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BURRCUGHS CORPORATION CCMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81800/817C0 BASIC S~-LANGUAGE
SANTA BARBARA PLANT ' Po Se 2210 0135 (D)

GENERAL DESCRIPIION

After a brief description of memory management for BASIC
S=-language prograsss this product specification describes the
cperators generated by the 81800/81700 BASIC Compiler. Gperatcrs

are classified by type and indexed by their mnemonic
abbreviations. '

RELATED DOCUMENTATICN

Nagze humber

BASIC Compiler P. S. 2212 5280
Burroughs Corporate Standard for BASIC
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CCMPANY CONFIDENTIAL

B1800/B1700 BASIC S~LANGUAGE

Po Se. 2210 0135 (D)

VARIABLE SPACE

NUNBER STACK
!
§
1
STRING STACK
= = = = = = = NAY BE EXTENCELC
WITH "$" CARD
AT COMPILE TIME
ARRAY SPACE
STRING SFPACE

meeme=ecc-ccecmece=as-=f= = = = = = = = = EXTENDABLE AT BOJ.

¥ {
BURROUGHS CCRPORATICN
COCMPUTER SYSTEMS GROUP
‘ SANTA BARBARA PLANT

BASE= = =|==cecccccccncscnacassses]s = & = = = = = ==~
§ 1
§ . ]
L] STATIC MEMORY ]
i L
{ ] (NOT COVERLAYASLE) 1
§ {
] L
] ]
jrrccncrnccncccnacanwce=]
] i
] 1
] VIRTUAL MEMORY [}
§ |
i (OVERLAYABLE) 1
] 1
L {

LIMIT- - |

© ' |

§ RUN STRUCTURE NUCLEUS !
1 i
oo comceacssannes-]
| ol l Rk el ceccmanmeaaas]
i i
] S=CODE |
] ]

Figure 1.1 BASIC Object Program Memory Layout
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VIRTUAL MEMORY
‘---—---------------—-----—‘---c----o-----c—o-—--n-----------.----n-'

! PAGE SIZE 1 PAGE CONTENTS i DESCRIPTION
‘----------—-'-‘--0-.---‘---------------' ‘-‘o------.-‘-u-—-------‘-‘-'
1 64«48 Bits ) Numeric array space ! Numeric values.

64%48 Bits String array space String descriptors which

point into the string
spacee.

new strings.

e e San G SN wud up SoS .ams

Figure 1.3 Virtual Memory Layout Ordered According to the
Data Dictionary Entries

Ruk STRUCTURE NUCLEUS

The RS.NUCLEUS 1is located immediately above the data defined by
the program?®s Limit register. The RS.NUCLEUS contains
information necessary for the MCP and the interpreter to execute
the prograse. Consult current MCP documentation for further
inforpation.

The following 24 bit parameters are included in the RS.NUCLEUS.
These parameterss in the order given, are placed in the
scratchpad disk segment of the object program ty the compiler anc
are maintained in the RS.M.MACHINE area of the RS.NUCLEUS by the
BASIC interpreter which wupdates them whenever control s
transferred to the MCP.

Nymber stack agddress

Base~-relative bit address of the start of the number stacke.

Stack iepath resairing

One plus the length of the remaining stack space {in bits).

String stack address

Base-relative bit address of the start of the string stacke.

1

i

| _
64«48 Bits 1 File parameter tables Internal file tables.:
512+8 Bits | Data statement elements Deta from data statements.
512+8 Bits 1 String constants String constants from

| source.
51228 Bits 1 String space Space for generation of

'
i
{
i
1
1
i
i
!
i
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EQRMATS

The following is a description of data items and definition of
terms which wiil be used throughout this msnual. A List of terss
used to describe items found in memory is given below.

Static memory
Cata table
Numeric variables
String variables
Numeric array descrigtors
String array descriptors

Stack
Nusber stack
Numeric real value
Nuzeric integer value
Numeric base-relative address
Nuseric virtual address
Numeric array pointer
Numeric array descriptor
Return control word

String stack
String non~self-relative descriptor
String self-relative descriptor
String base-relative address
String virtual address
String array pointer
String array descriptor

Virtual sesmgry
Numeric array elements
String array elesents
file parameter tables
Data statement character strings and string constants
free string space

CEEINITION QF JERNMS

Base-relative address 33z Bit displacement from absolute bit
address contained in base register

[ 2]
(1]

Virtual address

Page displacement

Page

'
"

Data dictionary entry nusber

46

oo
s
H

Displacenment Word displacesent from beginning of

data
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BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81800781700 BASIC S-LANGUAGE
SANTA BARBARA PLANT | P. S. 2210 0135 (D)
Internal string parameter address bit €05)

X Word displacement above the base-
% relative address contained in the
% internal string psrameter register.

Internal string local address bit (05)
% Word displacement below the base-

X relative address contained in the
% internal string psrameter register.

STAGK E0RMAY

The number stack is composed of two parts:

tuwo &8 bit reéisters, (calied A.REG and B.REG in the interpreter)

the number stack portion of static memory

If the A register is nct empty, it is considered the top of the
stacke. If the A register is ewpty and the B register is not
empty» the B register is considered the tep of the stack. If
they are both emptys the top of the stack is in static memory
The string stack is composed of two parts:
one 48 bit register (called STRING.TOP in the interpreter)
the string stack portiod of static memory
The two stacks reside in static wmemory and grow toward each

other. The length of these two stacks is a program parameter
determined at runtise.

NUMBER SIACK

The following items could be on the number stack.
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’--‘--nl-Z-' ---—-18-----'—--—-2[.-----'

§ o011 1% 1 1 i
TYPE ACDRESS
02 TYPE 8IT(04) 3
02 FILLER 811¢02)
02 ADDRESS 8I17T(18) X VIRTUAL ADDRESS
03 PAGE BITC12) X DATA OICTIONARY ENTRY NUMBER
03 DISP BITC06) % WORD DISPLACEMENY FROM BEGINNING CF PAGE
02 FILLER BIT(24)

NUMERIC ARRAY PCINTER

‘--“-.-‘-2-‘ -----18-—-—-‘-----2“_----'

1 0100 1 | i !
TYPE ACORESS
02 TYPE BIT(04) X4
02 FILLER BIT(02) X
02 ADDRESS BIT(18) 2 BASE-RELATIVE ADDRESS

02 FILLER 817(24)

NUMERIC ARRAY DESCRIPTOR

"'4“""2"""18"'""'l"l""’le"‘““"’l8“" ..—18-0-.-‘-17-..'

