 3410 (C)
LOAD FILE

LR R B & & & J

« GET «

khddkik Xk

Format:

6 BITS 80 BITS 89 BITS 80 BITS

L L P R L L EEEEELEELEEEEEEEELLELREEYEELELELEREETREREEY ]

1 3083 t PACK NAME 1 FAMILY NAME | FILE NAME 1!

L X L L BB R P L L EL L EEEEREEELEERERELEEEEEDLEYREEERRYFY)

Function:

The reguested file is {loaded as the current workfile. This
process is analagous to a3 compilation process and any syntax
errors in statements will be described on the resote terminal.
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HALT
[ E XX EEE &
sxx NOT YET IMPLEMENTED %« * HALT ¢
! Ak ik kX
{ Format:
@
| 6 3ITS
i X R B R N R X J
y 1 3093 1
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LOG ON
R B EE R R R 2
* HELLD =
I E X2 E R 2 X 3
Format:
6 BITS 80 BITS 80 BITS 80 81ITS

I 30A3 1 ACTUAL KEY WORD 1 USER CODE 1 PASSWORD 1

Functions

The actual key word can be either *'US', 'USER?! or 'HELLO?. It is
used in any error message generatede. An attempt is made to log
on the wuser with the specified wusercode and password and a
workfile is sought so that a previous session may bDe recoveread.
The usercode and password are verified against the MCP usercode
file if the BASIC system is using the usercode system.
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA 3ARBARA PLANT

LIST PROGRAM STATEMENTS

Formats

6 BITS 17 BIYS

A s B SR A B s PRI s 3

17 BITS

b 4 e A 5 e

5-125

COMPANY CONFIDENTIAL
31000 IBASIC S~LANGUAGE
PaS. 2228 3410 (T)

ki hhk

* LIST «

AR S RSN &

1 8IT

LR R L E L L LT LR YR LT EEEE E LR B E BT I E X L B B B K L L 2 3

1 3083 | FROM LINE NO § TO LINE

NO { PRINT BIT |

Functions

The requested portion of the current workfile is
print bit is sats

terminal unless the

in #hich case a printer

backup file will be created at the host site.

bon B 2o Ab LT e’ it et e s bW LN s i

{fisted on the
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COMPUTER SYSTEMS GROUP B1000 IBASIC S-LANGUAGE
SANTA 3BARBARA PLANT P.Se. 2228 3410 (C)

INITIALISE FILE

ke kihhi

* MAKE «

* ke krk ki

Format:

6 BITS 80 BITS

1 30C3 1 FILE NAME |

function:

The MAKE 0OP checks for the pre=existence of a fiie with the
specified name and if not present then makes an empty workfitle
with the specified name.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA 3ARBARA PLANT

MERGE SOURCE STATEMENTS

Format:

6 BITS 17 BITS

17 BITS

5-127

COMPANY CONFIDENTIAL
31000 IBASIC S=LANGUAGE
PeS5. 2228 3410 (C)

KR KRR EARE
* MERGE «+

R AT ARk B

240 BITS

1 30D3 1 FROM LINE NO |

T3 LINE NO

PACK»FAMILYLFILE 1

LA A X LE EREEELERNEEELELLEREEREE L EEEEEREREYEEEEEEL R R REEEL L EE F 8§

Function:

The requested inclusive range of lines from the file are merged

into the current workfile.

overwritten then it is.

If an already existing line wWould be
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PAGE
*xx  NOT YET IMPLEMENTED ww%x

Format:

6 BITS

} 3Ea 1 TO BL DEFINED I

5=123

COMPANY CONFIDENTIAL
81000 IBASIC S~LANGUAGE

PeSe

2228 3410 (O)

ek hx ik kk

* PAGE

ki
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| COMPUTER SYSTEMS GROUP
SANTA S8ARBARA PLANT

CHANGE PASSW3RD

Format:

J 5 8ITS 80 BITS

i 30F3 1 NEW PASSWORD 1

S G N N AD WE AR AN R NP WA AR G GB GS 4B R WD WS TS W

Function:

ol e G NG NSl L € AT e L AR MV Lo s it e G A L s s S e K o i D i a0 1

5=129
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IR R SR ERSEEEE

* PASSWORD =

%k ki i

The password for the current user is changed in the MCP wusercode

file.

