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CO~PANY CONflOENTIAl 
81800181700 BASIC S•LANGUAGE 
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GENEfiAL OESCRIPTIO~ •••• • •••••• • • • • • 
RELATED OOCUHENTATtON 

• • • •• 

MEMORY LAYOUT ••••••••••••••• • • • • • • 
RUN STRUCTURE NUCLEUS 

fORHATS •••••••••• • • • • • • • • • • • • • • • • • 
DEFINITION Of TERMS 
STACK FORMAT ••••••••••••• • •••• • • • 

NUMBER STACK 
STRING STACK •••••••••••••••• • • • 

S·INSTRUCTION FORMAT 
ADDRESS DECODING •• • •• • •••• • • • •• • • • • • • • 

ARRAY ADDRESS DECODING 
SCALAR VARIABLES •••••••• • • • • • • • • • • • • 

INSTRUCTION SET 
ARITHMETIC OPE~ATIOHS ••••••••••••• • • • • 
STACK OPERATIONS 
STORE· OPERATIONS •••••• ·• •••••• • • • • • • • 
LOAD OPERATIONS 
BRANCH OPERATIONS ••••• • •••••••••• • • • 
MISCELLANEOUS OPERATIONS 

S•OPERATIONS ••• • •• • • • • • • • • • • • • • • • • • • 
ARITHMETIC OPERATIONS 

ADD • • • • • • • • • • • • • • • • • • • • • • • 
SUBTRACT 
MULTIPLY 
OIYIOE 

• • • • • • • • • • • • • • • • • • • • • 

CONVERT TO DECIMAL •• ~ ••••••••• • • • • 
COMPLEMENT SIGN 
FIX •••••••••••••••••• • ••••• 
FLOAT 
SET SIGN POSITIVE 
ROUND AND TRUNCATE 

• • • • • • • • • • • • • • • • 

STACK OPERATIONS •••••••••••••• • •• • • • 
EXCMANGE 
PUSH NUMERIC ZEROS ••••••••• • • • • • • • 
PUS~ NULL STRINGS 

STORE OPERATICNS ••••••••••••••••••• 
STORE BITS 
STORE NUMERIC • • • • • • • • • • • • • • • • • • 
STORE NUMERIC SPECIAL 
STORE STRING ••••••••••••••••••• 

lOAD OPERATIONS 
ARRAY LO•D ADDRESS FOR COMMUNICATE ••• • • • • • 
LOAD BITS 
LC~D STRING CONSTANT • • • • • • • • • • • ••• 
LOAD COMMUNICATE REPLY 
LOAD EXTERNAL NUMERIC ARRAY ••••••• • ••• 
LOAD EXTERNAL STRING ARRAY 

1-1 
1-1 
1-2 
1-s 
z-1 
2-1 
2-3 
2•3 
2-1 
2-9 
3-1 
3•1 
3-2 
4-1 
4•1 
4•1 
4•1 
4-2 
4-3 
4-4 
s-1 
5-1 
s-1 
s-1 
5•1 
5-1 
5•2 
5-3 
5•4 
s-s 
5•6 
5•7 
5-6 
5•8 
5-9 

s-10 
s-11 
5•11 
s-12 
5-13 
5•14 
s-1s 
5-15 
5-16 
s-11 
s-1e 
5•19 
s-21 
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COMPANY CONf I DENT !Al 
Bl800/917CO 8ASIC S·lANGUAGE 

F. S. 2210 0135 <D> 

After a brief description of aemory manageaent for BASIC 
S•tanguage prcgra9S• this ~roduct specification describes the 
operators generated by the 81800/81700 BASIC Compiler. Operators 
are classified by type and indexed by their mnemonic 
abbf'evi at ions. 

Name h"u11ber 

---·--- ----·-
BASIC Co•piler P. s. ~212 5280 
Burroughs Corporate Standard for BASIC 
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BURROUGHS CGRPORATION 
COMPUTER SYSTEKS GROUP 
SANTA BARBARA PLANT 

BASE• • • -~--------~--·-·-·-·---

STATIC MEMORY 

<NOT O~ERLAYA8LE> 

CCMPANY CONFIDENTIAL 
81800/81700 BASIC S•LA"GUAGE 

P. s. 2210 0135 <O> 

- - - - - ~ - --

NUMBER STACK 
I 

• I 
STRING STACK 

···--·---------------·· ~ - • - • • • • • "AY BE EXTE~CEC 

VIRTUAL MEMORY 

<OVERLAYA8lE > 

ARRAY SPACE 
STRING SPACE 

WITH "S" CARD 
AT COMPILE TH~E 

LIMIT• - 1--------------------·-·t· • • - • • • • • EXTENOABLE AT BOJ. 
I I 
I ~UN STRUCTURE NUCLEUS I 
I - I 

1-----------------------t 
1------~--~-------------1 
t 

• I 

figure 1.1 

S•CODE ' I 
• 

BASIC Object Program Me•ory Layout 
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VIRTUAL M £ M 0 R Y 

1--------~~----~-----~-----------------------------------~-~-----~--1 I PAGE SIZE PAGE CONTENTS DESCRIPTION , ____________ -------~----------------- ----------------------------
I 64•48 Bits 
I 64•48 Bits 

' I 
I 64•48 Bits 
I 512•8 8it s 
I 512•8 Bits 
I 
I 512•8 Bits 
I 

Nuee~ic array space 
String a~ray space 

Fite paraaeter tables 
Data state•ent elements 
String constants 

String space 

Nu•eric values. 
String descriptors which 

point into the string 
space. 

Internal file tables. 
Data fro• data stateaents. 
String ~onstants fro• 

source. 
Space for generation of 

new strings. 

1----------------~--~~-~---~--·----~------------------------~-------
Figure 1.3 Virtual Me•ory layout Ordered According to the 

Data Dictionary Entries 

The RS.NUCLEUS is located iaaediatety above the data defined by 
the prograa•s lisit register. The RS.NUCLEUS contains 
infor•ation necessary fer the MCP and the interpreter to execute 
the progra•• Consult current HCP docu•entation for further 
inf or mat ion. 

The following 24 bit para•eters are included in the RS.NUCLEUS. 
These paraaeters* in the order giveri. are placed in the 
scratchpad disk segaent of the object program ty the co11piler ano 
are aaintained in the RS.M.HACMINE area of the RS.NUCLEUS by the 
BASIC interpreter ~hich updates them whenever control is 
transferred to the MCP. 

ease·relative bit address .of the start of the nu•ber stack. 

One plus the length of the rewaining stac~ s~ace <in bits>. 

Base·r•lative bit~ address cf the start of the string stack. 
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The following is a description of ·data ite•s and definition of 
terms which will be used throughout this manual. A list of ter•s 
used to describe ite•s found in memory is ~iven below. 