LE N K K E X X X L X 2 E L L XX T L E L IL ELE LY EEXRELDEXEE EEELEEEZXLELRLRREELEZREEELLA SRR A

S

g

1 0101 1 1 i i i i i L]

TYPE cCo M CRD ADDRESS MSY
02 TYPE BIT(C4) X2 S
02 FILLER BIT(02) ’
02 CCD 817(18) X CURRENT COLUMN DIMENSICK (FOR A(2-,5)23=6)
02 M BITC(O1) 2 NOT A MATRIX SWITCH (FOR A€(2»5)22=0)
02 CRD BIT(18) X CURRENT ROW DIMENSION (FOR A€2,5)2:=3)
02 ADCRESS BIT(13) X VIRTUAL ADDRESS

03 PAGE BI1C12) 2 DATA DICTIONARY ENTRY NUMBER

03 DISP BITC(06) X WORD DISPLACEMENT FROM BEGINNING COF PAGE
02 MSY BIT(18) X MAXIMUM SUBSCRIPT VALUE (FOR A(2,5)3:=18)
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SIRING SIACK

The following items could be on the string stack.

01 STRING NON-SELF-RELATIVE DESCRIPTOR

'——&—@-,--h--n'q----lso---‘-3-’dbononzlnn-occ‘

1 1000 1 1 1 '
TYPE STR-LEN ADDRESS
02 TYPE BITCO4) % 8

02 FILLER  BITC04)
02 STR.LEN BIT(16)
02 FILLER  BITC03)
02 ADORESS B1T€21)
03 PAGE  BIT(12)
03 DISP  BITCO09)

STRING LENGTH IN CHARACTERS

VIRTUAL ADDRESS

DATA DICTIONARY ENTRY NUMBER
CHARACTER DISPLACEMENT FROM BEGINNING
OF PAGE.

E IR I »e

01 STRING SELF-RELATIVE DESCRIPTOR

l--k‘--‘—-k--ni-uoB---‘------SZ-------’

CRE R LA FEEEEEL LR E L L X 2 N J LA E B E X R 2 XX L 2§ 1 X J

1 1001 ¢ 0001 1 ! {

LA X PR E R T EE L LI LN XL K LN T R B R R L 2 E E B 2 3 K X L & J

TYPE TYPE.2 CHAR

02 TYPE BIT(CH) Z9

02 TYPE.2 BIT(04) 21

02 CHAR BIT(C8) % THE DESCRIBED SELF-RELATIVE STRING
02 FILLER BIT(32)

01 STRING BASE-RELATIVE ADDRESS

' --I‘OOC‘QZQ’ —--ac-lﬁ‘-----!---n—-Z&.-emy-'

LR R R R K F 32 2 N E X B R R L X T X T R B E X X KL KX E X E 2 X R L X E_J

! 1010 1 8 1 (
TYPE ACDRESS

02 TYPE BITC04) % 10

02 FILLER BITC02)

02 ADDRESS BIT(18) X BASE-RELATIVE ADDRESS
02 FILLER BIT(24)
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SZINSIRUCTION EQRMAT

Each BASIC S~instruction consists of a variable Length S-operator
followed by a variable nusber of arguments.

S-operators are 2» 5 or 8 bits in length with the most frequently
used S-gperators {on a static basis) being coded with the
smallest number of bitse. The 1length of the operator is
determined by the cperator itself as follows:

| 1 ] | i 1
{ 10 1 + 0C000 % t C€10000C0 1
1 to | ] to 1 i to H
i 11 1 1 CC111 ¢ f C1111111 1
i | 1 i 1 ]
2 BIT 5 81T ' 8 8IT
GPERATOR QPERATOR CPERATOR

Each argument can consists of a variable number of bitse. The
format and interpretation of these arguments are described in
detail with the description of the individual cperators.
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ADORESS DECODING
ARRAY ADDRESS DECQDING

Arrays may be referenced by address» value or by a pointer to an
array descriptor. If the referencing is by address or values the
follouing is trues .

iN: When referencing a global arrays the argument to the opcode
is a data table address. iHhen referencing an external array
the argument to the opcode is a stack addresse. In both
casess this cperand address is used to oktain an absolute
bit address pointing to the array descriptor. The top of
the number stack contains the subscript(s) of the element of
the array being referenced.

CUT: The array descriptor and the subscript(s) to the array are
used to obtain a virtual address. 1f the array s being
referenced by addresss this address is Loaded to the top of
the stack after type bits designating a virtual address are
appended to the left. If the array is teing referenced by
valuer the actual value of the array element (a numeric
value of string descriptor) is Rlocaded to the top of the
appropriate stacke. A fatal "INVALID SUBSCRIPT"™ error is
generated i1f the subscript{s) are {ess than zero or greater
than or equal to the array bounds vatlue in the array
descriptor. '

If the reference 1is by a pointer to an arrzy descriptor, the
foliowing is true:

IN: The argument tc the opcode contains a datas table address or
a stack addresse. In either cases this operand address is
used tc obtain a base~relative bit address pointing to the
array descripter.

CUT: Type bits designating an array pointer {(numeric or string)
are appended tc the left of the array descriptor address.
This array rointer is 1oaded to the top of the appropriate
stack. ‘ '
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JNSIRUCTIQN SEX

ARITHMEYTIC QPEBRAIIONS

MNEMCNIC NAME OPCODE ARGUMENT

ADD ADD - 60011

SUB SUBTRACY 01C0C0CE

MPY MULTIPLY 01600010

cIv " DIVIDE 01000011

CSGN COMPLEMENT SIGN 01¢0C111

PSGN SET SIGN POSITIVE 01€010C0

FLY FLOATY 01001010

FIX FIX 010010C1

CONV CONVERY TO DECIMAL 01C160C0O

RAT ROUND AND TRUNCATE 011001C1

STACK OPERATIONS

MNEMONIC  NAME OPCODE ARGUMENT

EXCH EXCHANGE 01001111

PSHN PUSH NUMERIC ZERGS 01C1C011 6 BIT OPERANC
PSHS PUSH NULL STRINGS 01100010 6 BIT OPERAND
SIORE QPERATIONS

MNEMONIC NAME gPCODE ARGUNMENT

STNX STGRE NUMERIC SPECIAL 0100C1C1 1 BIT CGPERAND
ST8 STORE 8ITS 01001110
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LIT
2ERQ
ONE’
SLEN