C




BURROUGHS CCORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

PRJFILE
exx  NOT YET IMPLEMENTED ##x
Format:
5 BITS

1 3103 1 7O B8E DEFINED 1

L T o Lt L P T R e .

5=139

COMPANY CONFIDENTIAL
81000 IBASIC 5-LANGUAGE
PeSe 2228 3410 (L)

khkkkhkhhht

* PROFILE =

P E RS SRR S N &1
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COMPUTER SYSTEMS GROUP 31000 IBASIC S-LANGUAGE
SANTA BARBARA PLANT PeSe 2228 3410 (C)

RENAME EXTERNAL FILE

dd ek hhhkh i

* RENAME «

khkkXthk ik

Format:

6 BITS 80 8ITS 80 31ITS 80 BITS

1 3113 1 FROM FILE NAME 1 PACK NAME 1 TO FILE NAME |

Function:

The FROM FILE on the requested pack is renamed as the TO FILE
name. A change HCP control instruction is zipped.

L W O W I R S W W P
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5=132
BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S-LANGUAGE
SANTA BARBARA PLANT P.Se. 2223 3410 (2)

RENUMBER SOURCE STATEMENTS

khkkhkhhkkkkxi

* RENUMBER =

(A EE R R E R EE S X

Format:

6 BITS 17 BITS 17 BITS 17 BITS 17 BITS

1 3123 1 FROM LINE NO | TO LINE NO | START 1 INCREMENT |

Functions

The specified line number range of the workfile 1s renumbered
according to the start and increment valuese. All references to
{ines in the renumbered range are updated and any unresolved
reference must remain unresolvede.
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BURROUGHS CCORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP : 81000 IBASIC S5-LANGUAGE
SANTA B3ARBARA PLANT PeS. 2223 3410 (C)

INITIATE PROGRAM EXECUTION

KA AR R
* RUN =

kkkki ki

Format:

5 BITS 17 BITS 1 BIY 1 8I7

| 3133 1| FROM LINE NO § PRINT REQUEST | TRACE REQUEST 1

Functions

The program in the current workfile is checked for syntax errors

and» if none» the program begins execution at the requested linsa

number. If the »print bit 1is on then output from the print
statement Wwill be duplicated on a printer backup file at the host
site. If the trace bit is on then source level tracing is

initiated. All data values are cleared to either 2zero or the
null string according to their type.




5=134%4
BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 31000 IBASIC S—-LANGUAGE
SANTA BARBARA PLANT PaS. 22285 3410 (C)

SAVE SQURCE STATEMENTS

IR Z R XX 27

* SAVYE =

Rhkkhktdh ki

Format:

6 BITS 80 BITS 89 BITS 1 BIT

1 3143 | FILE NAME | PACK NAME 1 CANDE BIT 1|

Function:

The file name and pack name specify the name of the source fila
to be created from the workfile. (The family name of the filsa
will Dbe the current usercode.) If the CANDE bit is set then the
tine numbers in each source line will be forced to be 5 digits
tong {(by appending some leading zeros if necessaryle. If the
resulting source line exceeds 30 characters then the save will be
terminated with an indication of the 1ine(s) that arsa
incompatible with CANDE.
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5=135

COMPANY CONFIDENTIAL
31000 IBASIC S-LANGUAGE

SANTA BAR3BARA PLANT PeSe 2228 3410 (C)
CLEAR FILE
IR X A XS EEE R J
# SCRATCH =
I E 2 E R EE RN Z
Format:
6 BITS 80 BITS 80 BITS
1 3153 1| FILE NAME | PACK NAME 1}
Function:
The specified file will be removed from the disk directory. 1f

both the file name and pack
workfile is purged.

BASIC environment will be clearad.