Static 11e11ory 
Oata table 

Numeric variables 
String variables 
Nu•eric array descri~tors 
String array descriptors 

St; a ck 
Number stack 

Nuaeric r~al value 
Nuaeric integer value 
Nuseric base-relative address 
Nu•eric virtual address 
Nuaeric array pointer 
Nu•eric array descriptor 
Return co"trol word 

String stack 
String non•self·relative descriptor 
String self•relative descriptor 
String b~se-relative address 
String virtual address 
St~ing array pointer 
String array descriptor 

Virtual •e•ory 
Nuseric array elements 
String array eleaents 
file paraceter tables 
Data statement character strings and string constants 
Free string space 

Base-relative address ::z 

Virtual address ::= 

Page ::= 

Displacement ::= 

Bit disptace•ent fro• absolute bit 
address contained in base register 

Page displacement 

Data dictionary entr' nu•ber 

Word displacement from beginning of data 



- .~ii itb"#W-

2-3 

BURROUGHS CO~POfiATlO~ 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CONFIDENTIAL 
81800191700 BASIC S•lANGUAGE 

P. S. 2210 0135 <D> 

Internal string parameter address bit <OS> 
% Word 'displacement above the base• 
% relative address contained in the 
% internal string parameter register. 

Internal string local address bit <OS> 

~!A.&11 £.UfHJAI 

% Word displace•ent below the base
,% relative address contained in the 
% internal string pirameter register. 

The number stack is co•posed of two parts: 

two 48 bit registers .. <catted 'A.REG and a.REG in the interpreter> 

ihe nusber stac~ portion of static me•ory 

If the A register is net eepty, it is considered the top of the 
stack. If the A register is espty and the B register is not 
empty~ the e register is considered the top of the stack. If 
they are beth empty. the top of the stack is in static memory 

The string stack is cosposed of two parts: 

one 48 bit register <called STRING.TOP in the interpreter> 

the string stack portio~ of static meacry 

The two stacks reside in static memory and grow toward each 
other. The length of these two stacks is a prograt11 parameter 
determined at ru~tise. 

The following items could be on the nu•ber stack. 
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P. S. 2210 0135 <D> 

1--4---1-2-1-----18-----1-----24-----1 

--------------------------------------I 0011 I I I t 

------~-------~-----------------------TYPE ADDRESS 

02 TYPE 
02 f lllER 
02 ADDRESS 

0 3 PAGE 
03 DISP 

02 f ILLER 

BIT<Oltl 
BIT<OZ> 
BITU8> 
BIT<t2> 
BIT<06> 
BIT<24> 

01 NUMERIC ARRAY POINTER 

% 3 

% VIRTUAL ADDRESS 
% DATA DICTIONARY ENTRY NU"8ER 
% WORD DISPLACEMENT FROM BEGINNING CF PAGE 

-----~~------------------------~------I 0100 I I I I 

------~----------------~--~-----------TYPE ACORESS 

02 TYPE 
02 FILLER 
02 ADDRESS 
02 f ILLER 

BIT<04> 
BIT<C2> 
BIT<18> 
81T(24) 

% ,. 
% 
% BASE-RELATIVE ADDRESS 

01 NUMERIC ARRAY DESCRIPTOR 

1--4---1-2-1---1e---1-1-1---1e---•---1e---1---1e---1---11--·1 

--·----------------------------------------------------------I 0101 I ' ' I • I I I 

~------------------------------------------------------------TYPE 

02 TYPE 
02 FILLER 
02 cco 
oz M 
02 CRO 
oz ADDRESS 

03 PAGE 
03 DISP 

02 HSV 

CCD M 

BIT<Oltl 
BIT<02> 
B Il<l8) 
BIT<Ot> 
B IT<18l 
8Il(18) 
Bll<12> 
BIT<06>. 
SIT<18> 

CRD ADDRESS HSY 

% 5 

J CURRENT COlUfllN DI MENSifJN 
% NOT A MATRIX SWITCH 
J CURRENT ROW DIMENSION 
% VIRT~AL ADDRESS 

<FOR A<z,.51::=6> 
CfOR A(z,.51::=0> 
Cf OR A< 2,. 5 >: := 3 > 

% DATA DICTIONARY ENTRY NUMBER 
% WORD DISPLACEMENT FROM BEGINNING or PAGE 
% MAXIMUM SU8SCRIPT VALUE <FOR A(2,.5)::=18l 
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~I.Jll.tHi }lill 

The following items could be on the string stack. 

01 STRIMG NON-SELF-RELATIVE DESCRIPTOR 

1·-4-.-·1-·lt-·• l-.----16••••1•3-1-----21-·-- ••I 

---~~----~-------------~---~-----------------~ I 1000 I I ' t ' ----..--------------~--~----~-------------~-----TYPE STA.LEN ADORE SS 

02 TYPE 
02 FllLER 
02 STR.lEN 
OZ f IllER 
02 AOORESS 

03 P~GE 
03 DISP 

e IT<04 > 
BIT<04> 
811(16) 
BIT<03> 
e n<21 > 
BIT<12> 
81T(09) 

% 8 

% STRING lENGT~ IN CHARACTERS 

% VIRTUAL ADDRESS 
% CATA DICTIONARY ENTRY NUMBER 
% CHARACTER DISPLACEMENT FROM 8EGIN~l~G 
% OF PAGE. 

01 STRING SElf·~ElATIVE DESCRIPTOR 

1--4---1--4---1---8---1------32-------1 

---------------------------------------I 1001 I 0001 t • • 
-------~--------------------~--------~-TYPE TYPE.2 CHAR 

% 9 
% 1 

02 TYPE 
02 TYPE.2 
02 CHAR 
02 FILLER 

BIT<O'> 
8IT<01t> 
BIT<08> 
BJT(32> 

% TffE DESCRIBED SELF-RELATIVE ST~ING 

01 STRING BASE·RElAlIVE ADDRESS 

------------------------------------------I 1010 I I I I 

----------------~---------~~--------------TYPE ADDRESS 

02 TYPE 81TC04 > % 10 
02 FILLER 811<02> 
02 ADDRESS 8ll(l8) % B ASE•RELATI VE AO DRESS 
02 f ILLER B It( 24 > 



-'i+-

j 

I 

t• 
~ 

I 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA 6AR8ARA PLANT 

CCMPANY CONFIDENTIAL 
81800181700 BASIC S·LANGUAGE 

P. S. 2210 0135 <O> 

Each BASIC S·instruction consists of a variable length s-operator 
followed by a variable number cf a~guments. 

s-operators are 2~ S or a bits in length with the most frequently 
used S•operators Ccfl a static basis> being coded with the 
smallest nu•ber cf bits. The length of the operator is 
determined by the ~~erator itself as follows: 

________ .. 
I • • 10 ' • to I 
I 11 I 
I I ----- ... --

2 BIT 
OPERATOR 

.................... 
t • I 00000 • • to • I CC111 ' I I ............ -..... -

5 BIT 
OPERATOR 

--------------t I 
t 01000000 I 
I to a 
t C1111111 I 
I I 

... -------------8 B!T 
OPERATOR 

Each argument ca~ consists of a variable number of bits. The 
format and interpretation of these argu•ents are described in 
detail with the description cf the individual operators. 
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Arrays may be ref ere need by address. value or by a pointer to an 
array descriptor. If the referencing is by address or value. the 
folto~ing is true: 

IN: When referencing a global array• the af'guaent to the opcode 
is a data table address. When refe1"enci·ng an extern at array 
the argu•ent to the opcode is a stack address. In both 
cases• this cperand address is used to ottain an absolute 
bit address pointing to the array descriptor. The top of 
the nu•ber stack contains the subscript<s> of the ele•ent of 
the array being referenced. 