ALAC

LARGE LITERAL

LOAD ZERQ

LOAD ONE

LOAD STRING LENGTH

ARRAY LOAD ADDRESS
FOR COMMUNICATE

BBANCH QPERAILIOQNS

MNEMCNIC

LA R X L N ¥ X 1

FOR

NEXT

CN

BUN

CALL

RTRN

BXXX

CXXX

COMM

NAME

FOR

NEXT

CASE

BR‘NCH UNCONDITIONAL
CALL

RETURK

BRANCH CONDITIONAL
COMPARE NUMERIC AND

BRANCH CONDITIONAL

COMMUNICATE

b=3

CCMPANY CONFICENTIAL

B1800/B17C0 BASIC S-LANGUAGE

01€00CCCO
011010C1
01101010
¢1011011

01€111C0

OPCODE

01001011

01CcoCiCo

¢1¢0C1CO

00110

¢000¢C

011000C1

01101011

00101

01¢1C0C1

P. S. 2210 0135 (D)

40 BIT OPERAND

9 BIT COPERANC

ARGUMENT

THE ENTIRE ™NEXT™
INSTRUCTION IS THE
OPCODE TO "FQOR™

12 BIT OPERAND.1
12 BIT OPERAND.2
18 8IT OPERAND.3

6 BIT CPERAND.1
18 BIT CPERANB.Z2

18 BIT OPERAND.N

1 BIT CPERAND.1
12 CR 18 BIT
OPERAND.2

2 BIT OPERAND.1
12 OR 18 BIT
OPERAND .2

3 BIT OPERAND.1
5 8IT CPERAND.Z
5 BIT GPERANC.3

1 BIT QPERANC.1
12 OR 18 BIV
OPERAND.2

1 81T CPERANC.1
12 QR 18 BIY
OPERAND.Z
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SZOPERATIONS

ARITHMEYIC QPERATIONS

AQD
SUBIRACT
HULTIPLY
DIVIQE
| AREKAXNARAARRAARRNAERAEAARAAR
« ADD» SUB» MPY, CIV &
AR ARRK ARG AR RA SRR A AR RR R
FORMAT @ HERRRN NN AANRN R
ADD = 00011 =
SUB = C100G6001 =
HPY = C1000010
DIV = €1C000011 =
It X222 R XX E XXX X
gPCODE
INs NUMBER STACK TI0P $3= ARGUMENT.1
NUMBER STACK T0P-1 $3= ARGUMENT.2
ARGUMENT.1 $3= NUMERIC REAL VALUE
ARGUMENT.2 $3= NUMERIC REAL VALUE
- QUT:e NUMBER STACK TgP 23= RESULY
RESULT t3= NUMERIC REAL VALWUE
CPERATION:

Perform the 1indicated algebraic operstion with ARGUMENT.1 and
ARGUMENT.2 and replace them with the resuit. In subtractions
ARGUMENT. 1 is subtracted from ARGUMENT.Z. In divisicn»
ARGUMENT.1 §s divided into ARGUMENT.Z2. If the exponent of the
result overflows or underflowss, or if during division ARGUMENT.!
is equal to zercr a runtime error is generated.
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COMPLEMENT SIGN

AR RRAA N

* CSGh »*

RRXRARAERR A

FORMAT: aansanannsnsn

* 01000111 «

AERROEREAAERN

OPCOOE
IN: NUMBER STACK TOP ::= NUMERIC REAL VALUE
cur: NUMBER STACK TOP :3= NUMERIC REAL VALLE

OPERATION:

Complement the sign of the value on the top of the stack (i.e.s
change a8 positive value tc a negative value and visa versa).
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ELOAY

ARARRR K

* FLT =

KARANAK
FORMAT: sasnsansaans

* 01001010

ARANKARANNER

0PCODE
IN: NUMBER STACK TOP 33= ARGUMENT
ARGUMENT 33= NUMERIC INTEGER VALUE
QuT: NUMBER STACK TOP 2:3= RESULT
RESULT 33= NUMERIC REAL VYALUE

OPERATION:

feplace the argusent with its numeric real value equivalent.
This is handled by shifting the integer Z places to the left;
suppilying Z trailing zero bits and supplying an exponent equatl tc
30=7+4256. Z equals the number of leading zero bits in the
integer. If the exponent part of the argument is not equal tc
zercr then result = argument.
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ROUND AND JRUNCATE

RKERARN K

# RAT =

XBABARN

FORMAT: sestssasasnsan

* 01100101 »

[ Z E2 22 82X X3
OPCODE
IN: NUMBER STACK TOP 3= ARGUNENT
ARGUMENT 23z NUMERIC REAL VALUE
auT NUMBER STACK TOP ::= RESULT
RESULY 22= NUMERIC INTEGER VALUE
CPERATION:

Feplace the arguesent with its integer value equivalent, rouncec
and truncateds using the following algoritham:

IF ARGUMENT < 0.5
THEN IF ARGUMENT <= =-0.5 '
THEN RETURN A NUMERIC INTEGER VALUE OF MINUS INFINITY
= ELSE RETURN A NUMERIC INTEGER VALLUE OF ZERO.
IF ARGUMENT > 2e++24-} ‘
THEN RETURN A NUMERIC INTEGER VALUE OF FLUS INFINITY
ELSE RETURN A FIXCINT(STACK.TOP ¢ 0.5))
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BUSH NUMERIC ZERQS

RAENENARR

* PSHN =

AERANRKR

L2222 L 23R 222822222 R dd a2

« 01010011 » -
KRR AR AR AR AR RANN ARG R AR AN
OPCODE CPERAND
cut: NUMBER STACK TOP 22= NUMERIC VALUE CF ZERC

NUMBER STACK TOP=-1 ::= NUMERIC VALUE OF ZERO

* ® .