If there is no current

name are blank then the current

workfile then the




BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

INITIATE SEQUENCE MODE

Format:

6 BITS 17 3ITS 17 BITS

LR P L L L ¥ L E L P L X E X L B B K E X L 0 3 B E L 3 2 1 % J

1 2163 1 START LINE NO 1| INCREMENT |

Function:

COMPANY CONFIDENTIAL
31000 IBASIC S-LANGUAGEL
PeSe. 2228 3410 (C)

Akt k

* SEQUENCE

L E R ERE SRR ZE L4

This op <causes the compiler to enter sequence mode for a screen

type terminal.
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5-137

é BURROUGHS CORPORATION COMPANY CONFIDENTIAL
i COMPUTER SYSTEMS GROUP 31000 IBASIC S~LANGUAGE
SANTA BARBARA PLANT ' PeSe. 2228 3410 (C)

SINGLE STEP EXECUTION

Akt idk

* STEP «*

de fef o fe fr b

i Format:

| 6 BITS
B
| 1 3173 1

Function:

If the current workfile is in a state such that execution pmay

continue then the program 1is <checked for syntax errors (if

necessary) and the next statement is executed. Program execution

- stops after this one statement is executed. A series of step
‘[: commands will cause single step execution of the prograns.

PUCES S
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

TEACH FUNCTION

Format:

6 BITS 80 BITS

§ 3183 1 TEACH DBJECT 1

Function:

5=133

COMPANY CONFIDENTIAL
31000 IBASIC S~LANGUAGE
PeSe 2228 3410 (C)

EREE RS RSN S

+ TEACH »

ki

A syntax diagram of the requested teach object 1is displayed on

the remote terminale.
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5-139

{
% BURROUGHS CORPORATION COMPANY CONFIDENTIAL
! COMPUTER SYSTEMS GROUP 81000 IBASIC S-LANGUAGE
4 SANTA BARBARA PLANT P.S. 2228 3410 (C)

CHANGE WORKFILE NAME
kRt
« TITLE =
L E 2 XL B X 3
Format:
i 6 BITS 80 BITS
\

1 3193 1 FILE NAME 1

Function:

The name associated with the current workfile is changed to the
given file name.




5=-140
BURROUGHS CORPORATION COMPANY CONFIDENTVIAL

COMPUTER SYSTEMS GROUP 81000 IBASIC S=LANGUAGE
SANTA BARBARA PLANT PeS. 2228 3410 (O)

INITIATE SINGLE STEP EXECUTION
ek hk

* WALK *

LR E B2 & & 3

Format:

6 BITS 17 BITS

I 31A3 | FROM LINE NO |

Functions

Single step program execution from the requested line number is

initiated. All defined data values are cleared to the value §
(for numeric variables) or to the null string value ™" (for
string variables). Any syntax errors in the program will be

detected at this .time.



i BURROUGHS CORPORATION
1 COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

ENVIRONMENT STATUS INQUIRY

Format:

{ 6 BITS

1 3183 1!

Function:

5=141

COMPANY CONFIDENTIAL
B1000 IBASIC S-LANGUAGE
PeS. 2228 3410 (C)

kkhkhhk ki

* WHAT =

I XS 2 2 2R Z

The status of the BASIC environment is displayed on the remote

terminal.

Tl € e b G ke e 2 4 e i b S s 1k

o
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

PROGRAM EXECUTION INQUIRY

Format:

6 BITS 2 BITS

L T A R EL X REI L L K1

1 31C3 1 VARIANT |

Functions

5=142

COMPANY CONFIDENTIAL
B1000 IBASIC S=LANGUAGE
P.S. 2228 3410 (C)

IR R EREZ K S

* WHERE =

hhkhkxhki

The WHERE 0P displays on the remote terminal the status of the

next instruction pointer.,

the wraparound trace of

If the variant has the value 3013 then
execution history is displayed on ths

remote terminale. If the variant is 3103 then the stack of user

defined function and gosub

displayed on the remota

terminal. The variant value 2113 is reserved.
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL.
COMPUTER SYSTEMS GROUP 31000 IBASIC S~LANGUAGE

| SANTA BARBARA PLANT , P.S. 2223 3410 (C)