OUT: The af'ray descf"iptor and the subscf'ipt<s> to the array are 
used to obtain a yfrtual address. If the arf'ay is being 
referenced by address. this address is loaded to the top of 
the s~ack after type bits designating a virtual address are 
appended to the t ef t. If the ·array is being referenced by 
value. the actual value of the array element <a nuaeric 
value cf string descriptor> is loaded to the top of the 
appropriate stack. A fatal "INVALID SUBSCRIPT" error is 
generated if the subscript<s> are less t~an zero or greater 
than or equal to the array bounds value in the array 
descriptor. 

If the reference is by a pointer to an array descriptor. the 
following is true: 

IN: The argument to the opcode co~tains a data table address or 
a stack ad<Jress. In either case. this operand address is 
used to obtain a base-relative bit address pointing to the 
a~ray desc~iptor. 

CUT: Type bits designating an array pointer <nu11teric or string> 
are appended to the left of the a~~ay descriptor address. 
This array pointe~ is loaded to the top of the appropriate 
stack. 
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BURROUGHS Ct:lRPOtU T ION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

!.Bl!J:U!tllJ; JietB!lJi21J~ 

MNEMONIC NAME -------- ----
AOO ADO 

SUB SUBTRACT 

ft PY MULTIPLY 

DIV DIVIDE 

CSGN COMPLEMENT 

JJJll!.Uk.I.l.Qlj 

SIGN 

PS&N SET SIGN POSl TIVE 

f'lT FLOAT 

f IX FIX 

CONV CONVERT TO DECIMAL 

RAT ROUND AND TRUNCATE 

~I!~I .Qfilll.llll 

MNEMONIC NAfilE -----.- ... -- ----
EXCH EXCHANGE 

PSHN PUStl NUMERIC 2EROS 

PSHS PUSH NUlt STRINGS 

~!!lilt ill!!llm!;S 

MtcEMONIC NAME -------- -----
STNX STORE NUMERIC SPECIAL 

STB STORE, BITS 

COMPANY CONFIDENTIAL 
81800/Bl7CO BASIC S-LANGUAGE 

P. S. 2210 0135 <O> 

lil 

OPCOOE ARGUMENT ------ --·-----
00011 

01COOOC1 

01000010 

01000011 

01CO<l111 

01Cl01CCO 

01001010 

01001oc1 

OlClOOCO 

011001C1 

OPCODE ARGUMENT ------- ----------
01001111 

01010011 6 BIT OPERA NC 

c11occ10 6 BIT OPERA NO 

OPCODE ARGU"ENT ---·-- --------
01coc1c1 1 8JT OPERA NO 

01001110 
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llT 

Z~RO 

ClNE 

SLEN 

Al AC 

MNEMONIC --------
FOR 

tfEXT 

ON 

BUN 

CALL 

RTRN 

ex xx 

cxxx 

COMM 

LARGE LITERAL 

tOAD ZERO 

LOAC ONE 

LOAD STRING LENGTH 

ARRAY LOAD ADDRESS 
FOR COMMUNICATE 

NAME 

FOR 

NEXT 

CASE 

BRANCH UNCONDITIONAL 

CALL 

RETURN 

BRANCfl CONDITIONAL 

COMPARE NUMERIC ANO 
BRANCH CONDITIONAL 

COMMUNICATE 

CCMPANY CONf ICE~T JAL 
81800/81700 BASIC S•LANGUAGE 

P. s. 2210 0135 <O> 

OlCOCOGO 

011010C1 

01101010 

01011011 

010111(0 

OPCODE 

01001011 

01COC1CO 

01coc1co 

00110 

ooooc 

011000C1 

01101011 

00101 

010100C1 

40 BIT OPERAND 

9 BIT OPERANC 

ARGUMENT ---.------
THE ENTIRE "NEXT• 
INSTRUCTION IS T~E 
OPCODE TO "FOR• 

12 BIT OPERAND.1 
12 BIT OPERAND.2 
16 BIT OPERAND.3 

6 SIT OPERAN0.1 
18 BIT OPERAN0.2 

• 
• 

18 81T OPERANO.tt 

1 BIT CJPERAN0.1 
12 OR 18 BIT 
OPERAN0.2 

Z BIT OPERAN0.1 
12 OR 16 BIT 
OPERAN0.2 

3 BIT OPERANO.t 
5 01T OPERAND.2 
5 BIT OPERAND.3 

1 BIT OPERANC.1 
12 OR 18 BIT 
OPERAN0.2 

1 BI J 0 PE RA ND • 1 
12 OR 18 BIT 
OPERAN0.2 
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8URROUG.ffS CCRPORAllOft 
COMPUtER SYSTEMS GROUP 
SANTA BARS-RA PLANT 

~U!Bill 

.t!JJLll?Ll 

J2lllJ2£ 

FQRMAT: *************** 

IN: 

our: 

ADD * 
sue * 
MPY * 
DIV * 

00011 * 
Cl000001 * 
01000010 * 
Ct000011 * 

*************** 
OP CO OE 

NUMBER STACK TOP 
NUMBER STACK TOP•l 

ARGUMENT.1 
ARGUMENT.2 

NUMBER STACK TOP 

RESUl l 

OPERATION: 

··-··-··-··-
··-··-··-··-
. ·-. ·-
::= 

s-1 

CCMPANY CONFIDENTIAL 
81800181700 BASIC s~LANGUAGE 

P. S. 2210 0135 <O> 

********************** 
* ADD• sue. MPY· DIV • 
********************** 

ARGUMENT.1 
ARGUMENT .2 

NUMERIC REAl VALUE 
NUMERIC REAL VALUE 

RESULT 

NllMERlC REAL VALUE 

Perfor• the indicated ~lgebraic operation with ARGUMENT.I and 
ARGUMENT.2 and replace the• with the result. In subtraction. 
ARGUMENT.I is subtracted froa ARGUMENT.2. In division• 
ARGUMENT.I is divided into ARGUMENT.2. If the exponent of the 
result ovef'ftows or undevflows. or if during division ARGUMEtH.1 
is equal to zero. a runtime error is generated. 
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BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

FORMAT: ************ 
• 01000111 * 
*******'***** 

OPCODE 

5-3 

CGMPANY CONFIDENTIAL 
81800/81700 BASIC S•LANGUAGE 

F. S. 2210 0135 <D> 

******** 
* CSG~ * .......... 

IN: NUMBER STACK TOP ::= NUMERIC REAL VALUE 

OUT: NUMBER STACK TOP ::= NUMERIC REAL VALUE 

OPERATION: 

Co•ple•ent the sign of the value on the top of the stack <i·•·• 
change a positive value to a negative value and visa versa>. 