- -

CPERATION:

Push all occupied hardware number stack registers to ®memory.
Then push as many numeric value zeros onto the top of the memory
portion of the number stack as are indicated by the value of the

- operande.
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SIORE QEERATIONS

SIGRE BIIS

kAR ARAR

x STE =

(2 2 & BB B J

FORMAT: Q=== 8 ==-={

L E 222 X222 £

* 01001110 =«

EEAREARNCNNRS
GPCODE
INs NUMBER STACK TQOP  33= ADDRESS
NUMBER STACK TOP-1 :3= OFFSET
NUMBER STACK TOP-2 :3= LENGTH
NUMBER STACK TOP-3 ::3:= DATA

ADDRESS 3= NUMERIC VIRTUAL ADDRESS
1 NUMERIC BASE-RELATIVE ADDRESS
OFFSEY $3= NUMERIC REAL VALUE ’
LENGTH $3= NUMERIC REAL VALUE LEQ 48
DATA 2= BIT STRING
guT: ALL FOUR ITEMS ARE REMOVED FROM THE STACK
CPERATION:

Store a field af the bits found in DATA into the given ADDRESS.
The OFFSET is intecerized and added to the ADDRESS. This is used
as the starting bit position of the requested bit field. The
LENGTH is integerized and used as the d{ength of the bit string.
If LENGYH is tess than the length of datar the rightmost bits of
CATA are stored.
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STQRE NUMERIC SEECIAL

Ak RAAR R

* STNX »

Ak ARRAK K

L E X222 222222222222 N2 824
=« 01000101 = *

ERREARRANRIRRRAA A AR RN EN

OPCODE OPERAND

IN3 IF THE OPERAND = 1
THEN NUMBER STACK TOP
NUMBER STACK TOP-1
IF THE QPERAND = C
THEN NUMBER STACK TQP
NUMBER STACK TOP~-1

DESTINATION ADDRESS
SOURCE VALUE

" o
o o
([ 1]

SOURCE VALUE
DESTINATION ADDRESS

&
"0 s

[ 1}
it u

DESTINATION ADORESS

o
f

NUMERIC BASE-RELATIVE ACCRESS
I NUMERIC VIRTUAL ADUDRESS

[ 1]

SOURCE VALUE

.
.
H

NUMERIC REAL VALUE

cur: REMOVE NUMBER STACK TOP
IF THE OPERAND = 1
THEN REMCVYE NUMBER STACK TOP-1

CPERATION:

Store the source value intc the destination address.
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LOAD QPERATIONS

ARRAY LUOAD ALDEESS EQR SOMMUNICATE

(A ERE RSN ]

* ALAC =

AR EARANR A

(2 k22 2222222222 RARE DS

*+ 0101110C » *

1A 2221222222222 2R 2 RZER 2

GPCODE CPERAND

CPERAND 33= DATA TABLE ADDRESS POINTING TO THE ARRAY DESCRIPTCGR

IN: NUMBER STACK T0P 2= SUBSCRIPT
NUMBER STACK TOP=1 3:= C(SUBSCRIPT]
guvs NUMBER STACK 10P 33= BASE~-RELATIVE ADDRESS

CPERATION:

Use the array descriptor gpointed to by the operand and the
subscript{(s) tc¢ c¢btain 3 numeric virtusl address of the arcray
element being referencede. This numeric virtual address is wused
to wmake the appropriate page present. A base-relative addresss
pointing into the dynamic memory arear replaces the subscript on
the number stacke. A fatal "INVALID SUBSCRIPT™ error is generated
if the subscript{s) are less than zero or greater than or egual
to the maximum subscript value in the array descriptor.
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LOAD SIRING CONSTANY

LS R ERE R ]

* LSC »

XA ARKAE &

FOR"AT: 'v—-- 8 ----‘---- 7 o---'---— 21 L L ]

L2 2223 R R 22222222222 RERZRRRRARRRRE 2SS

» 01010101 » * *

REAAARARRERNRRARRARRRRRRARAARANARA R ARAERN

gPCQODE OPERAND.1 OPERAND .Z

TRING LENGTH

] OPERAND. s
STRING VIRTUAL ADDRESS

1
] OPERAND.2

- @
- o
-
-

W

CPERATION:

Use OPERAND.1 and OPERAND.Z to create a string non-self-relative
descr iptor and load it tc the top of the string stack.
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LOAD EXTERNAL NUMERIC ARRAY

ARXRARRAR

* LENA =

REXAARRR &

(2 222 22 X222 222 RlAEs 2R R R 22 S 2

= 01011000 = * *

L2 X 222222222 222X R X RRE 24

QPCOCE OPERAND.1 OPERAND.Z

CPERAND.1 1 OPERAND. 2 ] TYPE CF LCAD
c---------‘--------_-------------a--------‘--‘--------------------
000 { Data table address f Numeric array pointer
001 ! Data table address § Numeric array pointer
010 i External numeric local addressi ¥irtual address
011 §{ External numeric parsmeter { Virtual address
i address L
100 § External numeric local addressi! Numeric real value
i01 § External numeric paragmeter 1 Numeric real value
] address ]
110 i External numeric local addressi Yirtual address
111 ! External numeric parameter f Virtual address
§ address L]
IN: NUMBER STACK TOP $3= SUBSCRIPTY
NUMBER STACK TOP=1 3= {SUBSCRIPT]

guv: NUMBER STACK 70P 3

.
H

NUMERIC ARRAY POINTER
! NUMERIC VIRTUAL ADDRESS
_ § NUMERIC REAL VALUE
THE SUBSCRIPTC(S) ARE REMOYED FROM THE NUMBER STACK

CPERATION:

I1f bits 1 and 2 «c¢f OPERAND.1 are not both 0 then convert
QOPERAND.2 to a base-relative address pointing to the nuaeric
array descriptor. With this descriptor and the subscript(s)
construct a numeric virtual address of the referenced array
element. 1f OPERAND.1 specifies a load address then the numeric
virtual address is 1ocaded to the top of the number stack. 1f
OPERAND.1 specifies a 1cad value then the contents of the virtual
address are 1lcaded toc the top of the number stack. A fatat
"INVALID SUBSCRIPY™ error is generated §f the subscript(s) are
{ess than zerc or greater than or equal tc the maximum subscript
value in the numeric array descriptor.
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LOAD EXIERNAL SIRING ARRAY

AR ARANR

* LESA »

REkARRAR N

BEXRREERARRNRARRARN RN AN AANRARANREERARERAR

¢ 0101100C « * ®

L A2 L2222 R 2R Rl SRR Rt XR 22 &

| OPCODE OPERAND.1 OPERAND.Z

CPERANDa11} OPERAND.2 ! TYPE OF LCAD
000 § Data table address i String array pcinter
001 i Data table address ! String array pointer
010 ! External string Ltocal address i String virtual accress
011 1 External string parameter address 1 String virtual acddress
100 § External string 1ccal address 1 String descriptor
101 ! External string parameter address | String descriptor
110 ! External string local address 1 String descriptor
‘ 111 § External string parameter address 1 String descriptor
w
ﬁ IN: NUMBER STACK TOP 23= SUBSCRIPT
g NUMBER STACK TOP~-1 ::= {SUBSCRIPT]
| gut: STRING STACK TQP 2e= STRING ARRAY POINTER
{1 STRING VIRTUAL ADDRESS
! STRING DESCRIPTQOR
THE SUBSCRIPT{(S) ARE REMOVED FROM THE NUMBER STACK
CPERATION:

If bits 1 and 2 of OPERAND.l are not both 0 then convert
OPERAND.2 t0o a base-relative address pointing to the string array
descriptor. With this descriptor and the subscript(s) construct

a string virtual address of the referenced array element. 1f
OPERAND.1 specifies a load address then 3 string virtual address
is toaded to the tcp of the string stack. A fatal “INVALIC

SUBSCRIPT” error is generated if the subscript(s) are less than
zero or greater than or equal to the maximum subscript value in
the numeric array descriptor. '

1f bits 1 and 2 cf CPERAND.1 are both ¢ then convert OPERAND.2 to
2 base-relative address. Append the type bits designating a
string arvray pointer to the 1eft of this base-relative address
and Lcad it ontc the top of the string stacks
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LOAD GLOBAL SIRING ARRAY

ARAARRR K

* LGSA »
AXRRRARK
ARAAEAE RN ENARRRNE RN AR AR AR RN AR RARY
+ 01011000 =« * ®

A2 2222222222222 RS RRARE ]

OPCODE OPERAND.1 OPERAND .Z

OPERAND.1 OPERAND. 2 t TYYPE OF LOAD
000 i Data table address i String array pointer
001 i Data table address ! String array pointer
010 ! Data table address i String virtual address
011 i Data table address I String virtual address
100 ! Data table address i String descriptor
101 { Data table address i String descriptor
110 i Data table address ! String descriptor
111 i Data tablie address 1 String descriptor

IN: NUMBER STACK TgP 2:= SUBSCRIPT
NUMBER STACK T0P~-1 :2:= {SUBSCRIPT]
CuT: STRING STACK TOP 3= STRING ARRAY POINTER
§ STRING VIRTUAL ADDRESS
! STRING DESCRIPTOR
THE SUBSCRIPT(S) ARE REMOYED FROM THE NUMBER STACK
QPERATION:

Bt E S

1f bits 1 and 2 of OPERAND.l are not both 0 then convert
CPERAND.2 to a base~relative address pointing to the string array
descriptor. With this descripteor and the subscript(s) construct
a8 string virtual address of the referenced array element. If
OPERAND.]1 specifies a {cad address then a string virtual address
is 1caded to the top of the string stack. If OPERAND.L specifies
a2 load value then the contents of the virtual address are 1caded
tc the top o¢f the string stacke. A fatal "INYALID SUBSCRIFPT"
error is generated if the subscript(s) are dLess than 2zero or
greater than or equal tc the maximum subscript value in the
numer ic array descriptore.

If bits 1 and 2 of CPERAND.1 are both C then convert OPERAND.2 to
a Dbase-relative address. Append the type bits designating a
string array pointer to the left of this base-relative address
and doad it onto the top of the string stack.
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LARGE LIJERAL

AR RA KX

* LIT »

(A2 R R R R

FORMAT: f=== 8 =ec=cj=e= 40 ===

L2 SR A R LR SRS R R X

* 01000000 « *

AABEARAEREREAARARETAEOAEE K

OPCODE OPERAND

OPERAND $3= 40 BIT LITERAL {1 SIGN? 9 EXPONENT;
30 FRACTION BITS)
CuTt: NUMBER STACK TOP ::3= NUMERIC REAL VALLE
CPERATIONS

Use the operand tc create a numeric real vslue and doad it to the
top of the number stacke.
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LOAD NUMERIC SCALAR

AARBRA R

* NS =

KR AARAR

FORMAT: == 2 <=j=*= 3 o=={=== 5 0R 9 ===}
AR AT RN AR R R AR AR AR N A AN AAANRNRANE RN
« 10 * * *
AR KR AR AR SR AN RN AR AR AR EAARANARRR RS

CPCODE OPERAND.1 OPERAND.2

GPERANB.! i OPERAND. 2 f TYPE OF LCAC
--------- ’----------------‘_Q--q-c---'---Q---'--—--‘,Q-‘-'-----‘--
000 § 9-bit cata table address { Address
001 § 5-bit cata table address I Address
010 i S5=bit internal numeric local address i Address
011 {1 S-bit internal numeric parameter acddress | Address
100 § 9-bit data table address i Yalue
101 i 5-bit data table address 1 Yalue
110 § S=bit internal numeric local address f Value
111 { 5=pbit internal numeric parameter address | VYalue
guT: NUMBER STACK TOP ::= DATA TABLE ADDRESS
1 INTERNAL NUMERIC LOCAL ADODRESS
§ INTERNAL NUMERIC PARAMETER ACCRESS
1 NUMERIC REAL VALUE
OPERATION:

Load an address or value to the top of the number stack.



w

BURRCUGHS CORPORATIGN
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

LOAD SEQUENCE NUMBER

FCRMAT: stsxanntssansn

* 01100111 «

BEAENEEANRRE

gPCODE
CPERATIONS

Load the 1ast stored seguence nuaber
stack as a numeric integer value.
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XXRNAR &

* LSN »

AERARAR

to the top of the nuwmber
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LOAD SIRINE SCALAR

kR Rk X

* LSS »

AR ARRA N

FORMAT: == 5 ==j=ec= § ====f=== 5 QR 9 ===|

AEAEARRRARRR KRR AR RE RN AR AR ETEDTS

* 0011 = * *

L2 22 SRR RS2 RSS2 sR 222 R2RZE R 2

gPCODE CPERAND.1 OPERAND.?2

i CPERAND.1 1 OPERAND.2 i TYPE OF LCAL

---------—i---------on----n--m--------c--o---- ’ censeocccececceerece e

0000

Data table address Base-relative accress

0001 } Data tabie address ! Base-relative address
0010 1 Internal string parameter address | Base-relative address
0011 i Internal string focal address i Base-relative adagress
0100 ! External string parameter address | Base-relative address
0101 § External string local address | Base-relative address
‘ 1000 i Data table address i String descriptor