CROSS REFERENCE

skt kt

x* XREF =

khkhkthkt

Format:

6 BITS 4+ BITS 17 BITS 17 BITS

1 3103 | SEARCH OBJECT 1 FROM LINE NO 1 YO LINE NO 1%

Functions

The XREF 0P searches the specified range of line numbers in ths
current workfile for occurrences of the specified object. The
source line containing the object 15 displayed on the remote

c terminal. :

The search object is encoded as follows:

4 BITS

L PR LR PR L L L P L L E PR 0 L 2 J

1 TYPE | TYPE DEPENDENT INFORMATION 1

ELE P L Y ELEREEL YR XL L YRR XX R 211

303
THROUGH 9 BIT DATA VARIABLE NAME.
453
363 17 BIT LINE NUMBER.
73 34 BIT LINE NUMBER RANGE (2+17).
483 11 B8IT LENGTH OF FOLLOWING STRING
(WHICH IS THIS NUMBER OF BITS LONG).
493

THROUGH RESERVED.
- 3F3 .
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA 3ARBARA PLANT

INDEX

ABSOLUTE VALUE 5=24
ACTIVATE DEBUG 5=106
ALLOCATE ARRAY 5-86
ALPHABETICAL LISTING 3-1
ARRAY BASE ADDRESS 5=25
ARRAY SIZE S5=44

ASSIGN MATRICES 5=92

BEGINNING OF STATEMENT 5=2
BREAK EXECUTION 5=107

CALL EXTERNAL INTRINSIC FUNCTION 5=102
CALL USER DEFINED FUNCTION 5=104%
CEILING 5=26

CHAIN (PRJIGRAM CALL) 5=85

CHANGE FILE NAME 5-115

CHANGE PASSWORD 5=129

CHANGE WORKFILE NAME 5-139
CHARACTER FUNCTION 5=52 :
CHARACTER REPRESENTATION OF NUMERIC VALUE
CLEAR FILE 5-135

CLOSE FILE 5=75

COMMAND 5-113

COMMAND FUNCTIONS 5-113

COMPILE PROGRAM 5=116
CONCATENATE 5-16

CONTINUE EXECUTION 5=117

CONVERT TO LOWER CASE 5=55
CONVERT TO UPPERCASE 5=58

COPY NAME 5-12

CROSS REFERENCE 5=143

CUT BACK CONTROL STACK 5-13

DATE 5=27 .

DATE IN STRING FORM 5=53
DEBUG FUNCTIONS 5=105
DEBUG OPS 5=105

DEFINE FUNCTION 5=70
DELETE LINES 5=-118
DESCRIPTION OF S=0OPS 5=1
DETERMINANT VALUE 5-28

END DEFINED FUNCTION 5-71

END OF COMMAND  5-4

END OF STATEMENT  5-3

ENVIRONMENT STATUS INQUIRY  5-141

ERROR MESSAGE  5-1

IX=1

COMPANY CONFIDENTIAL
81000 IBASIC S-LANGUASGE

PeS.

2228 3410 (C)