·1 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

.EL1JAI 

FORMAT: *•********** 
* 01001010 * 
************ 

OPCODE 

IN: NU~BER STACK 

ARGUMENT 

our: NUMBER STACI( 

RESULT 

OPERATION: 

TOP 

TOP 

::= 

:::: 

··-. ·-

s-s 

CO~PANY CONFIDENTIAL 
81800181700 BASIC S•LANGUAGE 

P. S. 2210 0135 <O> 

*****'** 
* Fl T * 
***'*'**'* 

ARGUMENT 

NUMERIC INTEGER VALUE 

RESUl T 

::= NUMERIC. REAL VALUE 

Replace the arguaent with its numeric real value equivalent. 
This is handled by shifting the integer Z places to the left; 
supptying l trailing zero bits and supplying an exponent equal to 
30•Z+Z56. l eQuals the nu•ber of leading zero bits in the 
integer. If the exponent part of the argument is not equal tc 
zero. then ~esult = argument. 
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BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARSARA PLANT 

B.llllll Jl.D IJillKll£ 

fORMAT: *"********** 
• 01100101 * 
************ 

OPCODE 

Ih: NU .. BER STACK 

ARGU .. ENT 

OUT NUMBER S TACIC 

RESULT 

CPERATION: 

TOP 

TOP 

. ·-. ·-
::: 

::= 

.. ·-. ·-

5•1 

CO~PANY CONfIDENTIAl 
81800181700 BASIC S•lANGUAGE 

P. S. 2210 0135 <D> 

******* 
* RAT * 
******• 

ARGUMENT 

NUMERIC REAL VAllJE 

RESULT 

NUMERIC INTEGER VALUE 

Peplace the argueent wtt• its integer value equivalent• rounc:ec 
and truncated• using the following atgoritha: · 

If ARGUMENT < 0.5 
THEN If ARGUM~NT <= •0.5 

THEN RETURW A NUMERIC INTEGER VALUE Of MINUS INF tNITY 
ELSE RETU~N A NU"ERIC INTEGER VALUE or ZERO 

If ARGUMENT > 2••24•1 
THEN RETURN A NU"ERIC INTEGER VALUE Of PLUS INFINITY 
ElSE RETURN A fIX<INT<STAC~.TOP + 0.5>> 



ie 
BURRC:lUGHS CORPOIU T ION 
COMPUTtR -SYSTEMS GRnUP 
SANTA BARBAffA PLANT 

FORMAT: t••• 8 ••••I·--- 6 ··-·I 
•**************·********* 
* 01010011 * * 
************************ 

OPCODE 011ERANO 

5-9 

COMPANY CONFIOEHTIAL 
81800181700 BASIC S•LANGUAGE 

P. s. 2210 0135 <D> 

******** 
* PStiN * 
******** 

OUT: NUMBER STAC~ TOP ····- NUMERIC VALUE Of ZERO 

NUMBER STACM TOP•t :i= NUMERIC VALUE OF ZERO 
• . . 
• • 

CPERATIOtU 

Push all eccupiecl hard11are number stack registers to •e•o.ry. 
Then push as •any nuae1"ic value zef"os onto the top of the •••of'y 
po~tion of the nu•ber stack as af"e indicated by the value of the 

·operand. 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLAN1 

FORMAT: ·--- 8 --·-I 
************ 
* 01°001110 * 
************ 

OPCODE 

IN: NUMBER STAC~ 
HUMBER ST-CK 
NUMBER STACK 
NUMBER STACI< 

ADDRESS 

OFFSET 
LENGTH 
DATA 

TOP ::= 
TOP•i . ··-··-
TOP-2 ··-··-TOP·! . ·-. ·-

··-··-
::: 
··-··-::= 

s-11 

COMPA~Y CONFIDENTIAL 
818001B17CO BASIC S-lANGUAGE 

P. S. 2210 0135 CO> 

ADORE SS 
OFFSET 
LENGTH 
DATA 

NUMERIC VIRTUAL ADDRESS 

••••••• 
• ST8 * 
******* 

• NUMERIC BASE·RElATIVE ADDRESS 
NUMERIC REAL VALUE 
NUMERIC REAL VALUE lEQ 48 
BIT STRING 

OUT: All FOUR ITEMS ARE REMOVED FROM T~E STACK 

OPERATION: 

Store a field of the bits found in DATA into the given ADDRESS. 
The OFFSET is inteserized 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 length of the bit string. 
If LENGTH is less than the length of data• the right•ost bits of 
DATA are stored. 



BURROUGHS CORPOfUTION 
CQMPUTER SYSTEMS GROUP 
SANTA BARBARA Pl-NT 

FORMAT: I·-- 8 ·-··I--· 1 ---1 
********************** 
* 01000101 * * 
********************** 

OPCODE OPERA NO 

It;: IF THE OPERAND = 1 
THEN NUMBER STACK TOP 

NUMBER STACt< TOP•l 
If THE OPERAHO = C 

THEN NUMBER STACK TOP 
NUMBER STACI< TOP•l 

OESTINATION ADDRESS 

SCUfiCE VALUE 

cur: REMOVE NUMBER STACK TOP 
If THE OPERAND = 1 

5-13 

CCMPANY CONFIDENTIAL 
81800181700 BASIC S·LANGUAGE 

P. S. 2210 0135 <C> 

··-··-··-. ·-
.: : = 
::: 

DESTINATION ADDRESS 
SOURCE VALUE 

SOURCE VALUE 

******** 
* ST")( * 
**•***** 

6EStINATtON ADDRESS 

::= NUMERIC 8ASE•RELATIVE ACORESS 
N~MERIC VIRTUAL ADDRESS 

::= NUMERIC REAL VALUE 

THEN REMCVE NUMBER STACK TOP•l 

OPERATION: 

Store the source value into U1e desttnati.on address • 

• 
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BURROUGHS CORPORATION 
CO~PUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

fORMAf: I••• 8 ••••I••• 9 •••I 
********************** 
* 01011100 * * 
********************** 

OPCODE OP£RJND 

5•15 

COMPANY CONFIDENTIAL 
81800191700 BASIC S•LANGUAGE 

f. S. 2210 0135 <D> 

•••••••• 
* ALAC • 
*****'*** 

CPE~ANO ::= DATA TABLE ADDRESS POINTING TO THE ARRAY DESCRIPTOR 

IN: 

GUT: 

NUMBER STACK TOP 
NUMBER STACM TOP•l 

NUMBER STAC~ TOP 

OPERATION: 

::= 
····-
::= 

SUBSCRIPT 
CSUBSCRIPTl 

BASE-RELATIVE ADDRESS 

Use the .ariray descf'iptcr pointed to by the opell"'and and the 
subscript(s) to obtain a numeric virtual address of the array 
element being refe~enced. This nu•eric virtual address is used 
to •ake the apf)ropf'iate page present. A base-relative address• 
pointing into the dynaaic aeeory area. replaces the subscf'ipt on 
the nu•ber stack. A fatal "INVALID SUBSCRIPT• error is generated 
if the subsc,ipt<s> are less than zero or greater than or equal 
to the •axiau11 subsc1'ipt value in the array descriptor. 
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BURROUGHS CORPORATION 
COMPUTER SYSTE"S GROUP 
SANTA BARBARA PlANT 

5-17 

COMPANY CONf IOE~TIAl 
81~00/81700 BASIC S•LANGUAGE 

P. S. 2210 0135 <O> 

........ 
• LSC * ........ 

FOR~AT: I••• 8 ----1---- 1 ••••t•••• 21 ••••I 
********•**************************** 
• 01010101 • * * 
************************************* 

OPCODE 

OPERAND.1 
OPERAND.2 

CPERATION: 

::= 
····-

OPERAND.l OPERAN0.2 

STRING LENGTH 
STRING VIRTUAL ADDRESS 

Use OPERAND.1 and OPERAND.2 to create a string non-self-relative 
descriptor and load it to the top of the string stack. 