1001 1 Data table address { String descriptor
1010 i Internal string parameter address ! String descriptor
1011 i Internal string local address { String descriptor
1100 i External string parameter address | String descriptor
1101 i External string 1local address { String descriptor

: CUT: STRING STACK TOP s:3= BASE-RELATIVE ADDRESS

: , § STRING DESCRIPICOR

CPERATION:

Load the base~-relative address of a string descriptor or the
string descriptor tc the top of the string stacke.
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LOAD STRING LENGIH

(22 ERR &R

* SLEN =

AR REAR A

FORMAT: (=== 8 ====}
ERARAANRKAAR
* 01011011 =
LA S22 R2ZE
OPCODE
iN: STRING STACK TOP 3= STRING DESCRIPYOR
guT: NUMBER STACK TOP 2:3:= NUMERIC REAL VALUE
THE STRING DESCRIPTOR IS REMOVED FROM THE TCOP OF THE
STRING STACK
CPERATIONS
Extract the string length from the string descriptor on the top

of the string stack and toad it as a positive numeric real value
onto the top of the number stack.
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LOAD ZERQ

LA AR ERE R

* ZERGC =

AXARAAKR

FORMAT: (=== 8 ====]

ARAARRENRRRY

* 01101001 «»

LA E 2 A 2R 222X ]

OPCODE

CPERATION:

Load a numeric real value c¢f zerc to the tep of the number stack.
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GRANCH CONOITIUNAL

AXAARKAR

* BXXX =

(SRR KRB

L E S A2 RS RIS RS R AR RRRERRRLRRRRRREERRRRRT S

*+ 01101011 = * * *
AREREEERRARARARANNR AR RRNRARN R AR RARNRAARNEARARARARAN AN
QPCODE OPERAND.1  OPERAND.2 OPERAND. 3

OPERAND.1 22= BRANCH.MASK
OPERAND.2 ::= DISPLACEMENT.FLAG
OPERAND.3 33= BRANCH.DISPLACEMENT

CPERATION:

Compare the BRANCH.MASK tc the current setting of the relationatl
togglese. I1f any "CNE™ bit in the BRANCH.MASK is matched by a
corresponding “ONE™ bit 1in the relational toggless select the
next instruction from the address determined by adding the
unsigned binary integer BRANCH.DISPLACEMENT to the base address
of the <current ccde segment; otherwise terminate the
instructione.

The following table gives the binary values of the BRANCH.MASK
required to implement the given branch type.

BGTR = 001 = GREATER THAN
BLSS = 010 = LESS THAN
BNEQ = 011 = NOT EQUAL
BEGL = 10C = EQUAL
BGEQR = 101 = GREATER THAN OR EQUAL
BLEQ = 11C = LESS THAN OR EQUAL
1f DISPLACEMENT.FLAG = i» then the iength of the

BRANCH.DISPLACEMENT value is 18 bitss ctherwise, it is 12 bits
{onge.
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parameter registers (ENPR and ESPR) point to the parameters of
the routine where the function is defined.

When executing the return statements the fields in the RCW
containing the previous contents of the parameter registers .are
stored in the parameter registers. In this wayr, the operating
environment is restored to its condition prior to the last call.

The format of the return control word is as foillows:

AR AR A AR AR AR AR RN RN AR AR R AR AR RRAARNR AR R AR RARRAR AR RN RARAREAT R AR

* 1111 = RCW.T » RTNLADDR =« P.RCR = P.NPR « P.SPR * 0...0 =

L2 22222222 SRR R 2RSS RERLEE 2Rt RRRERRREERRRRE 2222 S ]

RCW.T 33= 00 INTERNAL SUBROUTINE
01  INTERNAL FUNCTION
10 EXTERNAL SUBROUTINE
11 EXTERNAL FUNCTION

RTN.ADOR ::= 7 BIT SEGMENT DICTIONARY ENTRY NUMBER
¢ 18 BIT DISPLACEMENT FROM BEGINNING OF SEGNENT
P.RCR  22= THE CONTENTS OF THE RETURN CONTROL REGISTER ASSOCIATED
WITH THE PREVIOUS CALL
P.NPR 2= IF THE CALL IS TO AN INTERNAL SUBROUTINE THEN P.NPR IS
NOT USED.

IF THE CALL IS T0O AN INTERNAL FUNCTION THEN P.NFR
CONTAINS THE CONTENTS OF THE INTERNAL NUMERIC
PARAMETER REGISTER (ENPR) ASSOCIATED WITH THE
PREVIOUS CALL.

If THE CALL IS 70 AN EXTERNAL SUBROUTINE OR FUNCTICN
THEN P.NPR CONTAINS THE CONTENTS OF THE EXTERNAL
STRING PARAMETER REGISTER (ESPR) ASSOCIATED WITH
THE PREVIOUS CALL.

P.SPR 32= IF THE CALL IS TO AN INTERNAL SUBROUTINE THEN PL.SFR IS
NCT USED. :
IF THE CALL IS TO AN INTERNAL FUNCTION THEN P.SFR

CONTAINS THE CONTENTS OF THE INTERNAL STRING
PARAMETER REGISTER C(INSPR) ASSOCIATED MITH THE
PREVICUS CALL. ’

~ IF THE CALL IS 70 AN EXTERNAL SUBROUTINE OR FUNCTICN
THEN P.SPR CONTAINS THE CONTENTS CF THE EXTERNAL
STRING PARAMETER REGISTER (ESFR) ASSOCIATED WITH
THE PREVIOUS CALL. '
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COMPARE INQ SIRINGS

RETBRARRA

*« CMPS =

AR RAAE N

FORMAT: sanaeannssnans
= 01011111 =

EREARAEN TR KR

QPCODE

IN: STRING STACK TQP

: TRING DESCRIPTOR
STRING STACK TOP~-1 =

S
STRING DESCRIPTOR

guT: BOTH STRING DESCRIPTORS ARE REMOVED FROM THE TOP OF THE
STRING STACK

CPERATION:

Cocmpare two strings» as described by the tuo string descrigtors
cn the top of the string stacks to each other until they compare
unequal or until cne of the strings is finished.

If they compare unequals then the relaticnal toggles are set to
indicate whether the second string is less than or greater than
the first string.