T T v i

BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

EXCHANGE 5-8
EXPAND 5«48
EXPONENT VALUE 5=43

FILE 5=73

FILE ATTRIBUTE INQUIRY 5=120
FILE FUNCTIONS 5=73

FLOQOR 5-30

FOR LOOP INITIATION 5«68
FORMATS 4=1

FRACTION PART 5=29

GOTO 5-61

HALT 5-123 :
HARDWARE MONITOR 5=108
HOST NAME 5=54

IDENTITY MATRIX 5=94
INITIALISE FILE 5-126

INITIALISE RANDOM NUMBER GENERATOR

INITIATE EDIT MODE 5=119

INITIATE PROGRAM EXECUTION 5-133

INITIATE SEQUENCE MODE 5=1356
INITIATE SINGLE STEP EXECUTION
INPUT 5=90

INQUIRE FILE ATYRIBUTE 5=76
INSTRUCTION SET 3-1

INTEGER PART 5=31

INTERNAL SUBROUTINE CALL 5=63

INTERPRETER=-COMPILER COMMUNICATION

LENGTH OF STRING 5=33

LINE INPUT 5-81

LIST PROGRAM STATEMENTS  5=125
LISTING BY S-0P 3=2

LOAD FILE 5=122

LOAD NAME 5-11

LOAD VALUE 5=9

LOG OFF 5=114

LOG ON 5-124 -

LOWER DIMENSION 5=32

MATRIX 5=91

MATRIX CONSTANT 5=93
MATRIX FUNCTIONS 5=-91
MATRIX INPUT 5=95
MATRIX LINE INPUT 5=96
MATRIX PRINT 5=-98
MATRIX READ 5=99 ‘
MATRIX TRANSPOSE 5-100
MAXIMUM OF TWO VALUES 5=34
MEMORY 2=1 e B

MERGE SOURCE STATEMENTS  5-127

5=140

e o i VA ML bt L Bt A TS

1-1

IX=2

COMPANY CONFIDENTIAL
31000 IBASIC S~LANQUAGE
PeS. 2228 3410 (C)

5=-87
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

MINIMUM OF THWO VALUES 5=35
MODULUS 5-36

NEXT LOOP ITERATION 5=69

NULL STRING MATRIX CONSTANT 5=37
NUMBER OF DIMENSIDNS 5=-37
NUMERIC VALUE 5=47

OPEN FILE 5=78
ORDINAL VALUE 5=38

PAGE 5=128

POSITION IN STRING 5=39

PRINT 5-88

PROCESSOR TIME 5=50

PROFILE 5-130 ‘

PROGRAM EXECUTION INGQUIRY 5=142

READ INTERNAL DATA 5=82

REAL ADD 5=17

REAL ARRAY CHECK AND CALCULATE SUBSCRIPTS
REAL CASE SELECTION 5=59

REAL COMPARE AND BRANCH 5=66

REAL DIVIDE 5=20

REAL INTRINSIC 5-23

REAL MOVE 5=22

REAL MULTIPLY 5-19

REAL NEGATE 5=21

REAL SUBTRACT 5=18

REDUCE 5=40

REMAINDER 5=41

RENAME EXTERNAL FILE 5-131

RENUMBER SOURCE STATEMENTS 5=132
RESTORE FILE 5=79

RESTORE INTERNAL DATA 5-83

RETURN FROM INTERNAL SUBROUTINE 5=65

IX=-3
COMPANY CONFIDENTIAL

31000 IBASIC S=LANGUAGE
P.S. 2223 3410 (O)

5=5

RETURN FROM LEXIC LEVEL ONE PROCEDURE 5=72

$~0PS 5-1

SAVE SOURCE STATEMENTS 5-134%

SCRATCH FILE 5=80 .

SELECTIVE GOTO 5-62
SELECTIVE INTERNAL SUBROUTINE CALL 5=64
SET EXCEPTION BRANCH 5=74&4
SET FILE INDEX 5=-10

SET MARGIN S=77

SET TRACE 5=109

SIGN 5=43 ‘
SINGLE STEP EXECUTION 5=137
SPI MONITOR COUNT  5-112 '
SPI MONITOR STOP 5=-111
SPI_MONITOR_START 5-110
SQUARE ROOT  5=42 '

STANDARD DESTINATION  4-6
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

STANDARD SOURCE 4=3
STATEMENT E£DIT 5=-121
STOP RUN 5=84

COMPANY COMFIDENTVIAL
31000 IBASIC S~LANGUAGE
PeSe 2223 3410 (C)

STRING ARRAY CHECK AND CALCULATE SUBSCRIPTS 5=6

STRING CASE SELECTION 5=60
STRING COMPARE AND BRANCH
STRING INTRINSIC 5=51
STRING MOVE 5=15

SUBSTRING 5=14

TEACH FUNCTION 5=138

TIME 5=45

TIME IN STRING FORM 5=57
TRIM ARRAY CESCRIPTOR 5=7
UPPER DIMENSION 5=46

ZERQ MATRIX CONSTANT 5=101

5=57