) 
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FORMAT: 1--- 8 ----1---- 3 ---·f •••• 9 •-·-t 
************************************ 
* 01011000 * * * 
************************************ 

OPCODE OPERAND.1 OPERAN0.2 

******** 
* LENA * 
•••••••• 

OPERAN0.1 I OPER ANO. 2 • TYPE or LOAD 
-·-------·1~--~--~-------------~-~~--~----1--~--------------------000 

001 
010 
011 

100 
101 

110 
111 

I Oat a table addf'9SS I 
I Data table address • • Ext ernat nu11ef'ic 
I External nu11eric 
I addf'ess 
I Extern.at nu•eric 
I External nu1nef'i c 

• address 
I External nuaeric 
I Ext et'nat nu111eric 
I address 

NUMBER STACK TOP 
NUMBER STACK TOP•l 

local address I 
para.11eter ' I 
local address I 
parameter t 

I 
local address I 
paraaeter I 

::= 
····-

I 

SUBSCRIPT 
CSUBSCRIPll 

Numeric array pointer 
Numet'ic array pointer 
Virtual address 
Virtual address 

Humeri c real value 
NUltef"i c real value 

Virtual address 
Virtual address 

our: NUMBER STACK TOP ::= NUMERIC ARRAY POINTER 
I NU~ERIC VIRTUAL ADDRESS 
I NUMERIC REAL VALUE 

THE suescRtPT<S> ARE REMOVED FROM THE NUMBER STACK 

OPERATION: 

If bits 1 and 2 cf OPERAND.I are not both O then convert 
OPERAN0.2 to a base-relative address pointing to the numeric 
array descriptor. With this descriptor and the subscript<s> 
construct a nu•eitc virtual address of the referenced arf'ay 
element. If OPE~AND.1 specifies a load address then the nuaeric 
virtual acdress is loaded to the top of the number stack. If 
OPERAND.1 specifies a load value then the contents of the virt~al 
address are toadec tc the top of the number stack. A fatal 
"l~VALIO SUBSCRIPT• error is generated if the subscript<s> are 
less than ze~c ~r greater t~an or eQual to the maxiaum subscript 
value in the numeric arfay descriptor. 
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******** 
* LESA * 
•••••••• 

FORMAT: t--- 8 ••••I•••• 3 ••••I•••• 9 ••••I 
************************************ 
• 0101100C * * 
************************************ 

OPCODE OPERAN0.1 OPERANO.Z 

CPERAND.11 OPERAN0.2 ' TYPE Of LCAD 

---------·---------------------------------~-·-----------------------000 
001 
010 
011 
100 
101 
110 
111 

IN: 

OUT: 

' Data table address ' String array pointer 
I Data table address I String array pointer 

• Extertial string local address I String virtual aacress 
I Ext et•nat string parameter address I String virtual address 
I External string lccal address I String descriptor 
I Extef'nal string parameter address • String descriptor 
I External string local addt"'ess I String descriptor 
I External string para•eter address • String de script or 

NUMBER STACK TOP 
NUM8£A STACI( TOP·t 

STRING STACK TOP 

··-··-··-··-
···· ·-

SUBSCRIPT 
C SllBSCRIPT1 

STRING ARRAY POINTER 
I STRiftG VIRTUAL ADDRESS 
I STRING DESCRIPTOR 

T~E SUBSCRIPT<S> ARE REMOVED FROM THE NUMBER STACK 

OPERATION: 

If bits 1 and Z of OPERANO.t are not both 0 then convert 
DPERAND.2 to a base-relative address pointing to the string array 
descriptor. Mith this descriptor and the subscript<s> construct 
a string virtual address cf the referenced array eleaent. If 
OPERAND.! specifies a load address then a ~tring virtual address 
is loaded to the tcp of the string stack. A fatal "INVALIC 
SUBSCRIPT• error is generated if the subscriptCs> are less than 
zero or greater tha~ or equal to the maxi•u• subscript value in 
the nuaeric array descriptor. 

If bits 1 and 2 of CPERAMO.t are both 0 then convert OPERAN0.2 to 
a base-relative add~ess. Append the type bits designating a 
string array poi~ter to the left of this base-relative address 
and toad it onto the top of the string stack. 
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*•****** 
* LGSA * 
******** 

FORMAT: I-·- 8 ••••I•••• 3 ••••I•••• 9 ·-·-I 
*******************•**************** 
* 01011000 * * * 
************************************ 

OPCODE OPERAN0.1 OPERAN0.2 

OPERAH0.1 I OPERAND. 2 I TYPE Of LOAD 

-----------·-----------------------·------------------------------

IN: 

000 
001 
010 
011 
100 
101 
110 
111 

OUT: 

• Data ta.bte address 
I Data table address 
I Data table address 
I Cata table address 

' Data table addt"ess 

• Oat a table address 
I Data table address 
I Data table add.-ess 

NUMBER STACK TOP ::= 
NUMBER STACIC. TOP•l 

STRING STAC~ TOP 

. ··-··-
····-

I String af"ray pointer 
I St-ring array pointer 
I String virtual address 
I String virtual address 
I String descriptor 

' String descriptor 

' Stf'ing descriptor 
I String descriptor 

SUBSCRIPT 
(SUS SCRIP Tl 

STRING ARRAY POINTER 
' STRING VIRTUAL ADDRESS 

THE 

OPERATION: 

I STRING DESCRIPTOR 
SUBSCRIPT<S> ARE REMOVED FROM THE NUMBER STACK 

If bits 1 and 2 cf OPERAND.l are not both O then convert 
OPERAN0.2 to 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 eteaent. If 
OPERAN0.1 specifies a lead address then a string virtual address 
is loaded to the top of the string stack. If OPERAND.1 specifies 
a load value then the contents of the virtual a~dress are loaded 
tc the top cf the string stack. A fatal •INVALID SUBSCRIPT• 
error is generated if the subscriptCs> are less than zero or 
gf'eater than o~ equal to the maxiau• subscript value in the 
numeric array aesc~iptor. 

If bits 1 and 2 of OPERANO.t are both C then convert OPERAN0.2 to 
a base-relative address. Append the type bits designating a 
string array pointer to the left of this base-relative address 
and load it onto the top of the string stack. 
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FORMAT: t·-- 8 ···-·--- 40 ·--1 
*********************** 
* 01000000 • * 
*********************** 

OPCODE OPERAND 

5•25 
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P. S. 2210 0135 <D> 

******* 
• l IT * 
******* 

OPERAND ::: 40 BIT LITERAL (1 SIGN; 9 EXPOhENT; 
30 FRACTION SITS> 

cur: NUMBER STAC~ TOP ::: NUMERIC REAL VAl~E 

OPERATION: 

Use the operand tc create a numeric real value and toad it to the 
top of the nueber stack. 
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FORMAT: I•• Z ••t··- 3 --·t··- 5 OR 9 ··-1 
********************************** 
* 10 * * * 
********************************** 

OPCODE OPERAN0.1 OPERAN0.2 

OPERAN0.1 I OPERAN0.2 

* .. ***** 
* l~S * 
******" 

t TYPE Of lCAC 

-~-------~1~~--~-~~--~------~--~-----~---------------1-------------
000 
001 
010 
011 
100 
101 
110 
111 