1f they compare eqgual until one of the strings is finisheds then
the relational toggles are set to ™"LESS THAAN" if the second
string is shorter: to "GREATER THAN™ if the second string is
longer; or to "EQUAL™ if the twe strings have equal length.
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COMMUNICATE

ARERRERAA N

* COMM «
I EZ B EEE R

FORMAT: seasaaxansans

* 01010001 =

RAXKRARERARS

0PCODE

CPERATICN:

Load the %8 bit RS.COMMUNICATE.MSG.PRT area of the RS.NUCLEUS
with an SDL~-type data descriptor indicating a length of 120 bits
and containing the absolute address of the data table. This
first 120 bits of the data-table is reserved for use as a
communicate message area.

The format of this SDL-type data descriptor is as follows:

'---- 8 -"-'--uoo 16 -—---,-.n--,n 2“ c---—--'
RERERAE RN AR RN AN EAAN RN ARARRA AR ANRANRANRR AR RARRAEN
= TYPE * LENGTH * ABSOLLUTE ADDRESS =
* 0100 0000 * 00..011110C0 » OF DATA-TABLE *

RARRRRAR AR RN RARAR AR AARARAANRRRNARCARARARNR A AAS AR AARS

Store the status of the M-machine in the appropriate parts of
this program®s RS.NUCLEUS.

Instate the progras (GISMO) whose RS.NUCLEUS address is given in
the RS.COMMUNICATELLR field of this program®s RS.NUCLEUS.
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£0R

EEARARR
* FCR »

*EANAA R

FORMAT: !--— 8 ----,-a-- B ‘---'c-- 12 -u;‘--- 12 --—’-n- 18 —o-i
BRERAEARRRAR AR AR ARRNANRRRE R AR R AR R RAANRNAANRRAAN A AREARRRR N

* 01001011 ~ Q1001100 + . * * *

AREAARERR KRR AR RARRARRAAN A RANARRRAAAERARRARNAANANRRAARS AR AR RER

gPCODE OPCODE(NEXY) OPERAND.1 OPERAND.2 OPERAND.3

OPERAND. 1 $3= LCOOP INDEX ADDRESS
OPERAND.Z 23= LOOP PARAMETER ADDRESS
OPERAND.3 $2= LOOP ENDING ADDRESS

"LOOP INDEX ADDRESS
LOOP PARAMETERS ADDRESS
LOOP ENDING ADDRESS

BASE-RELATIVE ADDRESS
BASE~RELATIVE ADDRESS
CODE LOCATYION

s o
cs 20 o8
#oun

[ 1]

IN: NUMBER STACK TOP
NUMBER STACK TOP~-1
NUMBER STACK TOP-2

STEP.SIZE
ENDING INDEX VALUE
BEGINNING INDEX VALUE

[T 1]
ce 80 se
[ LI 1]

cuT: ALL THREE ITEMS ARE REMOVED FROM THE TOP CF THE NUMBER
STACK.
OPERATION:

Store the STEP.SIZE and then the ENDING.INDEX.VALUE into the data
tabile at the 1ocaticn specified by the LOOP.PARAMETERS.ADDRESS.

Store the BEGINNING.INDEX.VALUE in the dats table at the locaticon

specified by  the LOOP.INDEX.ADDRESS. Compare the
BEGINNING. INDEX-VALUE with the ENDING.INDEX.VALUE. :

The 4doop is satisfied 1if» for a positive STEP.SIZE, the
BEGINNING. INDEX.VYALUE is greater than the ENDING.INDEX.VALUE; or
for a negative STEP.SIZE» the BEGINNING.INDEX.VALUE is dess than
the ENDING. INDEX.VALUE.

If the Llcop is not satisfieds the instruction following the "FCR"
instruction is ther selected. [f the loop is satisfieds the next
instruction is selected from the code location specified by the
LOOCP.ENDING.ADDRESS. ’
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CASE
LA R R E D]
* ON «
ARk AhE X
ARNARRARRARARRRARNRRRARARANAANRNANRRN R A REARKARRNR R KK
* 0100010C = * ¥eoosok *
HEERANRRARARRANARNAKANRARANRRN R AN AR AR ARRARNAAR
CPCCDE OPERAND.1 OPERAND.2 OPERAND.N
OPERAND.1 $3= NUMBER.OF.ADDRESSES
OPERAND.?2 $3= BRANCH.CISPLACENMENT.ONE

OPERAND.N BRANCH.DISPLACEMENT.N

o
o
]

6 BIT BINARY INTEGER

NUMBER.OF.ADDRESSES :
: 18 BIT BINARY INTEGER

BRANCH.OISPLACEMENT. X

INs NUMBER STACK TOP $3= NUMERIC REAL VALUE
QuT: THE NUMERIC REAL ¥YALUE IS REMOVED FROM THE NUMBER STACK.
CPERATION:

Select the next instruction from the 1ccation determined by
adding the branch cisplacesment tc the base address of the current
cocde segment.

The particular BRANCH.DISPLACEMENT to be used is determined Gty
the rounded ard truncated value of the numeric real value found
on the top of the number stacks i.€os STACK TOP 23= TRCLSTACK.TCP
+ 0.5)a

If this wvalue is 1less than cne or grester than CPERAND.1, a
runtime error is generated.
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EXIRACY A JIRING

AERRRRAR

* EXTS =

ARRKARAR R

FORMAT: seeasasannnn

* 01011001 =

A S22 R 2R & 8 X

OPCCODE

IN: STRING STACK TOP

.
o
"

STRING NON-SELF-RELATIVE
DESCRIPTGCR

BEGINNING CHARACTER FCOSITIGN
ENDING CHARACTER PCSITICA

NUMBER STACK TOP
NUMBER STACK T0OP~-1

0 o0
o
o

(1]

BEGINNING CHARACTER POSITION
ENDING CHARACTER POSITION

NUMERIC REAL VALUE
NUMERIC REAL VALUE

oy
s oo
[ L]

; cuT: STRING STACK TOP t2= STRING NON=SELF-RELATIVE
‘ DESCRIPTOR |
] THE NUMBER STACK IS RETURNED TO ITS CONDITICN PRICR TC
THIS S-CP.
OPERATION:

: Convert the string descriptor on the top of the string stack tc 3
; sub~string of itselfs as indicated by the beginning and ending
character position values found on the top of the number stack.

If either the beginning character position value initiatly
indicates a character positiocn preceding the first character in
the idinput string, cr the ending character position value
initially dincicates a character position following ¢the last
character in the input strings it is first adjusted to point just
inside the stringe. 1f» after any necessary adjustmentss they
overiaps then the top ¢f the string stack is converted to a nuld
string descriptore.
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MAKE A SIRING QESCRIPIQR

LA E R XS R R

* MSLS =

AANRAAARR K

FORMAT: sasatarnnasnn

* 01011Q1C =

AR RARREARAN

g OPCODE

ARRAY ADDRESS
OFFSET
STRING LENGTH

IN: NUMBER STACK TQ0°P
NUMBER STACK TOP-1
NUMBER STACK T0P=2

s 0% a8
% oo o
i unn

ARRAY ADDRESS
OFFSET

STRING LENGTH

NUMERIC VIRTUAL ADDRESS
NUMERIC REAL VALUE
NUMERIC REAL VALUE

o ss e
e oo o0
wonu

@ OPERATION:

|
| ] ' . L
| This S~-op was designed to be used when compiling an intrinsic.
1 Cne of its uses is toc convert the buffer area <(an array) to a
‘ string descriptor.

Convert the array addresss the cffset and the string length to a
string descriptor which is left on the top of the string stacke.
Remove the three items from the top of the number stack.

e
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MOVE SIBING CHABACIERS

kR ARASN &

* MYSC =

ARk ARARR

FORMAT: 1222322222

* 01011101 »

REAARANEERRE N

0PCOOE
IN: STRING STACK TOP 3= DESTINATION
STRING STACK YOP=1 3:= SOURCE
NUMBER STACK TOP ss=

OFFSET

DESTINATION 22= STRING NON-SELF-RELATIVE DESCRIPTCHR
SCURCE 2= STRING NON-SELF-RELATIVE DESCRIPTCR
OFFSET $3= NUMERIC REAL YALUE WHICH IS THE

CHARACTER CFFSET INTC THE DESTINATION
‘ ‘ , FIELD WHERE THE FIRST SOURCE CHARACTER
IS TO BE MOVED.

guTs: THE TWO DESCRIPTORS ARE REMOVED FROM THME TOP OF THE
STRING STACK. THE NUMBER STACK CONTAINS THE UPDATED
OFFSET» EQUAL TO THE INPUY OFFSEY PLUS THE NUNMBER OF
CHARACTERS MOVED.

OPERATION:

Move the <characters from the source string to the area of the
c¢estination string.
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RERRXAR &
* SCAN =

(2 S EERER]

FDR"AT: ‘--- 8 ‘-.“--- 2 ---‘

\ 2 X2 RS2SR RSS2

* 01100110 =

*

(222X EEREREAREAERERER 2]

gPCOCE OPERAND

CPERATION:

The source statement which causes creation of this S-op 1locks

{ike this:

80 88 oo o8

Ll
00 e o8 80
oo ou

(=]
w»
o

-

[
ee 86
o8 08 22

AS» I» FWDs EQ» DS» RS» J)

STRING TC BE SCANNED

CHARACTER POSITION AT WHICH TC BEGIN
FORWARD OR REVERSE

ECL OR NEQ
CHARACTER FOR WHICH 7O SCAN

IF DS FOUND THEN DS ELSE *=»

IF DS FOUND THEN CHARACTER POSITION OF DS ELSE ©

The stacks 2oock like this prior to execution of the S-op:

STRING STYACK

After execution:
YOP 23= Ds QR =™

CPERAND (FIRST BIT) =3
(SECOND BIT) =3

NUMBER STACK

TP ::=1

TOP ::= CHAR PCSIVICN OF D%

RWARD? O REVERSE
3 0 NEQ :
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IRACE AND SAYE SEQUENCE NUMBER

EAXRRKRRA
* TSSN =

IR Z R SR B

FORMAT: jome f =ocwajess |7 e==}

BERARABERRAANRARNENARN AR AR N

« 01101111 = *

REFRER AN ARARRAAN AR AR AN L

OPCODE CPERAND
OPERATION:

Save the sequence number stored in the 17 tit operand in static
memory word 27. Set up for a call to the ERR intrinsic with a
parameter of 52 which tells ERR to print the sequence nusber and
continue.
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INDEX
ADC  5-1
ADDRESS DECODING  3-1
ALAC  5-15

ARITHMETIC OPERATIONS 4=1

ARRAY ADDRESS OECOODING I-1

ARRAY LOAD ADDRESS FOR COMMUNICATE S=15
BRANCH AND COMPARE QPERATIONS 5=36
ERANCH CONDITIONAL 5-137

ERANCH OPERATIONS 4-3

BRANCH UNCONDITICNAL 5-38

BUN 5=36

BXXX 5-37
CALL 5=38
CASE 5«47
CMPS S=41
CMPX 5«44
CMSL 5«42
COMNM 5=43

COMMUNICATE 5-43

CCMPARE NUMERIC ANC BRANCH CONDITIONAL
COMPARE STRING LIVERAL 5=42

COMPARE THO STRINGS 5=41

COMPLEMENT SIGN 5-3

CONY 5=2
CCNVERT TO DECIMAL 5=2
CSGN 5-3
DBUG 5=48

DEBUG 5-48
DEFINITION OF TERMS 2-1

oIV 5=1
DIVIDE 5=1
EXCH 5~8

EXCHANGE 5-8
EXTRACT A STRING 5=49

EXTS 5=49
FIX S=4&
FLGAT 55
FLY 5=5
FOR 5-45

FORMATS 2=1

GENERAL OESCRIPTYION 1-1
HARDWARE MCONITOR 5=50
HMON 5=50 :
INSTRUCTION SET 4=1
LARGE LITERAL 5=25

LDB 5=16

LDCR 5=-18

LENA 5=19

IX-1
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ROUND AND TRUNCATE 57
FTRN 5=40

RUN STRUCTURE NUCLEUS 1
S=INSTRUCTION FCRNMAT Z=
S=CPERATIONS 5-1

SAVE SEQUENCE NUMBER
SCALAR VARIABLES 3=2
SCAN 5=55

SCAN STRING 5=55

SET SIGN POSITIVE 5=6
SLEN 5-33
SLIT 5=34
SMALL LITERAL
SSN 5=56
STACK FORMAY 2=3
STACK OPERATIONS
S78 5-11
STN 5=12
STNX 5=13
STORE 8ITS

S=34

4=1, 5-8

5-11
5=-12

STORE NUMERIC SPECIAL

STCRE OPERATIONS =1, 5-11

STORE STRING 5=14

STRING STACK 2=7

- SuB 5-1

SUBTRACT 5-1

TRACE AND SAVE SEQUENCE NUMBER
TSSN 5=57

ZERQ 5=35

5=57

IX=3
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