I 
I 
I 
I 
I 
I 

• • 

9-bit 
5-bit 
5-bit 
5-b it 
9-bit 
5-b it 
5-bit 
5•bit 

cat a table address 
cat a table address 
internal nu,weric lac al address 
internal numeric parameter address 
data table address 
<!ata table address 
internal numeric local address 
internal numeric parameter address 

I Address 

• Address 
I Address 
I Address 
I Value 
I Value 
t Value 

' Value 

OUT: NUMBER STACK TOP ::= DATA TABLE ADDRESS 

OPERATIOfU 

I INTERNAL NUMERIC LOCAL ADORESS 
I INTERNAL NUMERIC PARAMETER ADCRESS 
a NUMERIC REAL VALUE 

Load an address or value to the top of the number stack. 
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FORMAT: ************ 
* 01100111 * 
************ 

OPCODE 

OPERATION: 

5•29 
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........ 
* LSt<. * 
******* 

load the last stored seQuence nu•ber to the top of the number 
stack as a numerjc integer value. 
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FORMAT: 1-- 5 --1---- ' ··-·t··· 5 OR 9 -~-1 
************************************ 
* 0011 • * • 
************************************ 

OPCODE OPERAND.I OPERAN0.2 

OPERAND.1 I OPERAN0.2 

******* 
• LSS * 
******* 

TYPE Of LOAC 

----------·------------~---------------------- ----------------------0000 
0001 
0010 
0011 
0100 
0101 
1000 
1001 
1010 
1011 
1100 
1101 

I Data table address 
• Data tabte address 
I Internal string parameter address 
I Int err1al string l cc al address 
t External string parameter address 
I External string local address 
I Data table address 
I Data table address 
I Internal string parameter address 
I Internal string local address 
I E~ternal strins para•eter address 
I Externa~ string local address 

Base-relative acoress 
Base-relative ad~ress 
ease-relative address 
Base-relative adaress 
ease-relative address 
Base-relative address 
String descriptor 
String descriptor 
String descriptor 
String descriptor 
String descriptor 
String descriptor 

CUT: STRING STACK TOP ::= SASE-RELATIVE AODRESS 
I STRING DESCRIPTOR 

OPERATION: 

load the t>ase-retati ve addf'ess of a stri11g descriptor 
string descriptor to the top of the string stack. 

or the 
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fORMAT: a--- 8 ---·I 
************ 
* 01011011 * 
************ 

OPCODE 

5-33 

COMPANY CONFIDENTIAL 
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P. S. 2210 0135 CC> 

******** 
• SLEtt * 
******** 

IN: STRING STACK TOP ::: STRING DESCRIPTOR 

our: NUMBER STACK TOP ::=NUMERIC REAL VALUE 
THE STRING DESCRIPTOR I~ REMOVED FROM THE TOP OF TNE 
STRING STACK 

OPERATIOtU 

Extract the string length from the strins descriptor on the top 
of the string stack and load it as a positive numeric real value 
onto the top of the number stack. 
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L.QJJ2 Z.E!ll 

FORMAT: I--· 8 ••••I 
******•***** 
* 01101001 * 
•••********* 

OPCODE 

OPERATION: 
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***"**** 
* ZERC * 
******** 

Load a nu•eric real value cf zero to the to~ of the number stack. 
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******** 
• exxx • 
**'****** 

FORMAT: I··- 8 ···-t--·- 3 ----1---- 1 ••••I•• 12 OR 18 ••I 
*************•••··································· 
* 01101011 * * * * 
*************************************************** 

OPCODE 

OPERAN0.1 
OPERAN0.2 
OPERAND.3 

CPERAT IOfU 

····-. ·· ·-::= 

OPERAN0.1 OPERAN0.2 

eaANCH.MASK 
OISPLACEMENT.flAG 
8RANCM.OISPLACEMENT 

OPERAN0.3 

Co•pare the BRANCH.MASK to the current setting of the relational 
toggles. If any •(JN£• bit in the 9R ANCH .tit ASK f s aatched by a 
corresponding •ONE• bit in the relational toggles. select the 
next instruction from the address determined by adding the 
unsigned binary integer BRANCH.DISPLACEMENT to the base adcress 
of the current code segment; otherwise terminate the 
instruction. 

The following table gives the binary values of the BRANCH.MAS~ 
required to i•pleeent the given branch type. 

BGTR = 001 = GREATER THAN 
8lSS .:: 010 = LESS Tff AN 
BNEQ = 011 = NOT EQUAL 
BEQL = 100 .:: EQUAL 
BGEQ = 101 = GREATER TtiAN OR EQUAL 
BLEQ = 110 = LE.SS THAN OR EQUAL 

If DISPLACEMENT.FLAG = l• then the length of the 
eRANCH.OISPlACEMENT value is 18 bits; otherwise. it is 12 bits 
long. 
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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 state•ent. tbe fields in the RCW 
containing the pre-ious contents of the para~eter registers are 
stored in the para•eter regist~rs. In this way. the operating 
environment is restored to its condition prior to the last call. 

The for•at of the return control word is as follows: 

·-- 4 --·-- 2 --·--- 25 ---·-- 11 --·-- 17 --·-- 17 --·-- 14 --· 
**************************************************************** 
* 1111 * RCW.T * RTN.AODR * P.RCR * P.NPR * P.SPR * O ••• O * 
******************************************•********************* 

RCW.T ::: 00 INTERNAl S~9ROUTINE 
01 . ltt1ERNAL FUNCTION 
10 EXJERNAl SU8ROUTINE 
11 EXTERNAL FUNCTION 

RTh.ADDR ::= 1 BIT SEGMENT DICTIONARY ENTRY NU~BER 
18 BIT DISPLACEMENT fROM BEGINNING OF SEGMENT 

P.RCR ::= THE CONTENTS Of TME RETURN CONTROL REGISTER ASSOCIATED 
WITH THE PREVIOUS CALL 

P.NPR ::= If T~E CAll IS TO AN INTERNAL SUBROUTINE THEN P.~PR IS 
NOT USED. 

If T~f CALL IS TO AN INTERNAL FUNCTIO~ THEN P.NPR 
CONTAINS THE CONTENTS Of THE INTERNAL NUMERIC 
PARAMETER REGISTER <ENPR> ASSOCIATED WITH THE 
PREVIOUS CALL. 

If THE CALL IS TO AN EXTERNAL SUBROUTINE OR FUNCTION 
TttEN P.NPR CONTAINS THE CONTENTS Of THE EXTERttAL 
STRING PARAMETER REGISTER <ESPR> ASSOCIATED WITH 
T~E PREVIOUS CALL. 

P.SPR ··- IF TflE CALL IS TO AN INTERNAL SUBROUTINE THEN P.Sf~ IS ··- NQT USED. 
IF THE CALL IS TO AN INTERNAL FUNCTION THEN P.SPR 

CONTAINS THE CONTENTS or THE INTERNAL STRING 
PARAMETER REGISTER <INSPR> ASSOCIATED WITH THE 
P,.EVIOUS CALL. 

If THE CALL IS TO AN EXTERNAL SUBROUTINE OR fUNCTICN 
THEN P.SPR CONTAINS THE CCNTEhTS OF T~E EXTERNAL 
STRING PARAMETER REGISTER <ESPR> ASSOCIATED WITH 
ThE PREVIOUS CAll. 
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fijRMAT: ***•******** 
* 01011111 * 
•••••••••••• 

OPCODE 

5•41 

CGMPANY CONFIDENTIAL 
B18C0/81700 BASlC S•LANGUAGE 

f. S. 2210 0135 <C> 

•••••••• 
* C~fS * 
******** 

IN: STR1NG STACM TOP ::: STRING DESCRIPTOR 
STRING STAC~ TOP-1 ::= STRING PESCRIPTOR 

our: 90TH ST~ING DESCRIPTORS ARE REMOVED FROM THE TOP Of THE 
STRING STAC~ 

OPERATION: 

Cotapa..-e t"o strings. as described by the tMo stT'ing descriptcf's 
en the tc~ of the string stack• to each other until they compare 
unequal or until one of the strings is finished. 

If they co•pare unequal. then the relational toggles are set to 
indicate whether the second string is less than or greater than 
the first string. 

If they coapare eq·ual until one of the strings is finished .. then 
the relational toggles are set to •LESS THAh" if the seccnd 
string is shorte~J to •GREATER THAN" if the second string is 
tonger; or to •EQUAL" if the tMo strings have equal length. 
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FORMAT: ************ 
* 01010001 * 
*•********** 

OPCODE 

OPERATION: 

***••••• 
* CCMM • 
******** 

load the 48 bit RS.COMMUNICATE.MSG.PRl area of the PS.NUCLEUS 
with an SOL-type data de•criptor indicatins 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: 

1~--- 8 ----1--~~- 16 ~~-~-1----~-- 24 -------1 
*********************************************** 
* TYPE * LENGTH * A8SOltTE ADDRESS * 
* 0100 0000 * 00 •• 01111000 * Of DATA-TABLE * 
*********************************************** 

Store the stat1's cf the H·11achine in the appr~pr•ate parts of 
this progra••s RS.NUCLEUS. 

I 

Instate the prograa <GISMO> whose RS.NUCLEUS address is given in 
the RS.COMMUNICATE.LR field of this progra••s AS.NUCLEUS. 
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5•45 

CCMPANY CCNFIDE~TIAl 
B18CO/B1700 BASIC S·LANGUAGE 

P. S. 2210 0135 CO> 

••••••• 
* FC~ • 
******* 

FORMAT: t·-· 8 ----t-••• 8 ·---1--- 12 •••I••• 12 ---1--- 16 •••I 
********************************************************* 
* 01001011 * 01001100 * * * * 
********************************************************* 

IN: 

OUT: 

OPCODE OPCOOE<NEXT> OPERAND.I OPERAND.2 OPERAND.3 

OPERAND.1 
OPERAND.2 
OPERAN0.3 

LOOP INDEX AOORtss 
LOOP PARA"ETERS ADDRESS 
LOOP ENDING ADDRESS 

NUMBER STACM TOP 
NUMBER STACK TOP•t 
NUMBER STACK TOP•2 

::= 
::= 
::= 

::= 
····-
::= 

::= 
::= 

LCOP INDEX ADDRESS 
LOOP PARA~ETER ADDRESS 
LOOP ENDl~G ADDRESS 

BASE-RELATIVE ADDRESS 
BASE-RELATIVE ADDRESS 
CODE LOCATION 

STEP.SIZE 
ENDING INDEX VALUE 
BEGINNING INDEX VALUE 

All THREE ITEMS ARE REMOVEO FROM THE TOP or THE NU~BER 
STACK. 

OPERATION: 

Store the STEP.SIZE and then the ENDING.INDEX.VALUE into the data 
table at the location specified by the LOOP.PARAMETERS.ADDRESS. 
Store the SEG~NNING.INDEX.VALUE in the data table at the location 
specified by the lOOP.IHOEX.ADORESS. Compare the 
eEGIN~ING.INDEX.VALUE Mith the ENOING.INDE~.VALUE. 

The loop is satisfied if• for a positive STEP.SIZE• the 
BEGINNING.INDEX.VALUE is greater than the ENDING.lNOEX.YALUE; or 
for a negative STEP.SIZE• the BEGINNING.INDEX.VALUE is less than 
the ENDING.INDEX.VAlUE. 

If the loop is not satisfied• the instruction following the •re~· 
instruction is the~ selected. If the loop is- satisfied. the next 
in•truction is selected from the code location specifie~ by the 
LOOP.ENDING.ADDRESS. 
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FOR~AT: I·-- 8 ••••I--· 6 ---1--- 18 •••I 
********************************* ·--- 18 ---· ************ 
• 0100010Q * tr '*•••••* * 
****•**************************** •*********** 

OPCODE OPERAND.1 OPERAND.2 OPERANO.N 

OPERANO.t 
OPERAND.2 
• 
• 
OPERANO.N 

NUMBER.OF.ADDRESSES 
BRANCH.OISPLACEMENT.X 

NUMBER STACK TOP 

::: NUMBER.Of.ADDRESSES 
::= 0RANCH.CtSPLACE~ENT.ONE 

····-
::= 
::: 

····-

BRANCH.OISPLACEMENT.N 

6 BIT BINARY INTEGER 
18 BIT BINARY INTEGER 

NUMERIC REAL VALUE 

****** 
* CiN * 
****** 

OUT: T~E NUMERIC REAL ~Al~E IS REMOVED fROM THE NUMBER STACK. 

OPERATION: 

Select the next instruction fro• the location determined by 
adding the branch ~ispt~cesent to the base address of the current 
code segser.t. 

The partic~tar 9~ANCH.DlSPLACEMENT to be ~sed is determined ty 
the rounded a~d t~uncated value of the nume~ic real value found 
on the top of the nu•ber stack, i.e.# STAC~ TOP ::: TRC<STACK.TCP 
• o. 5 >. 

If this value is less than one or greater tban OPERAN0.1, a 
runtime error is generated. 
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FORMAT: ************ 
* 01011001 * 
•*********** 

OPCODE 

IN: STRING STACK 

NUMBER STACK 
NUMBER S TAC!< 

TOP 

lOP 
TOP-1 

5-49 

ttMPANY CONFIDENTIAL 
81800/81700 BASIC S·LANGUAGE 

P. S. 2210 0135 <C> 

··.. -
.. -··-··· ·-

******** 
* EXTS * 
******** 

STRING NON-SELF-RELATIVE 
DESCRIPTOR 
BEGINNING CHARACTER POSITION 
ENOihG CHARACTER POSITIC~ 

BEGINNING CHARACTER POSITION ::: NUMERIC REAL VALUE 
ENDING C~ARACTER POSITION ::= NUMERIC REAL VALUE 

OUT: STRING STACK TOP ::= STRlhG NON•SElf•RELATI~E 
DESCRIPTOR 

T~E NUMBER STACK IS RETURNEO TO IlS CONOITICN PRIOR TG 
THIS s-oP. 

OPERATION: 

Convert the strtng descriplor on the top of the strtng stack to a 
sub-string of itself• as indicat~d by the beginning and ending 
character position values found on the top of the number stack. 

If ejther the beginning character position v~tue initially 
tndicates a character position p~ecedin9 the first characte~ in 
the input st~ing. er the ending character position value 
initially incicates a character position following the last 
character in the inpLt string. ;~ is first adjusted to point ;ust 
inside the string. If~ after any necessary adjustments• they 
overlap. then the top of the st~ing stack is converted to a null 
string descriptor. 
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FORMAT: ************ 

IN: 

* 0101101C * 
************ 

OPCODE 

NUMBER ST ICJ( TOP 
NUMBER ST-CK TOP·t 
NUMBER STACK TOP•2 

AflRAY ADDRESS 
Off SET 
STRING LENGTH 

OPERATION: 

··. ·-
::= 
::: 

::: 
::= 
::= 

COMPANY CONfIDE~TIAl 
81800181700 BASIC S•LANGUAGE 

f. s. 2210 0135 <C> 

ARRAY ADDRESS 
OFFSET 
STRING LENGTH 

NUMERIC VIRTUAL ADDRESS 
NUMERIC REAL VALUE 

NUMERIC REAL VALUE 

******** 
* ~scs * 
******** 

Thi~ s-op was designed to be used when co•piling an intrinsic. 
One of its uses is to ccnvef't the buffer area <an array> to a 
string descriptor. 

Convert the array address. the off set and the string length to a 
string descripto~ ~hich is left on the top of the. string stack. 
Remove the three ite•s fro• the top of the numter stack. 
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.!Ul.n: ~l.Blli J;J:!J.BJ'-1£.B~ 

FORMAT: ************ 
* 01011101 * 
********•••• 

OPCODE 

CCMPANY CONFJDE~TIAL 
81800181700 BASIC S•LAN~UAGE 

F. S. 2210 0135 <D> 

******** 
* MVSC • ......... 

IN: STRING STACK TOP ::: DESTI~ATION 
STRING STAC~ TOP-1 ::= SOURCE 

our: 

DESTINATION 
SCURCE 
OFFSET 

····- OFF SET 

::= STRING NON•SElf~RELATIVE OESCRIPTCR 
::= STRING NON·SELF•RELATtVE OESCRIPTCR 
::= NUMERIC REAL VALUE WHICH IS THE 

CHARACTER OFFSET INTO THE DESTINATION 
FIELD WHERE THE FIRST SOURCE CHARACTE~ 
IS TO BE MOVED. 

THE TWO DESCRIPTORS ARE REMOVED FROM THE TOP OF THE 
STRING STAC~. THE NVHBER STACK CONTAINS THE UPDATED 
OFFSET• EQUAL TO THE INPUT OFFSET PlUS THE NUMBER Of 
CMARACTERS MOVED. 

OPERATION: 

Move the cha.-acters froa the source string to the area of the 
cestination string. 
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5•55 

COMPANY CONFIDENTIAL 
818001817CO BASIC S•LANGUAGE 
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FORMAT: a--- 8 --··I--· 2 •••t 
********************** 
* 01100110 * * 
********************** 

Of CODE OPERAND 

OPERATION: 

•••••••• 
• s'cAf\ * 
•••••••• 

The source statesent which causes creation of this s-op locks 
like this: 

SCAN <AS• I• FNO• E@• OS• RS• J> 
AS ::: STRING TO BE S~ANNED 
I ::= CHARACTER POSITION AT WMICH TC BEGIN 
FWC ::: FORhARD OR REVERSE 
EQ ::= EQL OR NEQ 
OS ::: CHARACTER FOR WHICH TO SCAN 
RS ::= If OS FOUND THEN OS ELSE •• 
J ::= IF OS FOUND THEN CHARACTER POSITION OF OS ELSE 0 

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

STRING STACI< 

T{)P ::= AS 
TClP•l ::= OS 

After execution: 

TOP ::= OS OR •• 

OPERAND <FIRST SIT> 
< SECOt.10 BIT> 

····-····-

NUMBER STACK 

TOP : : = I 

TOP ::= CHAR POSITION OF DS 

1 FORWARD; 0 REVERSE 
1 £Q; 0 NEO 
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FORMAT: I••• 8 ----1--• 17 •••I 
*********************** 
* 01101111 * * 
*********************** 

OPCODE OPERAND 

OPERATION: 

5•51 

COMPANY CONf IDE~TtAL 
81800/81700 BASIC S•LANGUAGE 

P. S. 2210 0135 <C> 

******** 
* .TSSt. * 
******** 

Save the sequeftce n"aber stored in the 17 tit operand in static 
11eaory word 27. Set up for a catl to the ERR intrinsic with a 
para•eter of 52 Mhich tells ERR to print the sequence nu•ber and 
continue. 
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ADO 5-1 
ADDRESS DECODING 3-1 
AlAC 5-15 
ARITHMETIC OPERATIONS 4•1 
ARRAY ADDRESS DECODING 3-1 

IX• 1 

COMPANY CONf IOENT JAL 
81S00/81700 BASIC S-LANGUAGE 

P. S. 2210 0135 <O> 

ARRAY LOAD ADDRESS FOR COMMUNICATE 5-15 
SRANCH ANO COMPARE OPERATIONS 5·36 
BRANCH CONDITIONAL 5-37 
ERANCH OPERATIONS 4•3 
BRANCH UNCONDITIONAL 5•36 
BUN S-36 
ex xx s-31 
CALL 5•38 
CASE 5•41 
CMPS 5•41 
CHPX 5-44 
CMSL 5•42 
COMM 5-43 
CO~MUNICATE 5-43 
CDMPARE NUMERIC A~C BRANCH CONDITIONAL 5•44 
COMPARE STRING LITERAL 5•42 
COMPARE THO STRINGS 5•41 
COMPLEHE~T SIGN 5-3 
CONY 5•2 
CONVERT TO DECIMAL 5-2 
CSGN 5•3 
OBUG 5-48 
DEBUG 5-48 
DEFINITION Of TERMS 2•1 
DIV 5-1 
DIVIDE 5-1 
EXCH 5""8 
EXCHANGE 5-8 
EXTRACT A STRING 5•49 
EXTS 5-49 
FIX 5 ... 4 
flCiAT 5•5 
FLT 5-5 
f OR 5-45 
FORMATS 2-1 
GENERAL DESCRIPTION 1-1 
HARDWARE MCNITOR 5-50 
tHHlN 5•50 
INSTRUCTION SET 4-1 
LARGE LITERAL 5-25 
LOB 5•16 
LOCR 5-18 
LENA 5-19 
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ROUND ANO TRUNCATE 5-7 
t;TRN 5-40 
RUN STRUCTURE NUCLEUS 1-s 
S•INSTRUCTtON FORMAT 2-9 
S·OPERATIONS 5-1 
SAVE SEQUENCE NUMBER 5·56 
SCALAR VARIABLES 3-2 
SCAN 5-55 
SCAN STRING 5-55 
SET SIGN POSITIVE 5-6 
Si.EN 5-33 
SLIT 5-34 
SMAll LITERAL 5-34 
SSN 5-56 
STACK FORMAT 2-3 
STACK OPERATIONS 4-1 .. 5-8 
STB s-11 
STN s-12 
STNX 5•13 
STORE SITS s-11 
STORE NUMERIC s-12 
STORE NUMERIC SPECIAL 5•13 
STORE OPERATIONS 4-1 .. 5•11 
STORE STRING 5-14 
STRING STACK 2-1 
sue s-1 
SUBTRACT 5-1 
TRACE AND SAVE SEQUENCE NUMBER 
TSSN 5-51 
ZERO 5-35 

5-57 

IX•3 

COMPANY CONFIDENTIAL 
01800181700 BASIC S·LANGUAGE 

P. S. 2210 0135 <C> 
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